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SUMMARY

Background: The objective of the study was to analyze the
clinical characteristics of patients with chronic heart failure
and diabetes, hospitalized in the internal medicine clinic of the
Clinical Emergency Hospital of Bucharest over a period of 6
months, as compared to those without diabetes.
Methods: A total of 412 patients with chronic heart failure
were included. Clinical and laboratory variables, along with the
treatment, were retrospectively reviewed from the hospital
database.
Results: From the 412 patients hospitalized with chronic heart
failure, 67 were diabetics (16.26%). The main comorbidities in
the group of patients with heart failure and diabetes were: 48
patients had arterial hypertension (71.64%), 43 dyslipidemia
(64.17%), 38 ischemic heart disease (56.71%), 33 valvular 
diseases (49.25%), 21 chronic kidney disease (31.34%), 20 atrial
fibrillation (29.85%), 18 dilatative cardiomyopathy (26.86%), 13
pulmonary hypertension (19.40%). Heart failure patients with
diabetes were younger (mean age 65±2 y vs 71±3 y) and had a
higher prevalence of ischemic etiology and atrial fibrillation 
comparing with heart failure patients without diabetes. Also, in-
hospital mortality and length of stay (8.2 vs 6.7 days) were higher
in diabetics. Sex distribution of patients with heart failure and 
diabetes was: 31 women (46.26%) and 36 men (53.73%). 86.56%
of heart failure patients with diabetes were obese; only 32.75% of
those without diabetes were obese. All diabetic patients were 
treated with oral antidiabetics; 14 were treated with insulin. 
Conclusions: Heart failure patients with diabetes had higher
short-term mortality and duration of hospitalization compared
with patients without diabetes; also, they were younger than non-
diabetic patients. Diabetic patients with heart failure had greater
body mass index than heart failure patients without diabetes and
were more likely to have more advanced renal disease.
Key words: chronic heart failure, diabetes

RÉSUMÉ

L’insuffisance cardiaque chronique: l’association du diabète
confère un pronostic plus mauvais 

Introduction: L'objectif de l'étude était d'analyser les caractéris-
tiques cliniques des patients atteints d'insuffisance cardiaque
chronique et diabète, hospitalisés dans la clinique de médecine
interne de l'Hôpital Clinique d'Urgence de Bucarest sur une 
période de six mois, par rapport à ceux sans diabète.
Méthodes: Un total de 412 patients atteints d'insuffisance 
cardiaque chronique ont été inclus. Les variables cliniques et
de laboratoire, ainsi que le traitement, ont été revus rétrospec-
tivement à partir de la base de données de l'hôpital.
Résultats: Des 412 patients hospitalisés pour insuffisance 
cardiaque chronique, 67 étaient diabétiques (16.26%). Les 
principales comorbidités dans le groupe de patients atteints 
d'insuffisance cardiaque et diabète sont les suivants: 48 patients
avaient une hypertension artérielle (71.64%), 43 dyslipidémie
(64.17%), 38 cardiopathie ischémique (56.71%), 33 maladies
valvulaires (49.25%), 21 maladie rénale chronique (31.34%), 20
fibrillation auriculaire (29.85%), 18 cardiomyopathie dilatative
(26.86%), 13 hypertension pulmonaire (19.40%). Les patients
atteints d'insuffisance cardiaque et diabète étaient plus jeunes
(âge moyen 65±2 vs 71±3 ans) et avait une prévalence plus
élevée de l'étiologie ischémique et de la fibrillation auriculaire en
comparaison avec les patients avec insuffisance cardiaque mais
sans diabète. En outre, la mortalité hospitalière et la durée de
séjour (8.2 vs 6.7 jours) étaient plus élevés chez les diabétiques.
La répartition de patients atteints d'insuffisance cardiaque et de
diabète était: 31 femmes (46.26%) et 36 hommes (53.73%).
86.56% des patients avec insuffisance cardiaque et diabète
étaient obèses; seulement 32.75% des personnes non diabétiques
étaient obèses. Tous les patients diabétiques ont été traités avec
des antidiabétiques oraux; 14 ont été traités avec de l'insuline.
Conclusions: Les patients atteints d'insuffisance cardiaque et
diabète avaient la mortalité et la durée d'hospitalisation plus 
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BACKGROUND

Chronic heart failure is a clinical syndrome of many 
cardiac and noncardiac diseases. The association between
chronic heart failure and diabetes mellitus is well known,
diabetes being an important risk factor for heart failure.
Over last years, the prevalence of diabetes mellitus, 
especially type 2 diabetes, has increased significantly. In
developed countries, the prevalence of diabetes is higher in
elderly population, over 65 years old. Also, the prevalence of
patients with heart failure and diabetes is increasing with
aging of the population. This association is partially
explained by the increased risk of coronary heart disease and
arterial hypertension in diabetic patients, with subsequent
increased risk of heart failure. However, diabetes increases
the risk of heart failure independently of the presence of
coronary heart disease or arterial hypertension, due to dia-
betic cardiomyopathy. The Framingham Study revealed the 
epidemiologic association of heart failure and diabetes (1).
In this study, the risk of heart failure was increased 2.4 fold
in men and 5 fold in women with diabetes. More important,
the presence of diabetes was predictor for heart failure, 
independently of the presence of arterial hypertension or
coronary heart disease. The prevalence of diabetes in
patients with heart failure has been reported between 40-
50% (2,3,4). The coexistence of diabetes and heart failure
leads to increased mortality rate as compared to patients
without diabetes, independently of the ischemic or non-
ischemic etiology of heart failure (5,6,7,8). One explanation
of this increased mortality rate may be the presence of a 
number of comorbidities in these patients, such as anemia
or chronic kidney disease. Patients with heart failure and
diabetes have many pathophysiologic, hemodynamic and
neurohormonal abnormalities. The relationship between
the two diseases is bidirectional, each disease being an 
independent risk factor for the other.

Diabetes influences the clinical characteristics of
patients hospitalized for chronic heart failure. The objective
of our study was to analyze the clinical characteristics of
patients with chronic heart failure and diabetes, hospitalized
in the internal medicine clinic of the Clinical Emergency
Hospital of Bucharest over a period of 6 months, as 
compared to those without diabetes.

METHODS

A total of 412 patients with chronic heart failure were
included. Clinical and laboratory variables, along with
the treatment, were retrospectively reviewed from the 
hospital database.

RESULTS

From the 412 patients hospitalized with chronic heart
failure, 67 were diabetics (16.26%) (Fig. 1). The main
comorbidities in the group of patients with heart failure
and diabetes were: 48 patients had arterial hypertension
(71.64%), 43 dyslipidemia (64.17%), 38 ischemic heart
disease (56.71%), 33 valvular diseases (49.25%), 21 
chronic kidney disease (31.34%), 20 atrial fibrillation
(29.85%), 18 dilatative cardiomyopathy (26.86%), 13 
pulmonary hypertension (19.40%) (Fig. 2). Heart failure
patients with diabetes were younger (mean age 65±2 y vs
71±3 y) and had a higher prevalence of ischemic etiology
and atrial fibrillation comparing with heart failure
patients without diabetes. Also, in-hospital mortality and
length of stay (8.2 vs 6.7 days) were higher in diabetics.
Sex distribution of patients with heart failure and diabetes
was: 31 women (46.26%) and 36 men (53.73%) (Fig. 3).
The left ventricular ejection fraction was almost the same
in heart failure patients with diabetes versus heart failure
patients without diabetes. 86.56% of heart failure patients
with diabetes were obese; only 32.75% of those without
diabetes were obese. All diabetic patients were treated
with oral antidiabetics; 14 were treated with insulin. At
discharge, the treatment was similar in the two groups
(with and without diabetes), with one exception: a greater
percentage of diabetic patients received antiagregants
(53.73% versus 32.46%) (Fig. 4).

DISCUSSION

The results of our study suggest that hospitalized patients
with chronic heart failure and diabetes have a worse prog-
nosis than patients without diabetes. The clinical charac-
teristics of our patients are representative for the real world

élevées à court terme, par rapport aux patients sans diabète;
aussi, ils étaient plus jeunes que les patients non-diabétiques.
Les patients diabétiques atteints d'insuffisance cardiaque ont
l'indice de masse corporelle plus grand que les patients atteints
d'insuffisance cardiaque sans diabète et étaient plus suscepti-
bles d'avoir une maladie rénale plus avancée.
Mots-clés: insuffisance cardiaque chronique, diabète

Figure 1 - Frequency of diabetes in heart failure patients 
from our study group
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of hospitalized patients with chronic heart failure, which are
old and have a lot of comorbidities. Many clinical studies
have revealed the presence of diabetic cardiomyopathy, left
ventricular dysfunction independently of arterial hyperten-
sion, coronary heart disease or other heart disease. The
pathophysiological mechanisms of diabetic cardiomyopathy
are myocardial fibrosis, metabolic changes, small vessel 
disease, cardiac autonomic neuropathy and insulin resistance
(9). The higher mortality rate in chronic heart failure
patients with diabetes may be due to decreased left ventricle
contractile reserve and exercise intolerance (10). Hyper-
glicemia is a main pathophysiological mechanism in heart
failure and diabetes, associated with structural alterations
resulting from glycation of proteins and lipids. These 
structural alterations include diabetic-specific changes in
microvascular architecture, with microvascular remodeling,
thickening of the capillary membranes and formation of
microaneurysms. These alterations lead to endothelial 

dysfunction, focal perivascular and interstitial fibrosis, hyper-
trophy of myocardial cells. Insulin-resistance is associated
with activation of the sympathetic nervous system, renin
stimulation inappropriate natrium retention and renal artery
constriction, with decreased renal function. Renal function
is one important risk factor for adverse outcomes in heart 
failure patients with diabetes. Diabetes leads to an increased
risk of worsening renal function in decompensated heart 
failure (11), through diabetic nephropathy.  

One Italian study showed that cardiovascular mortality
and readmission rates for clinically stable patients recently
discharged after hospitalization for heart failure are approxi-
mately 25% at 6 months; all-cause mortality is higher than
30% at one year (12). The presence of diabetes as comor-
bidity in heart failure patients is associated with increased
risk for combined cardiovascular mortality and heart failure-
related hospitalization (13).  

The higher mortality rate in heart failure patients with
diabetes was revealed by the SOLVD trial (Studies of Left
Ventricular Dysfunction), which included 6791 patients,
1310 being diabetics (14). Diabetic patients with heart 
failure were more likely to be admitted for heart failure and
had higher rates at one-year all-cause mortality (32% vs
22%), cardiovascular mortality (28% vs 19%) as compared to
nondiabetic ones (14). The increased all-cause mortality 
associated with diabetes in SOLVD was observed only in
patients with ischemic cardiomyopathy (15). 

The impact of antidiabetic treatment in heart failure
patients needs further assessment. A better metabolic control
might reverse the consequences of diabetic cardiomyopathy
to some extent, with a favorable influence on the prognosis
of these patients.  

Figure 2 - The distribution of
comorbidities in HF patients
with diabetes from our study

group

Figure 3 - The distribution by sex in the group of patients 
with heart failure and diabetes from our study
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CONCLUSIONS

Heart failure patients with diabetes had higher short-
term mortality and duration of hospitalization compared to
patients without diabetes; also, they were younger than non-
diabetic patients. Diabetic patients with heart failure had
greater body mass index than heart failure patients without
diabetes and were more likely to have more advanced renal
disease. Risk stratification is very important for the manage-
ment of patients with heart failure because high risk patients
may benefit from more aggressive treatments.  Patients with
heart failure and diabetes mellitus are a growing population
which need big clinical trials for investigating the best 
therapeutic strategy, in order to decrease their morbidity and
mortality. 
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EVALUATION OF THE MALE SEXUAL AND URINARY
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– A QUESTIONNAIRES BASED STUDY*

F. GRAMA1,2, D. ASLAN1,2, T. BURCOÆ1,2, G. RICHIÅEANU1, D. CRISTIAN1,2
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SUMMARY

Backround: Between 2011-2014 we prospectively evaluated in
our department the frequency of the sexual and urinary male
dysfunctions after open partial/total mesorectal excision with
or without neoadjuvant radiotherapy for rectal cancer.
Material and methods: 67 male subjects underwent radical
oncologic surgery and were included in the study (average age
= 56.8 years old). Both sexual and urinary functions were
evaluated clinically and with standardized questionnaires
(International Index of the Erectile Function - IIEF, Interna-
tional Prostate Symptom Score - IPSS) completed before and
after preop radiotherapy, postop and after 6 months. Exclusion
criteria were: T4 stage, the presence of the distant metastasis,
direct invasion of the autonomic nerves, Hartmann operations,
transanal/endoscopic local excisions, follow-up less than 6
months. The surgical technique included the identification and
preservation of the autonomic pelvic nerves.
Results: Preoperative radiotherapy, advanced age, location of the
tumor in the middle/inferior rectum and especially the type of
surgery (low resections/amputations) were identified as common
risk factors associated with both dysfunctions. A lower nerves
identification rate was correlated with nerves’ damage and 
genitourinary dysfunctions after surgery, especially deep in the
pelvis. The presence of stoma was related only with sexual 
malfunctions. The genitourinary function recovers partially or
totally at 6 months postop due to multifactorial reasons.
Conclusions: Although the radiotherapy protocols are more
effective and the mesorectal excision technique with nerve-
sparing was standardized, the rate of the genitourinary 

RÉSUMÉ

Evaluation des fonctions sexuelles et urinaires masculines
après la chirurgie à voie ouverte pour cancer rectal - étude
basée sur questionnaires

But: Entre 2011-2014 nous avons évalué prospectivement dans
notre clinique la fréquence des dysfonctions sexuelles et urinaires
masculines après excision partielle / totale du mésorectum par voie
ouverte realisée pour cancer rectal, précédée/non par radiothérapie
néo-adjuvante.
Méthodes: 67 hommes avec des interventions à visée radicale ont
été inclus dans l'étude (âge moyen 56,8 ans). Les fonctions 
sexuelle et urinaire ont été évaluées cliniquement et par question-
naires (l'indice international de la fonction érectile - IIEF, le score
international des symptômes de prostatisme - IPSS) appliquées
avant et après radiothérapie préopératoire, postopératoire 
immédiat et à 6 mois. Les critères d'exclusion étaient: stage T4, la
présence de métastases à distance, l'invasion tumorale directe des
nerfs autonomes, l’operation de Hartmann, les exérèses
transanales / endoscopiques, les cas surveillés moins de 6 mois. La
technique opératoire implique l’identification et la préservation
des nerfs autonomes pelviens.
Résultats: La radiothérapie préopératoire, l’âge avancé, la localisa-
tion de la tumeur dans le rectum moyen / bas et en particulier le
type de chirurgie (résection bas / amputation) ont été identifiés
comme des facteurs communs de risque associés aux deux types
de dysfonctionnement. Un taux bas d'identification des nerfs
autonomes, particulièrement profond dans le bassin, a été corrélée
aux dysfonctions génito-urinaires. La présence de stomie a été
associée uniquement à des troubles de la fonction sexuelle. La
fonction génito-urinaire a récupéré partiellement ou totalement à
6 mois après l'opération de raisons multifactorielles.
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dysfunctions, even though reduced, is still at a value that 
significantly increased the morbidity in rectal cancer treatment.
Key words: rectal cancer, genito-urinary dysfunctions, meso-
rectal excision, autonomic pelvic nerves

Conclusions: Bien que les protocoles de radiothérapie aient été
améliorées et la technique d'excision de mésorectum avec la
préservation nerveuse standardisée, les dysfonctions génito-
urinaires se sont diminuées mais la fréquence est encore main-
tenue à un niveau qui augmente sensiblement la morbidité dans
le traitement du cancer de rectum.
Mots-clés: cancer de rectum, dysfonctions génito-urinaires,
excision du mésorectum, nerfs autonomes pelviens

INTRODUCTION

AA
s we know the main goals for the surgeon in
rectal cancer is to achieve an oncological
efficiency, to save the anal sphincter and last

but not least, to spare the nerves. The Total Mesorectal
Excision (TME) technique has been already well-defined
as a gold standard for all the approaches used in daily 
practice, open, pure/totally laparoscopic, transanal assisted
by laparoscopic or robotic, thus resulting in better oncologi-
cal outcomes (1,2). Performing TME by experienced teams
through one of these approaches is safe and feasible there-
fore, in the last ten years, the patients’ quality of life became
increasingly important for the surgeons, in addition to the
oncological radicalism.

Although the radiotherapy protocols are more effective
and the mesorectal excision technique was standardized, the
rate of the genitourinary (GU) dysfunctions, even though
reduced, is still at an alarming value that significantly
increases the morbidity in rectal cancer treatment.
Although there is a conflicting evidence, the rate of sexual
dysfunction reported in recent published studies can reach
57.9% while the urinary ones are not so frequent, at less
than 50% (3,4). There are several factors causing these 
dysfunctions but the most important are related to the 
treatment involving radiotherapy and especially surgery. 

Ten years after the introduction of the TME (Heald,
1982), the ,,nerve sparing concept’’ was developed by Enker
(1992) who anticipated that unrecognized anatomy 
represents the crucial cause of nerves’ injury in rectal surgery
(1,5). In addition to the standard principles of Enker’s 
technique, the authors of Nerve-Oriented Mesorectal 
Excision (NOME) prepared the autonomic nerves and used
them as landmarks for a proper dissection along fascial
planes (6). In order to preserve the finest fibers of the 
autonomic pelvic plexus and to decrease the postop GU 
dysfunctions, Zhou H. et al proposed more recently a Nerve-
Guided TME concept of dissection. These last two 
techniques were described for the laparoscopic approach but
they can be also applied in open surgery, in fact the common
purpose being the reduction of the GU dysfunctions (7).
The surgeons focused their research on anatomical surgical
planes and the frequency of the postop GU dysfunctions was
significantly lower, 81.8% of patients retaining their 
sexuality after surgery and only 1.8% of them describing
important urinary symptoms (6). In addition to all these
efforts it is also important to counsel and to evaluate the

patients with rectal cancer during all phases of their 
treatment in order to diagnose, to prevent and to treat the
urinary or sexually treatment-related dysfunctions. 

MATERIAL AND METHODS

We prospectively evaluated male patients with histo-
logically diagnosed primary cancer of the rectum (0-15 cm
from the anal verge) who underwent open curative surgery
between 2011-2014 in our department. Exclusion criteria
were: T4 stage, the presence of the distant metastasis, direct
invasion of the autonomic nerves, Hartmann operation,
transanal/endoscopic local excision, follow-up less than 6
months.

Diagnosis work-up included: digital rectal examination,
colonoscopy (position of the tumor, distance from the
anocutaneous line, biopsy), MRI of the pelvis (evaluation of
the tumor/lymphnodes), ultrasonography/ computed 
tomography of the abdomen, chest X-ray/thoracic CT.
Echoendoscopy was not available in our department. T3N0-
2 or T1-3 N1-2 patients underwent neoadjuvant long-term
radiochemotherapy (pelvic irradiation – 45 Gy over six
weeks combined with 5-Fluorouracil). For these cases the
surgery was done 4-6 weeks after radiochemotherapy (RCT),
the remaining cases being operated after diagnostic work-up.
Rectal resections were performed by a total number of 5
experienced surgeons, through a midline incision. We 
performed TME for the cancers located in the lower two
thirds of the rectum and partial mesorectal excision for the
others located in its upper portion, according to the TME
principles described by Heald. We used monopolar
diathermy, ultrasonic or bipolar coagulation devices for the
dissection. During the procedure the surgeon tried to high-
light the autonomic pelvic nerves identified in order to spare
them. Autonomic nerve preservation was considered
achieved if the superior hypogastric plexus, the two hypo-
gastric nerves, the inferior hypogastric plexus, branches of
the splachnic nerves and the neurovascular bundles were
identified and spared. A transurethral catheter was placed at
the start of the surgery.

Both sexual and urinary functions were evaluated with
validated standardized questionnaires, International Index of
the Erectile Function (IIEF) and International Prostate
Symptom Score (IPSS) completed before and after preop
radiotherapy, postop and after 6 months (4,8,9). The 
questionnaires were completed by the patients with help
from the consultant surgeon if required. Follow-ups were
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made by telephone calls, email or at the time of the 
endoscopic check-up which were performed by the 
surgeons of our department. We collected data regarding
demographic characteristics, treatment, postop follow-up
and the pathology report of the resected specimen.

IPPS was used to assess the bladder function considering
these 7 items: incomplete bladder emptying, frequency,
intermittency, urgency, weak stream, straining and nocturia.
The scoring system is based on a 0 to 5 scale: 0: not at all;
1: less than 1 time in 5; 2: less than half the time; 3: about
half the time; 4: more than half the time; 5: almost always.
The urinary dysfunction was considered to be mild for a
value between1-7, moderate (8-19) and severe (20-35).
Answers score regarding Quality of life (QOL) are the 
following: 0: delighted; 1: pleased; 2: mostly satisfied; 3:
mixed about equally satisfied and dissatisfied; 4: mostly 
dissatisfied; 5: unhappy; 6: terrible (8).

The male sexual function was quantified using IIEF 
questionnaire, by combining the answers given to 15 items
regarding: erectile frequency, erection firmness, penetration
ability, maintenance frequency, maintenance ability, inter-
course frequency, intercourse satisfaction, intercourse enjoy-
ment, ejaculation frequency, orgasm frequency, desire 
frequency, desire level, overall satisfaction, relationship 
satisfaction, erection evidence. The scoring system is based
on the same IPSS’ 0 to 5 scale on the first 10 questions and
from 1 to 5 on the last five (1: very low; 2: low/a few; 3: 
moderate; 4: most/high; 5: very high/ almost always). There
are 5 response domains including: erectile function (max 30
points); orgasmic function (max 10 points), intercourse 
satisfaction (max 15 points), sexual desire (max 10), overall
satisfaction (max 10). For the patients included in the study,
the main domains were the erectile and the ejaculatory
ones. For these two, following standardized calculations, the
dysfunctions levels are classified into five categories: no 
dysfunction (25-30 points respectively 9-10 points), mild (19
-24 points respectively 7-8 points), mild to moderate (13-18
points respectively 5-6 points), moderate (7-12 points respec-
tively 3-4 points) and severe (0-6 points respectively 0-2
points) (9). 

In order to evaluate subjective functional deterioration
of the GU function related to the treatment we compared
the results obtained before and after preoperative radio-
therapy, postoperative and after 6 months. Data was 
organized and analyzed using Microsoft Excel 2010 software
package.

RESULTS

Study population data

67 males underwent rectal resections with partial/total
mesorectal excision during the study period. The mean age
at surgery was 56.8 years old (range 44-74). According to the
7th edition of TNM, American Joint Committee on 
Cancer (AJCC) the tumors were stage I (T1-2N0) - 14
patients (20.89%), II (T3N0) – 23 patients (34.32%), III
(T1-3N1-2) – 30 patients (44.77%). The average follow-up
period was 19 months (range 7-42 months). The tumor 

distance from the anal verge was in the 0-5 cm range for 22
patients (32.83%) and in the 5-10 cm range for 26 patients
(38.80%), 17 from the former and 19 from the latter (T3N0-
2 or T1-3 N1-2) underwent preop RCT. The tumor was
located in the upper part of the rectum for 19 patients (in
the range 10-15 cm). For these patients no neoadjuvant
treatment was required and the surgery consisted in high
anterior resection with partial mesorectal excision. For the
tumors located in the middle and the low part of the rectum
a total mesorectal excision was done therefore we performed
a low anterior resection in 26 cases (38.80%) with colo-
rectal anastomosis and ultra-low anterior resection in 5 cases
(7.46%) with a coloanal anastomosis. For 19 out of 31
patients with low/ultra-low rectal resections a protective
ileostomy was created according to the following criteria:
all patients with coloanal anastomosis, low colorectal
anastomosis in older than 60  year patients with preop
radiochemotheraphy and severe comorbidities associated,
difficult surgery (narrow pelvis, bulky tumors, unclear
planes, obesity). The ileostomy was closed 6-8 weeks after
surgery for the low colorectal anastomosis and 10 weeks
after a coloanal anastomosis. For 10 out of these 31 cases
we placed a transanal-transanastomotic multiperforated
stent, while for the remaining 2 patients the anastomosis
was not protected. The Miles operation (abdomino-
perineal resection) was performed in 17 cases (25.37%) for
tumors developed in/to the anal canal, therefore an end-
colostomy was required for these cases. 

Nerves identification rate

During surgery the surgeons were asked to highlight and
spare the autonomic pelvic nerves identified (Fig. 1). For the
19 high anterior resections the nerve structures identifica-
tion rates were: the superior hypogastric plexus at IMA level
(SHP) – 16 cases (84.21%), the hypogastric nerves (HN) - 18
cases (94.73 %). For the tumors located in the lower two
thirds of the rectum (48 cases), the nerve structures identifi-
cation rates were: the superior hypogastric plexus at IMA
level (SHP) – 39 cases (81.25%), the hypogastric nerves
(HN) - 41 cases (85.4%). branches of the pelvic splanchnic
nerves (SN) – 13 cases (27.08%), the inferior hypogastric
plexus (IHP) – 21 cases (43.75%),  neurovascular bundle
(NVB) – 10 cases (20.83%). Narrow pelvis, bulky tumors,
unclear surgical planes due to bleeding or post-radiotherapy
edema were the main causes for not carrying out the nerves
identification. The nerves identification rate was also 
related to the surgeons’ skills.

Urinary and sexual functions

Analysis of the subjective questionnaires of the 67
males showed that 18 patients (26.8%) mentioned urinary
dysfunctions, 23 (34.32%) – erectile and 31 (46.2%) –
ejaculations disturbances during the treatment. Sexual
function is more frequently impacted in rectal cancer
surgery than urinary function, especially in males (10).

The mean value of the IPSS score at the four therapeu-
tic moments studied (before/after radiochemotherapy, 1 and
6 months postop) is displayed in Fig. 2. The most important



MALE SEXUAL AND URINARY FUNCTIONS AFTER OPEN RECTAL CANCER SURGERY - GRAMA et al vol. 50, no. 1, 12

deterioration of the total IPSS score was reported for the
patients with tumors located in the lower two thirds of the
rectum with neoadjuvant treatment. The overall score on
the IPSS questionnaire for inferior rectal tumors with neoad-
juvant treatment worsened from 5.9 to 8.6 after RCT reach-
ing a value of 10.8 at 1 month postop. For middle rectal

tumors preop radio-treated the score varied between 6.3 –
8.5 – 10.5 at the same moments. In conclusion for these low
rectal tumors we observed significantly deterioration of the
overall score especially after surgery as compared to the start
of the treatment.  For the inferior and middle rectal tumors
with no preop RCT the overall score slightly declined after
surgery: 8.8 respectively 8.4 as compared to initial 6 respec-
tively 5.8. These patients experienced a minor decline of
the urinary function in comparison with the radio-treated
cases. Analysis of the questionnaires showed amelioration of
the urinary function at 6 months postop, even for the cases
with severe deterioration following RCT plus surgery. In
upper rectal cancers patients we noted no modification of
urinary function when compared with the preoperative sta-
tus. 

The variation of the mean value for the 7 items of the
IPSS score is showed in Fig. 3 for the 36 cases with preop
radiochemotherapy. The quality of life due to urinary
symptoms was subjectively assessed by the patients and
the mean values were as follows: before RCT – 1.8, after
RCT – 2.9, 1 month postop – 4.1, 6 months postop – 3.6. 

Results regarding erectile and ejaculation domain of the
sexual function are reported in Fig. 4. For inferior and 
middle rectal tumors, the mean score for erectile domain
slightly declined after RCT (from 22.5 to 20.5 respectively
from 20 to 18.6) and significantly decreased after surgery
reaching 16.4 respectively 17.1. The deterioration of the
erection scores was comparable to the non-radio treated
cases. On the other hand these cases with postop lower erec-
tion score were observed in patients for whom the inferior
hypogastric plexus and the splanchnic nerves were not iso-
lated. These patients associated also higher values for the
incomplete emptying, frequency and nocturia domains of

Figure 1 - Intraoperative view:
identification and preservation
of the: a – superior hypogastric
plexus (arrow); b – right and
left hypogastric nerves (surgical
instruments); c – inferior
hypogastric plexus (surgical
instrument); d – branches of 
the splanchnic nerves (arrow); 
e – neurovascular bundles (on
left side – arrows). 
Abbreviations: P – Prostate, LSV –
Left seminal vesicle. 

(Image belonging to the Colåea
Surgery Department)

Figure 2 -  Table with mean values of the total IPSS score and
graphical representation of the urinary function at the four

therapeutic moments studied: before/after radiochemotherapy
(before/after RT), 1 and 6 months postop. 

Abbreviations: RT+/-: with or without neoadjuvant radiotherapy; Rec-
tal tumor location: Inf.: inferior; Middle; Sup.: superior 
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the IPSS score. At six months postop the amelioration of
the erection score was minor. Erectile functioning showed a
less severe but also important deterioration for middle rectal
tumors with or without preoperative RCT. Both erectile and
ejaculation domains were insignificantly modified during
the treatment for the superior rectal tumors. 

Male ejaculation-related problems were also observed in
the case of tumors of the two lower third of the rectum with
neoadjuvant treatment (Fig. 4). Ejaculation problems
increased after RCT, became more important after surgery
and recovered partially at 6 months postop. The lowest 
ejaculation scores (meaning severe dysfunctions) were
observed in patients for whom the surgeons didn’t identify
the superior hypogastric plexus and the two hypogastric
nerves. However two cases were associated with difficult low
anterior dissection (difficult identification of the NVB).
Patients with inferior and middle rectal tumors treated with

surgery alone described less severe changes. 
In summary, for the 36 patients treated with preopera-

tive RCT and surgery we noted modification of the 
following items: erectile function, orgasmic function
(including ejaculation), intercourse satisfaction, sexual
desire, overall satisfaction (Fig. 5). Moreover the total IIEF
score worsened after RCT and after surgery suggesting the
global impact of the treatment on the sexual function
(before RCT- 52.3; after RCT - 47.4; 1 month after surgery
- 42.9).

By analyzing the scores before having any treatment
performed, 1 month and 6 months postop we noted that
the presence of stoma was related especially to sexual
problems in terms of sexual desire and overall satisfaction
(Fig. 6). The alteration of these domains was severe after
protective ileostomy creation and recovered substantially
after stoma reversal. The scores improved at a lower rate 6

Figure 3 - Data regarding 36
patients with preop RCT. Table –
the average values of the 7 items of
the IPSS score, of the total IPSS
and of the Quality Of Life score
(due to urinary symptoms) at the
four therapeutic moments studied:
before/after radiochemotherapy
(before/after RT), 1 and 6 months
postop. Graphical representation of
the mean value of the total IPSS
score and of the QOL score. 
Abbreviations: RT+/-: with or 
without neoadjuvant radiotherapy; 
Rectal tumor location: Inf.: inferior;
Middle; Sup.: superior 

Figure 4 - Mean values of the
erectile and ejaculation domains
(IIEF score) at the four 
therapeutic moments studied:
before/after radiochemotherapy
(before/after RT), 1 and 6 months
postop (tables and graphical 
representations). 
Abbreviations: RT+/-: with or 
without neoadjuvant radiotherapy; 
Rectal tumor location: Inf.: inferior;
Middle; Sup.: superior 
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months after terminal colostomy creation. The erectile
and ejaculations domains or the urinary scores were not
significantly modified in relation with both type of stoma.
At 1 month postop the stoma was still in place even for
the protective ileostomy cases. Considering the mean age
of the study population 56.8 years old we observed at 1
month postop that patients younger than mean age had
lower values of the IPSS score (meaning better urinary
function)  than the elder ones. In terms of total IIEF score
we observed a more severe alteration of the scores for the
elder as compared to younger (Fig. 7).

DISCUSSIONS

Our questionnaires-based study provides a detailed
overview on urological and sexual status of the patients with
rectum cancer. Preoperative RT and surgery are the most 

frequent negative factors usually reported for causing GU
dysfunctions in rectal cancer treatment (3,4,6,11, 12,13,14).
Radiotherapy causes fibrosis of the bladder and urethra and
damages the microvasculature of the autonomic nerves but
it has less effect on urinary and sexual functions than surgery
(3,13,14). Surgical nerve damage represents the main cause
of GU dysfunctions and some mechanisms were involved
including: heat transfer around high risk sites, excessive trac-
tion (elongation/neurapraxia) and especially direct trauma
(11,12,14). All these “surgical” negative factors act especial-
ly deep in the pelvis, for the tumors located in the middle
or low rectum. 

Although Ligasure or Ultrasonic devices are superior to
conventional monopolar electrosurgery from several points
of view (lower blood loss, smoke production or heat transfer),
monopolar electrocautery with long scalpel is usually used in
open low rectal surgery in our department. Due to its thin

Figure 5 - Data regarding 36
patients with preop RCT. 
Table: mean values of the main
domains of the IIEF score. 
Graphical representation of the
total IIEF, erectile and ejaculation
domains at the four therapeutic
moments studied: before/after
radiochemotherapy (before/after
RT), 1 and 6 months postop (tables
and graphical representations). 
Abbreviations: RT+/-: with or without
neoadjuvant radiotherapy; Rectal tumor
location: Inf.: inferior; Middle; 
Sup.: superior

Figure 6 - The two upper graphics:
the mean values of the total IPSS
score and of the QOL score 
(due to urinary symptoms) before
treatment, 1 and 6 months postop
for the patients with protective
ileostomy (on the left side, number
(n) = 19) or end-colostomy (on the
right side, number (n) = 17). The
two lower graphics: the mean 
values of the sexual desire and
overall satisfaction domains 
(IIEF score) for the same patients.
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structure this device allows for a fine dissection along fas-
cial planes in the narrow pelvic space as compared to both
Ligasure and Ultrasonic devices. By using low current
energy in the correct plane of dissection the heat transfer
rate is minimum. The risk of heat transfer and subse-
quently nerves damage increases when the surgical planes
are unclear and the median time of device use is high in
order to control the bleeding (high local temperature). 

Our study confirms that radiotherapy, location of the
tumor in the middle/inferior rectum and the type of
surgery (low resection / amputation) are common risk fac-
tors associated with both GU dysfunctions.  Male pelvis is
narrow and as you deeper dissect in the pelvis the nerves
structures become thinner and more difficult to be visual-
ized. The rate of nerves identification for the branches of
the splachnic nerves, the inferior hypogastric plexus and
the neurovascular bundles of Walsh was less than 50% in
our study thus resulting in a higher probability of nerves’
injury. Consequently, lower rates of nerves identification
were associated with postoperative urinary and sexual
troubles. Even for the high-volume surgeons low posterior,
lateral and anterior dissection of the mesorectum repre-
sent the ,,hot spots’’ during TME in terms of nerves’ iden-
tification and preservation (4,15). Difficulty in bladder
emptying is associated with difficult dissection, preopera-
tive blood loss and direct nerve damage to one or both
sides of the IHP and/or the splanchnic nerves (14). The
parasympathetic system modulates the voiding function
by causing detrusor contractility and relaxation of the ure-
thra therefore injury of these nerves leads to troubles in
bladder emptying (11,14). Moreover the motor innerva-
tion of the pelvic floor can be damaged in the
abdominoperineal resections thus resulting in loss of sup-

port for bladder and urethra and secondary urinary incon-
tinence (14).

We observed a more severe deterioration of the urinary
and sexual scores after long-term RCT followed by surgery
than surgery alone. In our opinion the alteration of the
surgical planes due to post-radiotheraphy edema increases
the risk of surgical nerve damage, especially when going
deeper in the male pelvic cavity. For us this condition
seems to be more important than the direct negative
effect of the RCT on nerves integrity. On the contrary
deterioration of the male sexual function was correlated
by previous studies with preoperative radiation, especially
with the short-term one (11,12). Erections and sexual sat-
isfaction decreased significantly from the acute phase and
then stabilized in relation with dose applied to the semi-
nal vesicles and to pelvic autonomic plexus (16). Severe
overdosage on the pelvic plexus compromises the nerve
function. In opposition to the prostate cancer, in rectal
cancer the dose applied to the seminal vesicles is not usu-
ally well monitored although the effects on the sexual
function seem to be important (16). No statistical signifi-
cant relationship was found between neoadjuvant treat-
ment and urinary dysfunctions although isolated modifi-
cations of the scores were observed (12). Anyway, intraop-
erative radiation therapy could irradiate with high dose
the target tissue without injuring the healthy tissue
including the nerves, in consequence the GU function is
not affected (12,17).

We noted a decline of the GU function 1month after
rectal cancer surgery, reflected by the increase of the total
IPSS and by the decrease of total IIEF scores, for the
patients older than the mean age (56.8 years old). On one
hand their initial scores are usually worse as compared to

Figure 7 - At 1 month postop:
graphical representations of the
mean values of the total IPSS score
(the upper graphics)/ total IIEF
score (the lower graphics) for the
patients younger than mean age
(on the left side) and of the elder
ones (on the right side). Mean age
= 56.8 years old.
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younger patients therefore the post-treatment scores
decline significantly. Age and deteriorated initial urinary
or sexual status are negative prognostic factors for post-
treatment GU dysfunctions (15,16,18). On the other
hand impaired urological function following rectal surgery,
although often described as transitory, recovers harder,
later and often incomplete in the elderly (12).

A protective/definitive stoma creation is noted in low
and middle rectal cancer in which the IPSS and the IIEF
scores (erectile and ejaculatory domains) are generally
modified because these patients underwent preoperative
RCT and the surgery is more difficult. Furthermore the
presence of stoma was related to sexual dysfunctions in
patients without urinary, erection or ejaculatory troubles
in terms of sexual desire and overall satisfaction. The
severe deterioration of these last two scores at 1 month
postop suggests the importance of the psychological effect
on this issue. After reversal of the protective ileostomy the
scores improved significantly therefore the modification of
the body image represents a negative factor for the
patient. Furthermore, at 6 months postop the patients
with end-colostomy accept the idea, manage better local
care of the stoma and the quality of life improves, all these
changes leading to a better sexual desire and overall 
satisfaction. The amelioration of these two domains is a
proof for considering the sexual quality of life a subjective
multifactorial concept (11). Going further, a reduced 
physical functioning caused by open surgery could tempo-
rary decrease the quality of life, sexual desire and overall
satisfaction few months after surgery (19,20).

The so called “response shift” or “reframing” phenome-
na developed late after surgery could explain subjectively, in
part, better  questionnaires scores 6 months postop. Patients
who have survived a life threatening disease and treatment
consider new internal standards and recognition of everyday
life, therefore their responses shift and the QOL appreciation
improves 3-6 months later after surgery (19,21,22).

Partial/total recovery of the urinary or sexual function
can also be objectively explained by the fact that the
nerve’s damage was unilateral or a reversible neurapraxia
type injury occurred. Genital afferent stimulation ampli-
fies autonomic and somatic activity within the penis,
spinal cord, and higher centers via established neurologi-
cal principles and these physiological adaptive processes
are used in improving sexual response, erectile function,
and micturition in men after radical pelvic surgery (23).

Preservation of the nerves cannot be achieved in every
patient because the risk of circumferential involvement
can demand dissecting in a millimeters-wide plane (10).
In fact, the main purpose of the resection is to always
obtain a maximal oncologic efficacy, therefore no com-
promise is tolerated. The surgeons are afraid of reduction
of safety margins deep in the pelvis due to the risk of local
recurrence thus resulting in a tendency of dissection
extension on the pelvic sidewall. There is no method to
accurately determine the nerve pathway and the identifi-
cation rate for the pelvic autonomic nerves never reaches
100%. Unfortunately the finest nerve fibers, including

SN, NVB, IHP, are located deep in the pelvis and it is
challenging to save them from surgical damage.  A nerve
stimulator device was developed in order to enhance auto-
nomic nerve identification during TME but the system
was not 100% efficient or worldwide implemented
(18,24). An electrophysiological two-dimensional intraop-
erative neuromonitoring concept (IONM) was introduced
in order to predict postoperative urinary and anorectal
function in patients undergoing low anterior resections for
rectal cancers (25). Both bladder manometry and elec-
tromyography of the internal anal sphincter achieve a cor-
rect prediction of urinary and anorectal function (25).
Other computer-assisted anatomic 3-D dissection was cre-
ated for identifying the location and function of genitals
and urethral nerve supply in females for developing the
surgical nerve-sparing technique (26). Systematic video
review can confirm the lesion site or identify intraopera-
tive omitted injuries but the evaluation is purely retro-
spective (4,27). 

Our questionnaires-based study has some limitations
related especially to the subjective value of the results, the
answers being given by patients with different levels of
education. We did not also consider the postoperative
complications in relation to the questionnaire answers.
We are in the process of studying a group of patients with
objective evaluation of the urinary function including
uroflowmetry and measuring the postvoid residual volume.
Another group of patients treated through the laparo-
scopic approach is analyzed in order to compare the results
with the open approach. We have to consider also the fact
that the results at six months postop can be influenced by
the adjuvant treatment.

CONCLUSIONS

Male urinary and sexual dysfunctions are the most
highly reported functional complaints after rectal cancer
treatment. The surgical nerve injury is the crucial cause of
these dysfunctions although radiotherapy has a minor role.
Quality of life after low anterior resections or Miles 
operation is poorer than the higher colorectal resections
and the patient should be informed in the pre-treatment
period regarding such findings. These dysfunctions should
be prevented, monitored and treated. The patient should
also be advised that the genitourinary function can 
fully or partly spontaneously recover after surgery. By
developing the nerve-sparing technique and by correlating
macroscopic nerve preservation with subjective and 
objective evaluation of the urinary and sexual function we
can offer significant prognostic information regarding
postoperative GU dysfunctions in rectal cancer.
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SUMMARY

Background: The ENT Head and Neck Surgery Clinic of
„Colåea” Clinical Hospital has a very long history of treating
patients with neoplasms of the head and neck. In some cases
the disease is very advanced and the surgery performed radical
and that major plastic reconstruction is needed so that the
patient obtains a functional outcome. 
Material and methods: In cases of advanced disease involving
the hypopharynx  and  upper portion of the oesophagus, we use
a silicone prosthesis for reconstructing the upper digestive
tract. Our study was performed on 63 patients, over a 10 years
period, who underwent such a surgical intervention.
Results: From the total number of patients, 77% were stage IV
A and 93% were smokers. 90% were malnourished. Complica-
tions severe enough to mandate the removal of the prosthesis
were recorded in about 13% of the patients. 
Discussion: The obvious advantages of this method are that it
allows for „one-step” surgical treatment, thus decreasing 
considerably the burden placed on the patient and the health
system also. Disadvantages stem from the fact that it is subject
to the immunological response of the patient's body - and thus
it is possible that the prosthesis isn't well tolerated. Our 
experience with this method stretches for a period of 10 years
and our results are favorable.
Key words: pharyngoesophageal reconstruction, Montgomery®
esophageal tube

RÉSUMÉ

Reconstruction pharyngo-oesophagienne en utilisant des 
prothèses - dix années d'expérience

Introduction: Dans la clinique d’Otorhinolaryngologie et
Chirurgie Cervico-Faciale de Hôpital „Colåea” Bucarest nous
avons beaucoup d’expérience en ce qui concerne le cancer de la
tête et du cou. En certains cas la maladie est très avancée et pour
cela une intervention chirurgicale radicale est nécessaire (compte
aussi le temps de reconstruction plastique laborieuse pour obtenir
un résultat fonctionnel). 
Matériel et méthodes: Pour réaliser cela dans les cas de cancer de
la jonction pharyngo-esophagienne nous utilisons une technique
de reconstruction par une prothèse tubulaire de silicone. 
Résultats: Parmi les 63 malades, 77% ont été dans le stage IV A
et 93% ont été fumeurs. 90% ont été malnourris. Les complica-
tions sévères qui ont nécessité l’extraction de la prothèse ont été
présentées en 13% des malades.  
Discussion: Les avantages de cette méthode sont multiples mais
premièrement elle permet la chirurgie en un seul temps, donc
réduisant considérablement le stress du malade et aussi le stress
dans le système sanitaire. Les désavantages de cette méthode
résultent par le fait que la prothèse est un matériel étranger
implanté dans le corps humain donc ça peut déclencher une
réponse immune. Notre expérience avec cette méthode s’étend
sur une période de dix ans et les résultats obtenus sont favorables.                  
Mots clé: reconstruction pharyngo-esophagienne, prothèse
esophagienne Montgomery®   
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INTRODUCTION

AA
dvanced stages of malignant neoplasms that
interest either the larynx, hypopharynx or
upper cervical oesophagus require a complex

multi-modal treatment in which surgery still has a very
important role. (1) Survival rates of patients with these types
of cancer are low compared to the other localizations in the
head and neck, (up to 24% after 5 years for stage IV disease
(2)) and the standard treatment protocol requires surgery 
followed by radiotherapy and adjuvant chemotherapy. (3)

In the ENT Head and Neck Surgery Clinic in Colåea
Clinical Hospital Bucharest we address a considerable 
number of patients with advanced stages (III, IV A and IV
B) malignancies of larynx and hypopharynx. The surgical
treatment in these cases requires total laryngectomy with
either partial pharyngectomy or total pharyngectomy (4) (the
classic Paul-Andre total circular laryngo-pharyngectomy).
After the radical excision, the upper digestive tract needs to
be reconstructed „de novo”. 

Techniques first used for this required either an inter-
disciplinary approach (the ENT surgeon as well as the 
General surgeon and when available the plastic surgeon) or a
complicated two steps procedure. The first technique 
proposed grafting a piece of small intestine with a vascular
pedicle and implanting it in the cervical region with anasto-
moses being created at the extremities of the graft with the
oropharynx and the upper cervical oesophagus, while the
vascular pedicle is implanted in the carotid artery and the
internal jugular vein. Classically, the Paul-Andre technique
requires two surgical interventions, the first one being the
total circular laryngo-pharyngectomy after which the patient
is left with a large cervical defect (also called the 3 stoma
surgery - because of the fact that the patient remained with
a tracheostomy as well as a oesophagostomy and a oropharyn-
gostomy). (1) The second surgery - the reconstructive one-
was performed after a period of time (depending of course on
the evolution of the patient) and required making a tubular
shape from the cervical skin between the two digestive
stomas and performing anastomoses between them, with the
skin situated on the inside of this tube, and covering the
outer part with a free skin graft. Needless to say these 
techniques were very labor intensive and the results were
unencouraging. (1)

The alternatives were considered and as a result prosthe-
ses were developed to serve the purpose of pharyngoe-
sophageal reconstruction, thus decreasing the surgery time
considerably as well as improving the functional as well as
overall outcome of treatment (the first surgeon to use a 
prosthesis to reconstruct a segment of cervical oesophagus
was Berman in 1949). (5) 

MATERIALS AND METHODS

Over a period of 10 years we have treated 63 patients
admitted to the ENT clinic of Colåea Clinical Hospital with
moderately advanced local disease of the larynx and

hypopharynx (T4a) which required total laryngectomy with
total pharyngectomy. After the excision of the organs, during
the same intervention we used a pharyngo-esophageal 
silicone prosthesis [manufactured by Boston Medical 
Instruments - model: Montgomery® esophageal tube (6)] to 
reestablish continuity between the oropharynx and the upper
cervical oesophagus (Fig. 1). 

After undergoing surgery patients were monitored and
followed-up at first at an interval of every 2 weeks for a 
period of two months, then the interval was increased to a
month for a 4 months period, than again the interval
between visits was increased to two months up to a year after
the surgery and after the first year, patients were followed-up
every 6 months (barring any change in their health status).
This follow-up protocol permitted the proper evaluation of
the complications that arose in these patients.

As far as functional outcome was concerned, patients
who underwent this type of procedure were divided into two
groups, one of patients who were fitted with a naso-gastric
feeding tube (comprised of 55 patients - 87.3%) that was
maintained for 14 days after surgery and the rest having a 
gastrostomy (the majority had the procedure before being
admitted to our clinic). After the 14 day period patients in
both groups began oral feeding.

Since 2012 in cases of complications that determined the
removal of the prosthesis, the prostheses were sent to a 
laboratory where we are currently studying the biofilms that
develop on the surface of these devices. (7)

Figure 1 - Montgomery® esophageal tube placed in final 
position before tying the sutures anchoring it to the base of
tongue and before closing the prelaryngeal muscles over it
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RESULTS

The demographic characteristics of the patients are as
follows: from the whole 63 patients, 54 were male (86%) and
9 were female (14%). The average age was 56.3 years, with
an age interval between 34 and 73 years. 59 patients
(93,65%) responded yes when asked if they are smokers, with
50 of them (79,36%) admitting to smoking over one pack of
cigarettes per day. 47 patients (74,60%) were from a rural
environment, the rest being from a urban environment. 

All patients were diagnosed after presenting with either
dysphagia, dysphonia or dyspneea, or lateral neck mass and
after performing a biopsy the histological diagnosis was
established. In 58 patients (92,06%) squamous cell 
carcinoma was discovered, with the rest of the patients being
diagnosed with either adenocarcinoma (4 patients) and a
very rare case of rhabdomyosarcoma (1 patient). 

After a histological diagnosis was established, staging of
the cancer was performed and the results were: 49 (77.77%)
were stage IV A, 10 (15.87%) were stage IV B and 4 (6.34%)
were stage III. (Graph 1)

Another important aspect because of the impact it has
on the overall outcome of the patient was the nutritional
status of the patient on admission. From the 63 patients, 24
patients (38.09%) had a BMI between 18-20 kg/m2

indicating undernourishment, 33 patients (52.38%) had a
BMI under 18 kg/m2 - significant malnutrition - while for
the rest of the patients (6 - 9.52%) body mass and height
were not available.

The evolution of these patients following surgery was,
as expected, not without complications. The most 
frequent complication was gastro-esophageal reflux, which

was diagnosed in a number of 21 patients (33.33%). Other
complications included obliteration of inferior opening of
the prosthesis due to proliferation of granulation tissue,
which mandated the removal of the prosthesis, in 8
patients (12.69%). Fistulas appeared in a number of 11
patients (17.46%) and infections were observed and 
treated in a number of 13 patients (20.63%) but none of
the infections mandated the removal of the prosthesis. 

The 5-year survival rate data were available in only 28
of the patients (the rest either did not present to the
scheduled follow-up visits, or were included after the year
2010). For these patients 5-year survival rate was 14.28%,
(4 patients) with a intermediate 2-year survival rate of
about 57.14% (16 patients).  

The study of biofilms formed on the surfaces of the
prostheses is ongoing and the final results will be pub-
lished at the end of the research but partial results showed
that except for the normal microbial flora we expected to

Figure 2 - X-Ray image of a patient 16 days post-op showing
the prosthesis in the proper position

Figure 3 - Montgomery prosthesis after surgical removal 
in a patient who developed dysphagia 9 months post-op. 

We observed the biofilm enveloping it

Graphic 1 
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find in the upper aerodigestive tract, multi-drug resistant
streptococcus and staphylococcus species were isolated. (7)

DISCUSSION

The primary objective of oncologic surgery, no matter
the organ operated on, is to surgically remove the whole
tumor, which translates to assuring the patient the best
chance of survival. Functional and aesthetic outcome is 
secondary (and thus not mandatory) to the primary objec-
tive. The surgeon performing oncological surgery should
always keep that in mind when balancing the advantages
and disadvantages of each surgical procedure as well as the
patient's desires (which more times than not are opposed to
radical surgery and in favor of more conservative procedures).
That being said, in concern to upper aerodigestive tract
malignancies the procedure chosen must take into 
consideration the functional outcome (the perspective of
the patient to regain a lifestyle as close to the one he had
before the surgery). 

Pharyngoesophageal reconstruction is probably as 
important and demanding a step from a surgical standpoint
in the treatment of malignancies of the pharyngoesophageal
junction area as the tumor excision and neck dissection
itself. Because of the nutritional and immunological status of
the patient presenting with such an advanced stage malig-
nancy as well as the logistic difficulty of a inter-disciplinary
approach sometimes „one-step” surgery is the only option for
the ENT head and neck surgeon. 

The use of esophageal tube prosthesis for the recon-
struction of the upper digestive pole is a accessible option
for the ENT head and neck surgeon because it shortens the
surgical intervention, lowers the risks of prolonged general
anesthesia, lowers the rate of immediate and early 
complications, improves considerably the functional out-
come without affecting the overall survival of the patients.
This method does not exclude the possibility of a surgical
reconstruction using autologous tissues being performed

later (either if late complications appear or if the patient is
disease free and requests it) and does not interfere with the
radiotherapy needed for the proper treatment of the cancer.

CONCLUSIONS

In conclusion, after a 10 year period of using this
reconstructive technique we are certain of the benefits it
can bring our patients and we hope to further study the
changes that the materials suffer once implanted in the
human body (as well as the changes it produces to the 
surrounding tissues) in hope of maybe applying some of
the knowledge obtained in the further development of
these prostheses, all in the interest of offering the patient
the best possible alternative in his fight with this terrible
disease.    

REFERENCES

1. Bertesteanu S, Popescu, C.R. Cancerul de jonctiune faringo-
esofagianã - reconstrucåie proteticã. Bucharest: Editura 
Universitarã Carol Davila, 2012.

2. http://www.cancer.org/cancer/laryngealandhypopharyngeal-
cancer/detailedguide/laryngeal-and-hypopharyngeal-cancer-
survival-rates. http://www.cancer.org. [Online] [Cited: February
6, 2015.]

3. Lalwani, Anil K. Current diagnosis and treatment: Otolaryn-
gology Head and Neck Surgery - third edition. s.l. : McGraw
Hill Companies, 2012.

4. Anniko, M., et al. European Manual of Medicine: Otorhino-
laryngology, Head & Neck Surgery. Berlin : Springer - Verlag,
2010. ISBN 978-3-540-42940-1.

5. Surkin, M.E., Lawson, W. and Biller, H.F. Analysis of the
methods of pharyngoesophageal reconstruction. Head and
neck surgery. May-June , 1984, Vol. 6, 5: 953-970.

6. Products, Boston Medical. http://www.bosmed.com. [Online]
[Cited: February 06, 2015.]

7. Bertesteanu, S.V.G. et alli. Impact of biofilm development in
pharyngoesophageal reconstruction with synthetic prosthesis in
surgery of neoplasms of hypopharynx and cervical oesophagus.
2012. 28483.



Archives of the Balkan Medical Union vol. 50, no. 1, pp. 22-25
Copyright © 2015 CELSIUS March 2015

ORIGINAL PAPER

ROLE OF INFECTIOUS ETIOLOGY IN CHRONIC IMMUNE
THROMBOCYTOPENIC PURPURA 

MÃDÃLINA MOCANU1, OANA BÃDULESCU2, MAGDA BÃDESCU2, MANUELA CIOCOIU2, 
MONICA HÃNCIANU3

1PhD Student, Department of Pathophysiology, „Grigore T.Popa” University of Medicine and Pharmacy, Iasi, Romania
2Department of Pathophysiology, „Grigore T.Popa” University of Medicine and Pharmacy, Iasi, Romania
3Departament of Pharmacy Studies II, „Grigore T.Popa” University of Medicine and Pharmacy, Iasi, Romania

SUMMARY

Chronic immune thrombocytopenic purpura is an autoimmune
disorder characterized by premature hyper-destruction of platelets
in peripheral blood and their deficient synthesis in bone marrow
(1). Chronic immune purpura may be primary or secondary in the
context of other associated pathologies. Thrombocytopenia may be
secondary to autoimmune diseases, myeloproliferative syndromes,
infections with virus B and C, HIV, or Helicobacter pylori (1,2).
Also, chronic immune purpura may occur in pregnancy or can be
drug induced. The study aims to emphasize the involvement of
viral and bacterial pathogens in etiopathogenesis of secondary
immune thrombocytopenic purpura. The study was conducted on
a sample of 40 patients, distributed in two groups: the first group
of asymptomatic patients that make routine test and the second
consisting of patients with bleeding symptoms: petechiae, ecchy-
mosis, epistaxis, gingival bleeding. The entire study group
displayed thrombocytopenia with the average number of platelet of
60.20 ± 19,75 x10³/μL. 80% of patients had antiplatelet anti-
body positive. Of these, 20% were carriers of infections with
viruses B, C and the reference value of Helicobacter pylori anti-
gen was exceeded in 20% of the studied patients. 
Key words: Thrombocytopenic purpura, antiplatelet antibody,
infectious agents, Helicobacter pylori, viruses B, C

RÉSUMÉ

Rôle d’étiologie infectieuse dans le purpura thrombocytopénique
immun chronique

Le purpura thrombocytopénique immune chronique est une 
maladie auto-immun caractérisée par la destruction hyper-
prématurée des plaquettes dans le sang périphérique et leur 
synthèse déficiente dans la moelle osseuse (1). Le purpura immu-
nitaire chronique peut être primaire ou secondaire dans le contexte
d'autres pathologies associées. La thrombopénie peut être 
secondaire aux maladies auto-immunes, syndromes myélopro-
lifératifs, les infections par le virus B et C, VIH, ou Helicobacter
pylori (1,2). Aussi, purpura chronique du système immunitaire
peut se produire pendant la grossesse ou peut être d'origine
médicamenteuse. L'étude vise à souligner l'implication des
pathogènes viraux et bactériens dans l’étiopathogénie du purpura
thrombocytopénique immunitaire secondaire. L'étude a été menée
sur un échantillon de 40 patients, répartis en deux groupes: le 
premier groupe de patients asymptômatiques qui rendent testes de
routine et le second constitué de patients présentant des 
symptômes de saignement: pétéchies, ecchymoses, épistaxis,
saignement gingival. Le groupe d'étude entière a présenté de la
thrombocytopénie avec un nombre moyen de plaquettes de 60,20
± 19,75 x10³/μL. 80% des patients avaient des anticorps anti-
plaquettaires positifs. Parmi ceux-ci, 20% étaient porteurs d'infec-
tions par des virus B, C et la valeur de référence de l'antigène de
Helicobacter pylori a été dépassée pour 20% des patients étudiés. 
Mots clefs: purpura thrombocytopénique, anticorps anti-
plaquettaire, agents infectieux, Helicobacter pylori, virus B, C
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INTRODUCTION

II
mmune thrombocytopenic purpura (ITP) is a 
disorder characterized by low platelet counts in
peripheral blood. Premature hyper-destruction of

platelet is caused by antiplatelet antibodies or by immune
complexes attached to platelet membrane determining
their phagocytosis by macrophages.

Sometimes these antibodies have the ability to attack
to megakaryocytes leading to associated megakaryocytic
hypoplasia (1,3).  Studies with labeled platelets showed a
major shortening the lifespan of platelets in the circula-
tion of patients with ITP. The median survival time is
between 2-3 days and it could decrease to few minutes.
Platelets on which antibodies are attached are seized and
the majority of them being destroyed in the spleen, and
the liver and bone marrow and the marrow reticulo-
endothelial system can play an important role in platelet
sequestration. Shortening of platelet life span platelets is
the consequence of an autoimmune mechanism. 

The presence of anti-platelet antibodies is specific to
immune thrombocytopenic purpura. In the case of primary
immune thrombocytopenia, these antiplatelet antibodies
occur by still an unclear mechanism. Immune purpura 
secondary to associated pathologies, such as viral infections
with virus B, C or bacterial infections (Helicobacter pylori)
also implies the presence of antiplatelet antibodies. In this
case, it is most likely that a phenomenon of cross-reactivity
between antiplatelet antibodies and anti-HCV or anti-HP
antibodies takes place (2.4).

Through this study, we aim to underline the involve-
ment of viral and bacterial pathogens in the etiopatho-
genesis of secondary immune thrombocytopenic purpura.
We also want to analyze the way in which these etiopath-
ogenic agents influence the number of platelets in
patients with chronic immune purpura.

MATERIAL AND METHOD

This study is observational and it aims to highlight the
involvement of viral and bacterial infectious agents in the
etiopathogenesis of secondary immune thrombocytopenic
purpura. Also, it aims to emphasize how the presence of
these etiologic agents of secondary purpura can cause
platelet functional changes. 

The study group includes 40 patients hospitalized in
the Hematology Clinic of the “Sf. Spiridon” University
Hospital in Iaşi Romania. Patients included in the study
were aged between 38-65, 25 of them were female and 15
male. 30 patients came from rural and 10 from urban
areas. Patients were divided into two groups:

• asymptomatic who came for routine tests;
• with bleeding symptoms: bruising, petechiae, 

epistaxis, gingival bleeding.
Thrombocytopenia was the common criteria for the

inclusion of patients into the study. None of the patients
prior to diagnosis of thrombocytopenia used medication
involved in thrombocytopenia production, nor did they

show other active pathologies involving the decrease in
the platelet count.

Patients included in the study group signed an
informed consent expressing their consent to be part of
the research group. The study complied with the Law
677/2001 regarding the collection, use and processing of
personal data. The study was conducted in strict 
accordance with the bioethical standards of the EU law.

The following steps of the diagnostic protocol were
taken for both groups:

• Platelet counts with automatic analyzer using the
method of hydrodynamic focusing (venous blood 
collected in vacutainer containing as the anticoagu-
lant tripotasium / dipotasium / disodium - K3 EDTA);
samples were analyzed within 6 hours of collection. 

• Dosage of platelet antibodies using ELISA (venous
blood collected in vacutainers without anticoagu-
lant as it is allowed by vacuum, serum is separated
by centrifugation, it is done as quickly as possible or
it is refrigerated (2-8 ° C) no more than 5 days or it
is frozen at –20ºC) (5). 

• Determination of anti-HCV antibody and HBs
antigens using the immunochemical method that
utilizes electrochemiluminiscence detection
(ECLIA) (6.7). 

• Dosage of anti Helicobacter pylori IgG using the
immunoassay method with chemiluminiscence
detection (8).

These determinations aim to:
1) set the diagnosis of immune thrombocytopenic 

purpura  and 
2) emphasize the presence of thrombocytopenic 

purpura in patients with associated infectious
pathologies 

RESULTS AND DISCUSSIONS

Platelet counts 

This determination revealed a low platelet count in
the whole study group. Series of values of platelets (PLT),
with a variance of 32.8% was within the range 33 - 87
x103/μL, group average being of 60.2 – 19.75 x103/μL. 

Thrombocytopenia is a common criterion for inclusion
in the study group for all patients. The next phase of this
protocol is to investigate the etiology of previously identified
thrombocytopenia. 

Dosage of anti-platelet antibodies 

80% of patients had positive antiplatelet antibodies,
having PLT of the interval 33-87 x103/μL with a mean of
59.13 ± 20.19 x103/μL, slightly lower compared to the
average value in patients with negative antiplatelet anti-
bodies (p = 0.852). (Fig. 1)

Antiplatelet antibodies are considered a distinctive
sign for the diagnosis of ITP. Antibodies were put out on
the platelet membrane in 75% of cases and in plasma in
85% of patients. Identified antibodies were IgG and IgA
in most cases (some patients having both) and IgM in
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some cases, but always associated with other classes (9).
Antibodies target glycoprotein (GP) complexes in the

platelet membrane. IIb/IIIa and Ib/ IX glycoproteins are
the main target of autoantibodies but they may be direct-
ed against other structures of the glycosphingolipid or 
cardiolipin type. The premature platelet hyper-destruction
is generated by the attachment of antibodies to platelet 
membrane, which either induces platelet phagocytosis or
the activation of complement and lytic mechanisms.
Sometimes, these antibodies have the ability to attach to
megakariocytes leading to associated megakaryocytic
hypoplasia and therefore to deficient platelet synthesis (4).

Detection of HBs antigens

The average values of PLT were slightly higher in patients
with HBsAg positive, but the difference from those with 
negative HBsAg was not statistically significant (p= 0.225).
(Fig. 2)

Anti-HCV antibody detection 

Two patients (20%) had anti-HCV positive, and they
had a platelet average value of 80.50 ± 2.12x103/μL,  value
that was significantly higher compared to the average value
in patients with anti-HCV antibody negative (55.13 ±
18.81x103/μL) (p = 0.046).

This test is useful to confirm the presence of specific IgG
antibodies against Hepatitis C. Virus.  Viral involvement in
the pathogenesis of secondary immune purpura is based on
a variety of pathophysiological mechanisms. Possible 
mechanisms leading to immune disorders are binding HCV,
followed by the appearance of anti-HCV antibodies and 
circulating immune complexes in platelet membrane.
Platelets are destroyed by phagocytosis by the macrophages. 

Non-immune mechanisms may also contribute to the
occurrence of secondary thrombocytopenia in patients with
liver pathology associated with infection with hepatitis C. In
this context, the hyper-destruction of platelets in the spleen
with increased volume occurs, secondary to portal hyperten-
sion and deficient synthesis of thrombopoietin (10). (Fig. 3)

Dosage of Helicobacter pylori IgG antibody 

Only two patients (20%) exceed the reference value of
antigen Helicobacter pylori (HP Ag), having platelet values
of 45 and 79 x103/μL, mean value (62 ± 24.04 x103/μL) is
not significantly different from the average of the HP Ag
negative group (59.75 ± 20.44 x103/μL) (p = 0.895).

Helicobacter pylorus is a Gram-negative bacterium
that colonizes the gastric mucosa in about 50% of the
population. It is known as the etiologic agent of chronic
gastritis, gastric peptic and duodenal ulcers. The relation-
ship between Helicobacter pylori and thrombocytopenic
purpura has not been completely elucidated (11).

There is several hypotheses regarding the association
of H. pylori and P.T.I. One of them refers to the cross-reac-
tivity between anti-platelet antibodies and the released
cytotoxines by H. pylori. Also, the monocytes of patients
with H. pylori show a low level of Fc-y inhibitor and an
increased process of platelet phagocytosis; both being
reversed after the eradication of the bacteria. (Fig. 4)

In the two patients with AgHP positive, the HbsAg 

Figure 3 - Average values of PLT *10³/μL  by  anti-HCV 
antibodies 

Figure 1 - PLT average values *10³/μL by antiplatelet 
antibodies

Figure 2 - Average values of PLT *10³/μL by AgHBs
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positive or anti-HCV positive (p = 0.843) were not 
associated. (Fig. 5)

CONCLUSIONS

Chronic immune thrombocytopenic purpura may be
primary (idiopathic), but it can also appear secondary to
other associated pathologies.  Primary thrombocytopenia
involves the appearance of antiplatelet antibodies in the
platelet membrane, the exact causes of this immune 
disorders not being known.

Secondary immune purpura involves also the appearance
of antiplatelet antibodies justified by the association with
other pathologies. The results of our study have shown the
involvement of viral (virus B, C) and bacterial (Helicobacter
pylori) agents in the pathogenesis of chronic immune 
purpura. Establishing accurately the factors involved in the
etiology of chronic immune purpura leads to the 
establishment of the correct type of thrombocytopenia and
optimal therapy scheme.
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SUMMARY

Background: With aging population steadily increasing and 
rhinosinusitis being a public health issue the ENT specialist has
to adapt the diagnostic and treatment procedures to the geriatric
population. There is need to establish a protocol for the manage-
ment of rhinosinusitis in elderly taking into consideration the
physiologic and physiopathologic  particularities of the nasal and
sinusal structures, the general status and the comorbidities of the
patient, the interactions between numerous drugs and the
patients’ compliance to the prescribed treatment.
Methods: Our paper is an update of the literature concerning the
medical and surgical treatment of rhinosinusitis in geriatric 
population. We have reviewed and processed the relevant clinical
cases in order to elaborate a management protocol.
Results: A management protocol was elaborated. It helps the
clinician in everyday practice when treating geriatric patients
with different forms of rhinosinusitis and aims to improve the
surgical and medical outcome of these patients.
Conclusions: The medical and surgical management of rhino-
sinusitis must be tailored on every individual taking into 
consideration all his/her medical condition, especially when 
treating elderly patients. This approach diminishes the general and
surgical risks and leads to better results in medical practice.
Key words: rhinosinusitis, geriatric population, endoscopic
sinus surgery

RÉSUMÉ

La rhinosinusite chez la population âgée - la protocole de
prise en charge

Introduction: Avec l'augmentation constante d'une population
âgée, la rhinosinusite devient un problème de santé publique qui
oblige le spécialiste ORL à adapter son diagnostic et ses moyens
thérapeutiques. Nous sommes donc confrontés à la nécessité
d'établir un protocole adapté de prise en charge pour la population
gériatrique, qui tient compte des particularités physiologiques et
physiopathologiques des structures nasosinusiennes, de l'état
général, des comorbidités, et des interactions entre les différents
médicaments et leur adaptabilité au traitement du patient.                          
Méthodes: Notre travail consiste en une mise à jour des procédés
inhérents au traitement médical et chirurgical de la rhinosinusite
pour la population gériatrique. Nous avons vu et traité les cas
cliniques les plus importants afin d'élaborer un protocole de prise
en charge.       
Résultats: Afin d'aider le praticien ORL dans sa pratique
courante et d'améliorer l'avenir médical et chirurgical pour ces
patients, un protocole de prise en charge de la rhinosinusite pour
la population gériatrique a été élaboré.              
Conclusions: Le traitement médical et chirurgical de la rhino-
sinusite doit être adapté à chaque patient, et ce, sans faire abstrac-
tion de son historique médical, surtout en présence d'une popula-
tion âgée. Ce procédé diminue les risques chirurgicaux, généraux
et engendre de meilleurs résultats.
Mots clefs: rhinosinusite, population gériatrique, chirurgie endos-
copique des sinus
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Protocol for management of rhinosinusitis in the geriatric population

1. History of the patient – ENT pathology, comorbidities and associated treatments, social history and functional status
2. Physical examination and ENT examination
3. Endoscopic examination of the nasal cavities with rigid (0°, 30°, 45°) or flexible scopes +/- NBI (narrow band imaging) 

and video contact endoscopy with foto/videodocumentation
4. Imagistic examination – plane radiographs for the sinuses or computed tomography without/with contrast enhancement

for the anterior and posterior sinuses
5. Biopsy sampling of the nasal mucosa (differentiating chronic rhinosinusitis from specific rhinosinusitis)
6. Establishing the correct and complete diagnostic of all ENT conditions
7. Treatment – medical with/without hospital admission or surgical treatment
8. Interdisciplinary consults – geriatrics, cardiology, neurology, allergology, nutrition
9. Follow-up

Table 1 - Management protocol of rhinosinusitis in geriatric population

BACKGROUND

WW
ith aging population steadily increasing and
rhinosinusitis being a public health issue the
ENT specialist has to adapt the diagnostic

and treatment procedures to the geriatric population. There
is need to establish a protocol for the management of 
rhinosinusitis in elderly taking into consideration the 
physiologic and physiopathologic particularities of the nasal
and sinusal structures, the general status  and the comor-
bidities of the patient, the interactions between numerous
drugs and the patients’ compliance to the prescribed 
treatment.

An important step in the management of the sinusitis is
setting the correct diagnosis, but in ageing people this, some-
times, can be a hard thing to do because the symptoms of the
rhinosinusitis are not specific [1] and, often, one patient pre-
sents more nasal and sinusal conditions like chronic rhino-
sinusitis, vasomotor rhinitis, allergic rhinitis and asthma.

The geriatric population may present either acute, sub-
acute or chronic sinusitis. The acute form is determined by
infectious agents and has viral, fungal or bacterial etiology
and lasts up to 4 weeks. The subacute form is defined as 
persistence of symptoms between 4 and 12 weeks. The
chronic sinusitis lasts more than 12 weeks, has both 
infectious and noninfectious etiology and is divided into
two subtypes: with polyps and without polyps.

MATERIALS AND METHODS

Our paper is an update of the literature concerning the
medical and surgical treatment of rhinosinusitis in geriatric
population. We have also reviewed and processed the 
relevant clinical cases from our department in order to 
elaborate a management protocol. Our clinical cases consist
of patients older than 65 years with rhinosinusitis. The
patients’ history was reappraised focusing on the rhino-
sinusal complaint and the comorbidities of the patient 
(cardiovascular/neurologic/metabolic disorder). The medical
treatment of the patients was noted and interactions
between drugs were searched. The symptoms of the patients

were analyzed and rhinosinusal complaints related to usage
of drugs or natural remedies were identified.

The investigation methods were inventoried and three
groups were identified: a)physical and endoscopic (with/
without narrow band imaging and video contact endoscopy)
ENT examination; b)imagistic examination and c)biopsy
sampling. The treatment methods were reviewed and were
grouped in medical (analgesics, antipyretics, oral or topical
decongestants, topical nasal corticosteroids, oral antihista-
mines and antibiotics) and surgical (functional endoscopic
sinus surgery with minim invasive procedures, respecting the
healthy tissue, strictly addressing the rhinosinusal lesions)
approaches. 

RESULTS

A management protocol was elaborated (Table 1). It helps
the clinician in everyday practice when treating geriatric
patients with different forms of rhinosinusitis and aims to
improve the surgical and medical outcome of these patients.

History of the patient

Obtaining an accurate history of elderly can be a difficult
task and the physician must be prepared to allocate longer
time for this part of the visit. The ENT specialist must
remember that presbycusis is very frequent in older patient,
according to some authors one out of two elderly presents
this condition [2], for this reason the doctor should speak
clearly, rarely, facing the patient and the background noise
in the examination room must be minimum.

It is important to establish from the beginning of 
discussion if the history presented by the patient is reliable,
if the patient has adequate temporal and spatial orientation
or suffers from different forms of dementia. In the latter case,
the physician must speak with one of the family members to
obtain clear information about the ENT condition of the
patient and his or her comorbities and additional treat-
ments.

Another aspect in older patients is the large number of
medication used. By the end of the visit the ENT specialist
has to hold a complete list of medication and natural reme-
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dies used by the patient. With an increased number of used
drugs comes a high risk of drug interactions and wide range
of side effects.

In terms of symptoms, elderly present many complaints
that may or may not be related to each other and may be
determined by different condition. Some of these symptoms
may be side effects of the used medication (beta blockers, 
proton pump inhibitors can determine nasal congestion and
rhinitis) or may be due to physiological changes in elderly
(decreasing smell with age can be explained by the 
degeneration of peripheral and central olfactory pathways,
postnasal drip may be determined by the loss of autonomic
control and by the changes in the structure of nasal mucosa)
[3,4].

Social history and functional status are important 
elements that must be taken into consideration when giving
home medication and regimen to an older patient. The
physician must give the simplest combination of drugs with
maximum positive effects on the symptoms, minimum
side effects and minimum drug-interactions. The patient
should be asked if he or she affords the prescribed treat-
ment and if he or she can manage to use the prescribed
treatment as recommended [2].

Physical examination and ENT examination

Regardless of the medical specialty addressed by older
persons, during the visit vital signs (height, weight, BMI,
blood pressure sitting and standing, pulse, temperature)
should be obtained. General appearance of the patient
provides valuable information about the general and 
functional status of the patient (the aspect of clothes, 
personal hygiene).

ENT examination is essential for the diagnostic process
and begins with inspection of head and neck (aspect of skin,
premalignant and malignant conditions of the skin –
angiomas, basal cell carcinomas, melanomas). The head and
neck lymph nodes, the temporal arteries, the thyroid gland
and trigeminal, sinusal and mastoidian points must be 
palpated. Laryngeal crunch should be searched for, 
especially in patients complaining of dysphonia. Oral e
xamination should be performed after removing the 
dentures, if present, and should include inspection and
bimanual palpation in case of oral malignancies. The next
step is indirect laryngoscopy with evaluation of the laryngeal
structures and phonation. Nasal examination should include
anterior and posterior rhinoscopy with assessment of the
nasal mucoasa (dry, pale nasal mucosa, presence of crusts or
purulent nasal secretion, aspect of Little’s area with/without
recent signs of hemorrhage) followed by endoscopic exami-
nation. Ear examination should include evaluation of the
ear canal (presence of cerumen impaction is frequent in
elderly and is one of the causes of hearing loss, signs of 
external otitis) and ear drum with an otoscope or micros-
cope and hearing evaluation with whispered voice and 
tuning fork. In case of dizziness and vertigo vestibular 
testing should be performed.

3. Endoscopic examination of the nasal cavities
with rigid (0°, 30°, 45°) or flexible scopes +/-
NBI (narrow band imaging) and video contact
endoscopy with foto/videodocumentation

Endoscopy allows the ENT specialist to assess the nasal
cavity, the middle meatus and the rhinopharynx. One can
appreciate the aspect of nasal mucoasa: pale, dry covered
with crust or congestive with hemorrhagic crust in the ante-
rior third of the nasal septum and on the head of inferior
turbinate. In case of acute rhinosinusitis nasal mucoasa is
covered with purulent secretion, the middle meatus presents
edema and purulent secretion. In case of chronic rhinosi-
nusitis polyps can be found in the nasal cavities and middle
meatus and the patient must be also assess for asthma and
allergic rhinitis. The aspect of nasal turbinates is also
observed. In elderly polypoid degeneration in the posterior
third of the inferior turbinates as shown in Fig. 1, can be 
frequently encountered. During endoscopic examination it
is useful to appreciate the appearance of nasal secretion.
Thick, gluey nasal secretions are the result of low liquid
intake and decreased mucociliary clearance in elderly [4]
and determine postnasal drip and nasal obstruction. The
structural and functional changes of the aging nasal epithe-
lium influence the quality and quantity of nasal secretion.
In elderly nasal mucosa tends to atrophy, the elastic fibers
and the submucosal tissue are decreased, mucociliary 
clearance is altered due to lower ciliary beat frequency [5,6].
The aging nose is characterized by decreased mucus produc-
tion and dryness; the second influences the ciliary activity
slowing the metachronous rhythm of ciliary beat [7]. There
are studies presenting decreased mucociliary clearance both
in the upper and lower respiratory tract in people over 40
years of age [8]. In literature, it is described “paradoxical
nasal blockage” [4]: free nasal cavities without signs of nasal
obstruction, lined with dry epithelium determine subjective
nasal obstruction due to increased turbulence in the air flow. 

Age-related modification of the nasal mucosa associated
with degeneration of neural structures determine smell 
disorders which can be accompanied by taste disorders and
can be influenced by environmental pollution and cigarettes

Figure 1 - Aspect of nasal mucosa with white light flexible
endoscope; degeneration of the posterior third of inferior nasal

turbinate, pale nasal mucosa
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abuse [6]. Smell disorders include hyposmia, dysosmia and
arise either abrupt after viral infection or insidious, espe-
cially when the nasal pathway is corrupt (chronic rhinosi-
nusitis, septal deviations and spurs, rhinitis, nasal polyposis).

The signs of atrophy of nasal epithelium can be 
evaluated with NBI technique which improves the visualiza-
tion of the vascular pattern of superficial epithelium (Fig. 2
and Fig. 3). NBI technique uses narrow bandwidth filters in
red-green-blue light which correspond to different levels of
hemoglobin absorption spectrum of the capillary vessels
inside the surface epithelium. This technique offers the 
possibility to study the architecture of surface nasal 
epithelium and the vascular pattern without using dye agents
[9]. NBI reflects the saying that “A man has the age of
his/her arteries”. Biopsy sampling of the normal nasal mucosa
reveals aforementioned nasal mucosa changes in geriatric
individuals.

During rigid nasal endoscopy can be collected purulent
material from the middle meatus on sterile cotton swab in
order to have specific antimicrobial therapy according to

antibiogram results. Care should be taken not to contami-
nate the swab in anterior nasal vestibule [1]. Maxillary sinus
puncture, classic technique or Jones technique (via middle
meatus), is another way of collecting purulent material in
case of acute rhinosinusitis and it is also a therapeutic
maneuver.

Endoscopic examination should be recorded and the 
pictures or films obtained during one visit can be compared
with the ones achieved in other visit. In this manner the
results of the treatment can be objectively evaluated.

Imagistic examination 

In case of acute rhinosinusitis or chronic rhinosinusitis
with frequent acute episodes and polyps it is recommended
to have an imagistic examination consisting of either plane
radiographs of the nasal sinuses or computed tomography
scan without contrast enhancement for the anterior and
posterior nasal sinuses. We prefer computed tomography
(CT) scan of the nasal sinuses with images in axial, coronal
and sagittal planes (Fig. 4, Fig. 5), because we obtain more

Figure 2 - Aspect of nasal mucosa with NBI flexible endoscope;
degeneration of the posterior third of inferior nasal turbinate,

few vascular structures in the surface epithelium characteristic
for atrophic mucosa of elderly

Figure 3 - Flexible endoscope examination with NBI; aspect of
the rhinopharynx and Eustachian tube 

Figure 4 - CT images in axial plane-aspect of
chronic rhinosinusitis with polyps involving

maxillary sinus bilateral, anterior and 
posterior ethmoidal cells bilateral
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data about the ostiomeatal complex, the nasal sinuses, nasal
cavities and rhinopharynx.

The imagistic examination is a key point in establishing
the correct and complete diagnosis and determining an 
adequate management of rhinosinusitis in elderly. 

Biopsy sampling of the nasal mucosa 

Biopsy sampling of the nasal mucosa has three roles in
the management process of rhinosinusitis: a) helps 
differentiate chronic nonspecific rhinosinusitis from specific
rhinosinusitis (in tuberculosis, Wegener’s granulomatosis,
lues-rare clinical entities encountered in geriatric patients);
b) reveals the chronic inflammation and destructuring of the
nasal mucosa which lead to compromised respiratory epithe-
lial functions; c) detects the presence of bacterial biofilms by
electron microscopy examination. There are studies showing
that the presence of bacterial biofilms on the nasal and
sinusal mucosa has a negative influence in the healing
process after endoscopic surgery for chronic recurrent 
rhinosinusitis and the use of topical antibiotics destroys the
bacterial biofilm and improves the aspect of the nasal
epithelium contributing to the regain of epithelial function
[10].

Establishing the correct and complete diagnosis
of the ENT conditions

In order to establish a correct and complete diagnosis
ENT specialist needs: a) an accurate history of the patient
focusing on the naso-sinusal problem (what are the symp-
toms, when did they appear, what treatment was used,
how did the symptoms evolve), but reviewing the comor-
bidities of the patient and the associated treatment; b) a
complete physical examination and ENT examination; c)
endoscopic examination of the nasal cavities and d) imag-
istic investigation (plain radiographs of the sinuses or
unenhanced computed tomography of the sinuses). Once
the diagnosis is completed the treatment is elaborated and
recommendations are made according to the type of rhi-
nosinusitis, the general status of the patient and the
comorbidities.

For a complete diagnosis of rhinosinusitis the ENT spe-
cialist has to determine duration of the symptoms (acute,

subacute or chronic rhinosinusitis), etiology of the disease
(infectious or noninfectious rhinosinusitis), type of pathogen
agent (viral, bacterial or fungal rhinosinusitis). Fungal rhi-
nosinusitis can be: acute or chronic, invasive or noninva-
sive. Acute invasive fungal rhinosinusitis is characteristic for
immunocompromised patients and the most frequent agents
involved are Mucor (especially in diabetic patients) and
Aspergillus fumigatus. Chronic invasive rhinosinusitis has
been shown by some authors to have geriatric predominance
and surgical treatment associated with long time courses of
antifungal agents and frequently recurrence [11]. Fungus ball
is a form of chronic, noninvasive rhinosinusitis commonly
involving the maxillary and sphenoid sinus that requires 
surgical treatment. Another entity is allergic fungal rhino-
sinusitis encountered in patients with allergic rhinitis,
aspirin sensitivity and/or asthma. 

The correct diagnosis of specific forms of rhinosinusitis
which appear during tuberculosis or Wegener’s granulo-
matosis is based on biopsy sampling of the nasal mucosa
associated with specific symptoms of the disease.

Treatment – medical with/without hospital
admission or surgical treatment 

As mentioned before the treatment of rhinosinusitis in
geriatric population depends on: the type of disease, the
general status of the patient and the comorbities. Elderly
patients with rhinosinusitis can be treated without hospital
admission (when the general status of the patient is good;
when all other medical problems are controlled and the
patient is able to respect the medical recommendations) or
with hospital admission (when general status of the patient
is poor with high fever, intense headache, purulent nasal 
discharge; when cardiovascular/metabolic/endocrinological
/neurologic status of the patient is altered).

If the patient is hospitalized the first thing to do is 
taking the informed consent. Taking into consideration that
decreased vision is frequently encountered in geriatric 
population the informed consent form should be written
with bigger fonts and the room should be properly illumi-
nated [2]. Another important aspect regarding informed
consent is the patient’s need to understand the medical
and surgical procedures required for the treatment – the

Figure 5 - CT images in coronal plane-aspect
of chronic rhinosinusitis with polyps 

involving maxillary sinus bilateral, anterior
and posterior ethmoidal cells bilateral
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procedures must be explained with loud and clear voice
and in familiar terms understandable for the patient. In
case of neurological problems or decreased mental 
capacities the informed consent must be signed by family
members.

The medical treatment of acute rhinosinusitis consists of
analgesics, antipyretics, oral or topical decongestants, topical
nasal corticosteroids, oral antihistamines and antibiotics for
the severe forms [12,13]. The use of antibiotics in 
rhinusisitis is controversial; there are authors who claim that
nearly 60% of the acute bacterial forms of rhinosinusitis can
be resolved without antimicrobial treatment and that anti-
biotics are overused [13]. The guidelines recommend: high
dose amoxicillin/clavulanate or respiratory flouroquinolones
for the mild forms of acute bacterial rhinosinusitis. Duration
of antibiotic treatment is another subject of controversy; in
older guidelines (2004) the standard treatment for acute 
bacterial rhinosinusitis was 10-14 days; newer meta-analysis
(2009) suggested that short-term antibiotic treatment (mean
5 days) has the same effectiveness as long-term antibiotic
treatment (mean 10 days) for uncomplicated forms of disease
[12]. Respiratory flouroquinolones (moxifloxacin, levo-
floxacin) can determine disequilibrium in the geriatric popu-
lation and can interact with antiarrhythmics and antyhyper-
tensives. Due to this facts flouroquinolones should be 
prescribed with caution in elderly and the monitoring of
renal, hematological and liver functions is mandatory. 
During oral antibiotic treatment the international 
normalized ratio (INR) should be monitored for patients who
receive warfarin, because the risk of hemorrhage is increased
(oral antibiotics modify the intestinal flora with rapid 
development of Clostridum difficile and secondary alteration
of the production of vitamin K) [1].

The medical treatment of chronic rhinosinusitis has
the same principles as the one for acute rhinosinusitis, but
on longer periods of time. The key point in the manage-
ment of chronic rhinosinusitis, especially with polyps, are
topical nasal corticosteroids. These sprays reduce nasal
mucosal inflammation, improve nasal obstruction, nasal
congestion and posterior rhinoreea and are safe to 
administer in elderly because of the reduced absorption in
systemic blood circulation [1]. For chronic rhinosinusitis
with polyps (Fig. 6) there is no consensus regarding the
management protocol: endoscopic sinus surgery or nasal
and/or systemic steroids [14] and further studies are 
needed in order to create a generally accepted protocol.

In severe, complicated cases of chronic rhinosinusitis
functional endoscopic sinus surgery (FESS) is compulsory.
There are studies showing [15,16,17] that FESS is a safe
method of treatment for the geriatric patiens with rhinosi-
nusitis although incidence of complications is higher in
elderly compered to younger patients. Ramadan H.H. and
VanMetre R. found 21.7% complications rate in geriatric
population compared with 12.8% in younger adults and
showed a higher risk of complications for elderly who 
underwent revision surgery [16]. It was shown that quality of
life improves after FESS in geriatric population [17] and the
postoperative outcome depends on the age of the patient

[18]. The presence of nasal polyps increases the risk of com-
plications during surgery and frequently revision surgery is
needed (Fig. 7, Fig. 8). It is well known that nasal polyposis
tend to recur after surgery; for this reason the follow-up is

Figure 6 - Chronic rhinosinusitis with nasal polyps

Figure 7 - FESS-intraoperative aspect: polyp ablation 
with microdebrider 

Figure 8 - FESS- intraoperative aspect after polyp ablation
with open sinuses and permeable nasal fossa
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very important. The use of nasal corticosteroids in late post-
operative period is recommended and the assessment of
allergy and asthma is mandatory. Except allergy, asthma and
nasal polyposis there are other prognostic factors for success
of FESS in geriatric population: aspirin sensitivity, smoking,
adenotonsillar hypertrophy [18] that have to be resolved in
order to achieve the best surgical outcome.

Interdisciplinary consults 

The management of rhinosinusitis in geriatric patients
is complex and includes close collaboration between 
specialists. 

In case of atopy, allergy and/or asthma the ENT 
specialist has to refer the patient to allergist in order to 
control the aforementioned pathologies and obtain the best
outcome after the medical and/or surgical treatment of the
rhinosinusitis with/without polyps. It is reported in the 
literature [19] that surgical treatment of chronic rhinosi-
nusitis improves the control of asthma in adults.

A geriatric evaluation prior to hospital admission is
recommended in order to have an update of the general
status of the patient, investigate all the comorbidities and
adapt the long term treatment of every disease and estab-
lish the need for further investigations and consults.

When the geriatric patient has neurological problems
(dementia, Alzheimer’s disease, history of stroke) the neuro-
logic examination must be performed and the treatment has
to be revaluated. If surgery is planned the type of anesthesia
used also depends on the neurological status of the patient.
A good control of the risk factors (hyper/hypotension, use of
anticoagulants, untreated arrhythmias) in preoperative 
period may prevent stroke in postoperative period [20]

The cardiologic examination is essential in elderly
patients taking into consideration the high prevalence of
coronary artery disease in geriatric population and the great
risk of death involved [21]. A stable cardiologic status is
essential for low rate cardiovascular complications in the
postoperative period in elderly. The control of heart rate and
blood pressure in the first hours postoperatively is the main
task for the anesthesiologist along with adequate pain 
management. There are data suggesting that β-adrenergic
blockade in perioperative period has positive effects on
hemodynamic stability, recovery from anesthesia and anal-
gesic usage and low effect on hypotension induction [20].

Anesthesiology evaluation prior to surgery is mandatory
for elderly patients. The general status of the patient is 
established by ASA status, the medical history of the patient,
physical examination and preoperative testing results are
obtained by anesthesiologist. A good communication
between the ENT-surgeon and the anesthesiologist is needed
(position of patient’s head, position of intubation probe,
duration of surgical procedure). In the postoperative period
cardiovascular status of the patient and pain management are
the main concerns of the anesthesiologist.

Follow-up

During the first days after endoscopic sinus surgery,

after nasal packages are removed, gentle cotton nasal 
patties with watery or oily nasal solution are applied for bet-
ter cleaning the nasal cavities and promote healing. At
home, patients are advised to use nasal showers with saline
nasal sprays and nasal oily drops for 2-3 weeks. In case of
chronic rhinosinusitis with polyps nasal steroids are 
prescribed in postoperative period for better outcome. 
Follow-up visits are weekly in the first month after surgery
and then monthly during the first 6 month postoperatively.

On discharge the patient’s recommendation are 
written with big fonts and the use of nasal spray must be
thoroughly explained to the patient; charts, diagrams and
schedules can be offered for better following the medical
instructions.

CONCLUSION

The treatment of rhinosinusitis in geriatric population
is challenging and a protocol for the management of this
condition is needed in order to ease the daily practice of
ENT-specialist and obtain better results in improving the
patient’s quality of life. 

When dealing with elderly the comorbities of the
patient play an important part in setting the correct diag-
nosis and treatment of rhinosinusitis because the great 
number of medicines used influence the upper respiratory
tract, the cardiovascular/neurologic and allergic status of the
patient impose the use of certain drugs and contraindicate
other drugs or surgical maneuvers. The medical and surgical
management of rhinosinusitis must be tailored on every
individual taking into consideration all his/her medical 
condition.
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SUMMARY

Introduction: The health effects of energy drinks are the topic
of many current studies. The main active ingredient in energy
drinks is caffeine although various other bioactive substances
are also present. The psychic activity of caffeine is well 
studied revealing that the excessive consumption can cause
negative health effects. There are some new reports stating 
caffeine intoxication from energy drinks, revealing a challenge
for the medical science.
The aim of current study was to investigate the quantity of 
caffeine in different energy drinks, available on Bulgarian 
market, and to underline the importance of control and 
monitoring of caffeine content in different caffeinated drinks.
Materials and Methods: The study covered 17 caffeinated 
products, including coffee, tea, and energy drinks: “Power Horn”,
“Hell”, “Red Bull”, “Pit Bull”, “Monster”, “Pit Energy”,
“Shark”, “f88” and “Rock Star”. The used analytical method was
HPLC.
Results: The caffeine content in the analyzed drinks was in the
interval 245-330 μg/ml, that corresponds to 123-165 mg 
caffeine in 500 ml dose. The data were compared with caffeine
amount in some other popular drinks - coffee, tea and Coca Cola.
The caffeine content per serving increased in the following order:
black/green tea < Coca Cola/Pepsi-Cola < instant coffee <
espresso/cappuccino coffee /energy drink 250ml < coffee brewed
/boiled < filtered/drip coffee < energy drink 500 ml.
Conclusion: One dose of 500 ml energy drink contains more
than the recommended single dose for caffeine consumption
(100 mg). The intake of two serving sizes of ED500ml /day
exceeds the generally accepted value (up to 200-250 mg/day)
for „small/low” consumption of caffeine. The consumption of
more than 3 energy drinks 500 ml/day is considered „very
much”, leads to addiction and is hazardous for human health.
Abbreviations: ED = Energy Drink, HPLC =   High Pressure
Liquid Chromatography, V/V = Volume/Volume
Key words: caffeine, caffeinated beverages, energy drinks, 
recommendation, health

RÉSUMÉ

Boissons énergétiques caféinées - les questions de sécurité

Introduction: Les effets sur la santé des boissons énergétiques
sont l'objet de nombreuses études en cours. Le principal 
ingrédient actif des boissons énergétiques est la caféine, bien que
diverses autres substances bioactives soient également présentes.
L'activité psychique de la caféine est bien étudiée, révélant que la
consommation excessive puisse avoir des effets négatifs sur la
santé. Il y a quelques nouveaux rapports indiquant une intoxi-
cation à la caféine dans les boissons énergétiques, révélant un
défi pour la science médicale. Le but de l'étude actuelle était
d'étudier la quantité de caféine dans les boissons énergétiques
différentes, disponibles sur le marché bulgare, et de souligner
l'importance du contrôle et de la surveillance de la teneur en
caféine dans les boissons contenant de la caféine.
Matériel et méthode: L'étude couvre 17 produits différents,
contenant de la caféine, y compris le café, le thé et les boissons
énergétiques: "Power Horn", "L'Enfer", "Red Bull", "Pit
Bull", "Monster", "Pit énergie", "Shark "," F88 "et" Rock
Star". La méthode d'analyse utilisée était HPLC.
Résultats: La teneur en caféine dans les boissons analysées était
dans l'intervalle de 245 à 330 pg / ml, correspondant à 123 à 165
mg de caféine à la dose de 500 ml. Les données ont été comparées
avec la quantité de caféine dans d'autres boissons populaires -
café, thé et cola. La teneur en caféine par portion augmente dans
l'ordre suivant: le thé noir/vert <Coca Cola / Pepsi-Cola <café
instantané <espresso/cappuccino / boisson énergétique 250 ml
<café infusé / bouillies <filtrés / café filtre <boisson énergé-
tique de 500 ml.
Conclusion: Une dose de 500 ml boisson énergétique contient
plus que la dose unique recommandée pour la consommation de
caféine (100 mg). L'apport de deux portions de ED500ml / jour
dépasse la valeur généralement acceptée (jusqu'à 200-250 mg /
jour) pour "faible petit / «consommation de caféine. La consom-
mation de plus de 3 boissons énergétiques 500 ml /par jour est
considérée comme «beaucoup», conduit à la dépendance et est
nocive pour la santé humaine.
Mots clefs: caféine, boissons, caféinées, boissons énergétiques,
recommandation, santé

Correspondence address: Prof. Fanny Ribarova
Medical College “Jordanka Filaretova“,  Medical University – Sofia
3, Jordanka Filaretova str 1606 Sofia, Bulgaria e-mail : fanny.r@mail.bg



Archives of the Balkan Medical Union March 2015, 35

INTRODUCTION

TT
he rapid growth of production and respectively
consumption of energy drinks started with the
introduction of Red Bull in 1987 in Austria.

The current energy drink market is a multibillion dollar
industry, and covers hundreds of different brands (1). The
main brands on Bulgarian market are Red Bull, Power Horn,
Monster, Rock Star, and many others. The combination of
aggressive marketing and absence of regulatory oversight is a
challenge to the control of food safety. The regulation of
energy drinks labeling differs across countries. Some of them
restrict the sale of energy products to pharmacies, other
require indication on the label “should not be mixed with
alcohol”, France and Denmark prohibited the sale of Red
Bull, EU recommendations are to include in the label of
energy drinks “high caffeine content”, and so on (2). 

Energy drinks are products with bioactive ingredients,
having the property to increase the energy level and vivacity.
The main active ingredient in energy drinks is caffeine
although various other bioactive substances are also present.
Most of them contain natural products such as taurine,
guarana, ginseng, and different tea extracts. The known and
unknown bioactivity of many ingredients, raises the concern
for potentially adverse effects.

Caffeine is consumed by people of all ages, and excessive
intake can cause negative health consequences. The 
International Classification of Diseases of the World Health
Organization classified the adverse effect of caffeine intoxi-
cation. Average daily caffeine intake in European countries is
between 280 and 490mg, with highest value in Scandinavian
countries (3). The caffeine intoxication results in vomiting,
tachycardia, cardiac arrhythmias, seizures and death. The
chronic intake of high-dose caffeine may raise blood pressure,
disrupt sleep, cause physiologic dependence, exacerbate 
psychiatric disease and other pathophysiological conditions
(4).

Caffeine is the most commonly used psychoactive sub-
stance in the world, and is permanently under discussion,
concerning its positive or negative impact on health. The 
literature data indicate that moderate coffee intake (3-4
cups/daily) has protective effects against type 2 diabetes,
Parkinson’s disease and reduces the risk of stroke and cancer
(5, 6). The psychic activity of caffeine is well studied 
revealing that the excessive consumption can cause negative
health effects (4, 7, 8, 9,11).

There are some new reports stating caffeine intoxication
from energy drinks, revealing a challenge for the medical 
science. Many studies made recommendations for precise
control and monitoring of the caffeine content in foods, 
beverages, and energy drinks (10, 11).

The aim of current study was to investigate the quantity
of caffeine in different energy drinks, available on the 
Bulgarian market, and to underline the importance of 
control and monitoring  of caffeine content in different 
caffeinated drinks.

MATERIALS AND METHODS

The study covered 17 caffeinated products, including 
coffee, tea and different energy drinks: “Power Horn”,
“Hell”, “Red Bull”, “Pit Bull”, “Monster”, “Pit Energy”,
“Shark”, “f88” and “Rock Star”. Randomized market 
sampling was applied. The sampling plan corresponded to
the current scientific recommendation –minimum three 
different samples from each product to be analyzed.

Caffeine was analyzed using chromatographic system
Perkin Elmer Series 4, Rheodyne  7125-075 injector, column
oven, Perkin Elmer LC 75, Spectrophotometric detector.
Reversed-phase separation was carried out at 40º C. The 
elution was performed using mobile phase of acetonitrile:
sodium acetate 10:90% (V/V). The caffeine was detected at
273 nm and identified according to its retention time. 
Quantification was performed using the ratio of peak height
of standard and those of the analyzed sample.

The parameters of the method are: limit of detection –
5ng; linearity 0.05 – 5 μg; the recoveries of standard 
compound added to samples were 98-100%; the repeatability
– 2.5%.

RESULTS AND DISCUSSION

The results for caffeine content of analyzed caffeinated
drinks as mean values of triplicate sample analyses are 
presented in Table 1. The data can be used by assessment of
both – positive and negative health effects of caffeine. They
also can characterize the good technological practice in the
manufacture of these products, and can be used for safety
monitoring.

Caffeine has behavioral stimulant actions including
increased attention, increased long-term exercise endurance,
and performance enhancement. The biochemical mecha-
nisms by which caffeine can act are different, for example,
through increasing the levels of neurotransmitters, through
blocking the adenosine receptors, and through action on the
free amino acid pool in the cerebral cortex focusing taurine.
The wake-promoting effects of caffeine are mediated by
antagonistic interaction with adenosine A1 and A2a recep-
tors (12). It is well known that adenosine is a potent sleep
promoter and that the receptor A2a , but not A1 mediates
the  arousing effect of caffeine. According to some studies
the genetic variation in the adenosine A2a receptor gene
(ADORA2a) may contribute to individual caffeine effects
on sleep (13, 14, 15, 16, 17).  That’s why the sleep caffeine
effect varies from person to person.

The adverse effects of caffeine are in the focus of many
current studies, because of safety concerns. Some of the
known negative effects are: increased blood pressure;
increased insomnia and sleep latency; reduced control of
fine motor movements and others. Many researchers have
conducted an extensive analysis defining safety and toxic
doses of caffeine (7, 10, 11).

The caffeine content in the analyzed drinks was in the
interval 245-330 μg/ml, that corresponded to 123-165 mg
caffeine in 500 ml dose. The data were compared with 
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caffeine amount in some other popular drinks - coffee, tea
and Coca Cola. The caffeine content per serving
increased in the following order: black/green tea < Coca
Cola/Pepsi-Cola < instant coffee < espresso/cappuccino
coffee /energy drink 250ml < coffee brewed/boiled < 
filtered/drip coffee < energy drink 500 ml. The results
were in agreement with the recommended safety intakes,
but not in exact conformity with the data on the label.
For example the lack of adequate labeling as absence of
caffeine amounts may completely disable the consumers
to make their self safety intake control.

It is important to underline that the consumption of 
caffeine content in coffee and tea varies greatly in 
accordance to the method of preparing, whereas the caffeine
content in many brands of caffeinated energy drinks can
vary much more. That’s way it should be considered in the

daily caffeine intake assessment. It has been reported that
the consumption of energy drinks in combination with 
alcohol may increase the risk for caffeine overdose and 
toxicity (8). It is very dangerous in young people and may
have dramatically higher rates of serious alcohol-related 
consequences. All those facts determine the requirements of
safety control on the caffeinated energy drinks.

Table 2 shows the safety levels of caffeine consumption,
limits, and physiological impact on the body. The compari-
son of the energy drinks composition, their quantity intakes
with the recommended safety levels of consumption may
minimize the adverse effects and health risks.

CONCLUSION

The analysis of current scientific data and our control

Table 1 - Caffeine content in different drinks, available on Bulgarian market (HPLC analysis)

Type and Name of Drink Average Caffeine Serving Size (ml) and caffeine content 
Content (Cav.; n=3), mg/100 ml listed on label

Energy Drink(ED) ”Power Horn” Cav.=33,0 250 ml, 32mg/100 ml
ED  „Hell” Cav.=31,0 250 ml, 32 mg/100 ml 
ED „Red Bull” Cav.=30,1 250 ml, 0.03%
ED “Pit Bull” Cav.=32,7 250 ml, 32mg/100 ml
ED „Monster” Cav.=31,1 500 ml, 0.03%
ED „PIT Energy” Cav.=24,5 250 ml, 25mg/100 ml
ED “ Shark” Cav.=32,2 250 ml, 0.03%
ED “f 88” Cav.=32,0 250 ml, 32mg/100ml
ED „ Rock Star” Cav.=30,9 500 ml, 32 mg/100 ml,
Pepsi - Cola, dietetic Cav.=9,3 500 ml, not listed
Coca - Cola, classic Cav.=10,4 500 ml, not listed
Coffee „Espresso”, vending machine Cav.=155,7 60 ml, not listed
Coffee „Cappuccino”, vending machine Cav.=29,2 200 ml, not listed
Coffee „Instant” Cav.=24,0 250 ml, not listed
Coffee ”Boiled” Cav.=41,2 250 ml, not listed
Tea “Black”, 3 min. extraction Cav.=12,9 250 ml, not listed
Tea „Lipton” Cav.=20,2 250 ml, not listed

Level of Consumption Caffeine Intake Number of Serving size/day Possible Caffeine Impact

A single dose, which about 100 mg One energy drink 250 ml There is no negative impact
is considered a safe one or bottle of Coca-Cola or 

cup of coffee
Moderate consumption up to 250 mg/day 2 cups of coffee or 2 Increased brain activity, 

ED/250ml or 2-3 bottles   removes fatigue, slows down
(500 ml) of Coca-Cola sleep, energizing effect 

Increased consumption 300 – 400  mg/day 3 cups of coffee or 2 Nervousness, insomnia, 
ED/500ml agitation, irritability

High consumption 400 - 700 mg/day 4-6 cups of coffee or 3 Addictive, arrhythmia,
ED/500ml tremor, increased blood 

pressure, depression, caffeinism
Lethal dose 8 - 10 g Single serving,  Death

pure caffeine powder

Table 2 - Summary data about the level of consumption, limits for safe intake and caffeine impact on the body
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analytical results from the caffeine determination in 
different caffeinated beverages, and energy drinks show the
requirement of strong monitoring control of caffeine 
content from safety issue. One dose of 500 ml energy drink
contains more than the recommended single dose for 
caffeine consumption (100 mg). The intake of two serving
sizes of ED500ml /day exceeds the generally accepted value
(up to 200-250 mg/day) for „small/low” consumption of 
caffeine. The consumption of more than 3 energy drinks
500 ml/day is considered „very much”, leads to addiction
and is adverse for human health.

The consumers need to be aware of the consequences of
caffeine beverages and energy drinks consumption with
focus on the adolescents and young adults. In this aspect,
the organization and realization of appropriate consumers’
education should be recommended.
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INTRODUCTION

HH
istopathologic examination is obligatory for
the diagnosis of dermatological affections
with clinical atypical or difficult to interpret

manifestations.
Typically, the minimum time for processing biological

samples for histo-pathological diagnosis is at least 7 to 10
days. Respecting known stages of preparation, but drastically
shortening the time of biopsy sample holding in fixing baths,
dehydration baths, clarification and parafining, I managed to
short the time to approx. 40 minutes. This is possible because
of the small size of the bioptic material of about 1 mm cube. 

MATERIAL AND METHODS

An algorithm of working steps was elaborated, inspired
by the technique used in histology and histo-pathology 
laboratories of the Military Emergency Hospital Constanåa
[1], Faculty of Medicine Constanåa [2, 3, 5, 6], and  Faculty
of Medicine Târgu Mureæ [4].

Own technical information are written slanted, bold
and underlined. 

The patient filled in a medical form, including written
consent, in accordance with curent medical ethics [7].
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SUMMARY

The paper aims to demonstrate that by decreasing the amount of
skin biopsy specimens, one can improve the histological slide
preparation technique for the purposes of shoratening the 
working time to approx. 40 minutes. Images of histological slides
preparation steps are exposed, as they were developed in the steps
referred to explications. From analysis of positive aspects 
compared to the negative aspects, concerning implementation of
this type of technique, it is clearly demonstrated that the practice
application is beneficial to medical act. It is recognized that the
technique described can be further improved.
Key words: skin, biopsy, histological, technique

RÉSUMÉ

Contributions à l’amélioration de l'art de l’échantillonnage et
la préparation des biopsies cutanées 

Ce document a pour but de démontrer que par la diminution de
la quantité des échantillons de biopsies de la peau, on peut
améliorer la technique de préparation des lames histologiques
pour l'application de la réduction du temps de travail à env. 40
minutes. Les images exposées des étapes de préparation des lames
histologiques ont été développées que dans les circonstances qui
visent les explications. L'analyse a comparé le positif et le négatif,
sur la mise en œuvre de ce type de technique, il est clairement
démontré que l'application de la pratique médicale est bénéfique.
Il est reconnu que la technique décrite peut être encore améliorée.
Mots clefs: peau, biopsie, histologique, technique
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Preparation techniques of histology slides 
(common and quick) 

Prelevation of the biopsy (1 cm³ minimum, respectively
1mm³) 

Cover Sheet: Name, sex, age, personal identification
number, dg., date. 

- FIXATION - room temp. formalin 37% one part to
4 parts of water. Fixation time = 24-72 hours. - At
40 ° C with 37% formalin, 1 part to 3 parts of water
with stirring. Fixation time = 5 minutes. 

- DEHYDRATION: ethyl alcohol 70 ° - 1-2 hours
.....at 40 ° C, with stirring, for 1 minutes. 

- PARTS ORIENTATION 
ethyl alcohol 80 ° - 1 hour ..........at 40 ° C, with
stirring, for 1 minutes. 
ethyl alcohol 90 ° - 1 hour ……..at 40 ° C, with
stirring, for 1 minutes. 
ethyl alcohol 96 ° - 1 hour ..........at 40 ° C, with
stirring, for 1 minutes. 
ethyl alcohol 100 ° - 1 hour ........at 40 ° C, with
stirring, for 3 minutes. 
ethyl alcohol 100 ° - 1 hour 
ethyl alcohol 100 ° - 1 hour 

- CLARIFICATION: ... .toluene (xylene) ..... 1 hour
at 40 ° C, with stirring, for 3 minutes. 

toluene (xylene) ..…1 hour 
toluene (xylene) .… 1 hour 
4 (2)   NELU-DORU POPESCU

- PARAFINING ........Paraffin 56-58 ° C …. 1.30
hours, ……..stirred for 5 minutes. 
Paraffin 56-58 ° C …. 2.50 hours 

- SLICING ……………………………………to 5μ
- SCOPE SECTIONS ON GLASS SLIDES

Mayer albumen: egg albumen + anhydrous 
glycerol 1/1+ 1 thymol crystal. 
The blades are coated with albumen Mayer. 
Slides placed on the plate at 52 ° C oiled side
up. 
Spot 1 ml distilled water slide ................. 0,5 ml
Place the sectioned tape. 
Drain the water. 
Thermostatic  1 hour at 52ºC ................ for 1
minutes   

- STAINING …………………………………. pipetting
and blotting absorption 

- DEWAXING ............ toluene (xylene) 5 min ...
52ºC for 1 minutes

toluene (xylene) 5 min 
toluene (xylene) 5 min 

- DEHYDRATION.. ethyl alcohol 100 ° for 5 minutes
.. at 52ºC for 15-20 seconds
ethyl alcohol 100 ° for 5 minutes 
ethyl alcohol.. 96 ° for 5 minutes.. at 52ºC for 15-

20 seconds 
ethyl alcohol.. 96 ° for 5 minutes                                    
ethyl alcohol.. 90 ° ……………..at 52ºC for 15-20

seconds 

ethyl alcohol.. 80 ° ……………..at 52ºC for 15-20
seconds

ethyl alcohol.. 70 ° ……………..at 52ºC for 15-20
seconds

- WASH .………. tap water for 5 minutes ............ at
52ºC for 1 minutes 

tap water for 5 minutes
- STAINING …. Hemalaun 5-10 min .....................

at 52ºC for 30 seconds
- WASH ............ tap water for 10 min ………………

at 52ºC for 1 minutes                                            
- STAINING …. Eosin .......2-5 min …………………..

at 52ºC for 20 seconds 
- WASH ............ tap water ....................................

at 52ºC for 1 minutes 
- DEHYDRATION … ethyl alcohol 70 ° ……….....

at 52ºC for 15-20 seconds 
ethyl alcohol 80 ° ……………...at 52ºC for 15-20
seconds 
ethyl alcohol 90 °..……………..at 52ºC for 15-20
seconds 
ethyl alcohol 96 ° for 5 min……at 52ºC for 15-
20 seconds 
ethyl alcohol 100°for 5 min…...at 52ºC for 15-
20 seconds 
ethyl alcohol 100°for 5 min. 

- CLARIFICATION ................. ..toluene (xylene) 5
min .............….at 52ºC for 1.5 minutes 

toluene (xylene) 5 min 
TOTAL: approx. 17 hours…………….TOTAL:
approx. 40 minutes. 

- MOUNTING BETWEEN THE BLADE AND
MIDSOLE WITH ENTELAN (SYNTHETIC
RESIN), AS REPLACEMENT OF CANADA
BALSAM 

MATERIALS REQUIRED

The materials used are: graduated test tubes, pipettes and
alcohol measuring instrument for preparation of various 
concentrations of alcohol, stand for test tubes, electronic
thermometer, 1.2 diameter syringe needles, magnifiers,  arti-
sanal crafted microtome, heater container with thermostat,
glass containers for solvents, blotting paper (Fig. 1). 

Skin biopsy may be performed with two needles type 18
G 1 ½, with a thickness of 1.2 mm, a diameter of 1.2 mm,
and a length of 40 mm. By puncturing the skin at an angle
of 45° and close to the two bevels, there is a millimeter cube
tissue section with minimal bleeding (Fig. 2).

The remaining wound increases its diameter approxi-
mately 40-50% (Fig. 3).

After sampling, the sample retracts approximately 40-
50% (Fig. 4).

In order to be manipulated, skin fragment is perforated
in hypodermic portion with an atraumatic surgical needle
No.6 (Fig. 5).

The immobilized sample in the needle is inserted for 
"fixing" in a test tube with 10% formalin, and then 
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maintained at 40 ° C for 5 minutes or kept at room tempera-
ture for a few hours until the next steps continue (Fig. 6). 

The initial dehydration is performed by successive
bathing stirring for 1 minute in test tubes with increasing
alcohol concentrations: 70 °, 80 °, 90 °, 96º and for 3

Figure 1 - The materials used Figure 2 - Skin biopsy 

Figure 3 - The remaining wound Figure 4 -  The sample

Figure 5 - The skin fragment  with  surgical needle  Figure 6- Fixation - with formalin
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minutes alcohol 100 ° (absolute ethanol) (Fig. 7). 
The following clarification in toluene for 3 minutes

with stirring at 40 ° C (Fig. 8).
Maintaining the sample for 5 minutes in a test tube

with liquid wax at 58ºC-57,5ºC temperature (Fig. 9).
Biopsy sample is deposited on a glass slide maintained

at the same temperature (Fig. 10).
The sample needle is detached (Fig. 11).
To create a direct paraffin small block on a glass slide, the

sample is placed on the mat portion, oriented with the skin
perpendicular to the slide surface and then coated with a
wax shell, which is kept at the same temperature a few 
seconds to complete enclosing (Fig. 12).

Then insert the blade into the slot with the same size
and shape of the crafted microtome holder (Fig. 13). 

Paraffin small block is sectioned with the microtome
blade held at an angle of approximately 45 °. Even though
the wax grip of the mat glass portion provides an increased
resistance of piece fixation, to facilitate severing, print 
forward movement along with light laterality movements. 

5μ thick sections is provided by a number of 12 gauges
made of tracing paper (which have this thickness), cut

Figure 7 - The initial dehydration Figure 8 - The clarification in toluene

Figure 9 - Maintaining the sample in a test tube with liquid wax Figure 10 - Biopsy sample on a glass slide with the  surgical
needle

Figure 11 - Biopsy sample
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into rectangles with 7/10 cm size. Inner gauges are cut
square the same size as the width of the glass slide 
(Fig. 14). 

A slide glass is prepared by lubrication with Mayer
albumin and maintained at 52ºC throughout the staining.
After dropping 0.5 ml of distilled water, resulted section
are placed. Absorb water with blotting paper, and after
two minutes it continues on the same slide staining stages:

- Dewaxing 0.5 ml of toluene for 1 minute 
- Moisture with 0.5 ml of ethyl alcohol in decreasing

concentrations: 100 °, 96º, 90 °, 80 °, 70 °, and
then 1 ml of tap water for 15-20 seconds each time,
the liquid is absorbed by the blotting paper. 

- Hemalaun staining for 30 seconds. 
- Wash with 1 ml tap water for 1 minute. 
- Eosin staining 15 seconds. 
- Wash with 1 ml tap water for 1 minute. 
- Dehydration with 0.5 ml of ethyl alcohol with

increasing concentrations: 70 °, 80 °, 90 °, 96º,
100 °, for 15-20 seconds each. 

- Clarification 1ml toluene for 1.5 minutes. 
Mounting between slide and lamella with ENTELAN 

RESULTS

The results can be seen in the figure 15 where it can be
seen the final aspect of the blade with two skin biopsy sec-
tions; in the figure 16 where it can be seen the appearance
of blotting paper after successive absorption of fluids from
the blade. 

In the Fig. 17, 18 and 19, it can be seen Microscopic
aspects of the two prepared sections,  photographed directly
through the eyepiece, using a 40 X objective.

DISCUSSION

Manual technic is valuable if the positive aspects are
compared to negative aspects thus: 

Negative aspects:  - In the working time can be
processed one histological sample. 

Figure 12 – Formation of the paraffin block          Figure 13 - Paraffin block    

Figure 14 - Sectioning paraffin block Figure 15 -The final aspect of the blade with two skin biopsy
sections
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- Risk of no eloquent sample prelevation for investi-
gated lesion. 

- Consideration should be given great attention and
skill to both sampling and the processing the risk of
leakage of small sample size, particularly in the 
cutting of the paraffin small block, and staining on
the blade. 

- From a sample can be made few sections, and you
cannot keep the outstanding block for possible
reanalysis. 

- The cost of investigation may be greater than that
of the standard. 

Positive aspects: - ice extemporaneous histological
examination can be replaced with an examination of bio-
logical product hematoxylin-eosin stained. 

- Biopsy of a skin lesion reduces the risk of possible
tumor cell dissemination during short time (40 
minutes) to the histo-pathologically diagnosis. 

- There may be a rapid therapeutic decision to the

amplitude of a surgery decisions. 
- The risk of developing infectious or aesthetic 

complications is minimal, because of the very small
size sample taken. 

- Sampling does not require local anesthesia, reduc-
ing the risk of allergic reactions to anesthesia. 

- Due to reduced discomfort felt by the patient, more
evidence biopsy may be performed from various
injuries and eventually to follow  the development
of diseases in time. 

- Investment cost for such a laboratory is much small-
er than standard laboratory.

- All materials are easily transportable in a simple bag
or briefcase. 

This study presents principles and an alternative tech-
nique of harvesting and processing of skin biopsy specimens,
this technique can be improved by addressing other ways of
severing skin, other materials as gauges, thermostats and
other bathing times.   

Figure 16 - Appearance of blotting paper after successive
absorption of fluids from the blade.

Figure 17 - Microscopic aspects of the two prepared sections

Figure 18 - Microscopic aspects of the two prepared sections Figure 19 - Microscopic aspects of the two prepared sections
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INTRODUCTION

TT
he significant and continuously growing global
and national incidence rate of colorectal cancer
is a challenge to the medical science and health

care. This specificity in the incidence pattern shows an
increase of the number of cases after the age of 40 with
substantial elevation after the age of 50. The rate is almost
5 times higher among individuals aged 60 – 79years (1).
With the longer life expectancy and respectively more
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SUMMARY

Introduction: The continuously increasing global enhancement
of the colorectal carcinoma prevalence during the recent years is
a great challenge to medical science. The uneven geographic
prevalence among the populations is a prerequisite for identifica-
tion of specifics in the action and interaction of various risk 
factors initiating the disease.
The aim of this study is to present a compiled analysis of 
current evidence with high information density revealing great
differences in the geographic prevalence of colorectal cancer.
Results and discussion: The paper presents an analysis of current
scientific evidence on the global epidemiology of colorectal 
cancer. The results of the analysis are listed in two groups: data
on disease prevalence in Europe and interesting evidence on its
prevalence in Africa and America. The emphasis is on the 
difference in the prevalence among native dark colored residents
of West Africa and among their representative – immigrants in
America. The role of the genetic and dietary factor in those 
differences is discussed.
Conclusion: The outlined differences in colorectal cancer
prevalence have a special importance in suggesting further 
scientific research to detailed investigation of the individual
risk factors as well as to identification of new risk factors and,
what is most important – to establishing the balance and inter-
actions between them.
Key words: colorectal cancer, incidence, prevalence, risk

RÉSUMÉ

Aspects intéressants liés à l’épidémiologie du cancer colorectal

Introduction: L’augmentation constante de la diffusion du cancer
colorectal à l'échelle mondiale et à l'escalade de plus en plus ces
dernières années, est maintenant un défi majeur pour la science
médicale. La répartition géographique inégale de la maladie parmi
la population est un préalable à la recherche de spécificité dans
l'action et l'interaction des divers facteurs de risque initiateurs de
la maladie. Le but de cette étude est de fournir l'analyse sommaire
des données scientifiques contemporaines avec une haute densité
d’informations, démontrant d'énormes différences dans la réparti-
tion géographique du cancer colorectal.
Résultats et discussion: Il a été présenté une analyse de l'informa-
tion scientifique moderne sur l'épidémiologie du cancer colorectal
à l'échelle mondiale. Les résultats sont présentés en deux groupes:
les données de la propagation de la maladie en Europe et la 
diffusion de données intéressantes en Afrique et en Amérique.
L'accent est posé sur la diversité dans la distribution de la maladie
parmi la population noire locale en Afrique de l'Ouest et leurs
représentants, immigrés, en Amérique. Il est discuté le rôle du 
facteur génétique et celui du facteur - nutrition de cette différence.
Conclusion: Ces différences dans la diffusion du cancer 
colorectal ont une certaine importance pour orienter les
recherches futures pour une étude en détails comme des 
facteurs de risque individuels, ainsi qu’à la recherche de nou-
veaux facteurs de risque, et le plus important pour établir
l'équilibre et l'interaction entre eux
Mots-clés: cancer colorectal, l'incidence, la diffusion, risque
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numerous populations of old and elderly people, multifold
increase of the cases with colorectal carcinoma could be
expected, that demands a precise analysis of the current
status and management of the issue in its all dimensions.

Numerous studies on the disease prevalence, mortality
and risk factors have been conducted (2,3,4,5,6). Among
the most important risk factors are: age (50+), colon
polyps, family colorectal cancer history, genetic modifica-
tions, personal cancer disease history, ulcerative colitis or
Crohn’s disease, nutrition and lifestyle (7, 8,9,10,11,12).

A number of epidemiological studies have shown that
every 7 seconds someone passed the 50-year age border
(major risk factor); every 3.5 minutes someone had been
diagnosed with colon cancer; every 9 minutes someone died
because of this cancer disease; every 5 seconds someone
could not be protected against the initiation of cancer
pathology (2).

Among the cancer diseases at global level, the most
frequent estimate is that colorectal carcinoma is already
ranked second both in terms of prevalence and mortality
rate following breast cancer. 

According to Ahnen J. et al (13), the diagnostic rate of
colorectal carcinoma is ranked third among men and second
among women. The global cancer diseases statistics cited in
the publications of Jemal A. et al (5), revealed more than 1.2
millions of new cases and 608700 lethal exits in 2008. The
prevalence rate is significantly higher for men than for
women as confirmed by a number of epidemiological studies
all over the world (10,11). The analysis of the global preva-
lence rate of this cancer disease varies almost ten-fold. The
highest rate is found in Australia and New Zealand, Europe
and North America, and the lowest rate is revealed in Africa
and Southern and Central Asia (5). This significant fluctua-
tion in the data has its specificity and is really a challenge,
searching for its scientific explanation.

The aim of this study is to present a compiled analysis
of current evidence with high information density 
revealing great differences in the geographic prevalence of
colorectal cancer.

RESULTS AND DISCUSSION

The variety of data and information about the preva-
lence of colorectal carcinoma substantiates their distribution
in two main groups with a view to achieving a greater extent
of clarification. The first group covers information about
European population, including Bulgarian data. The second
group presents relevant data about Africa and America, and
very scarce information about Asian countries.

Data from epidemiological studies in Europe

A research team from four European countries (France,
Italy, the Netherlands, and Ireland) present evidence on
prevalence and mortality rate in 2012 concerning 25 
different cancer diseases and 40 European countries, based
on published information and records from national 
registries (6). The data referring to colorectal carcinoma
show significant variation between the individual 

countries. The higher levels, though, among men as 
compared to those among women are preserved. The
highest prevalence rate of colorectal carcinoma in men is
found for Slovakia (92 per 100 000), followed by Hungary
(87) and Czech Republic (81). Albania  and Greece 
exhibit the lowest rates. The difference of the prevalence
rate among the genders is particularly great in Slovakia –
92 to 14 respectively for men and women. The authors
report a similar difference for Hungary – respectively 87
for men and 15 for women. The smallest difference is
found in Albanian data - 13 vs. 11, followed by Greece –
25 vs. 17. The Bulgarian data for 2012 are respectively 59
and 36, that are much closer to the numbers of the 
Northern countries than to those of the Balkan countries.
Based on the analysis the authors establish higher preva-
lence rate among men in Central European countries.
The Northern countries like Denmark, the Netherlands
and Norway are characterized by the fact that the rate
among women is also relatively high though the preva-
lence rate among men is preserved, but the difference is
significantly lower in comparison to that listed for 
Slovakia and Hungary. In addition to this information are
the data from different epidemiological surveys conducted
in Europe (14,15, 16).

The difference between the prevalence rate data of the
individual European countries that can be more than 5
times higher, and the low numbers of the Balkan countries
is an interesting fact. Those differences should be more 
comprehensively analyzed. It is clear that the lifestyle and
particularly the diet are at the basis of those differences but,
according to us, the methodology of collecting those data
should also be assessed. For example, it is known that the
Mediterranean diet has a strong preventive potential; then
why is there such a great difference in the data presented by
Greece, Italy and Spain? This fact requires its scientific 
substantiation.

Data from epidemiological studies in Africa and
America

A very interesting analysis presented by David Irabor
(17) on the prevalence of colorectal carcinoma in Western
Africa reports the lowest morbidity rate among the popula-
tion of Nigeria – the most numerous population in this part
of Africa, reaching up to 155 millions of people (18). Those
data support the numerous studies conducted in the past
century, that have confirmed the significantly lower 
colorectal carcinoma prevalence rate among the native
inhabitants of West African countries compared to the 
representatives of the Caucasian or European race (19, 20,
21). The current prevalence of this cancer disease in 
different Nigeria regions shows different numbers, varying
between 6 and 25 (22, 23, 24). The current rate for Nigeria
is, as an average, 3.4 cases per 100 000 compared to 35.8
cases per 100 000 per year in the State of Connecticut, USA
(17, 25). The data cited above suggest a higher prevalence
rate in regions with greater industrialization extent 
confirmed also by studies conducted in South Africa, that
evidence also race dependence, namely higher prevalence
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rate among the European race (17,26). A challenge for 
scientific discussion are also the results from epidemiological
studies on migrating population. Thus, for example, the
prevalence of colorectal carcinoma in native Africans in
West Africa is significantly lower than that among the
Afro-American population in the USA. Unidirectional
data, though concerning other populations, that have
changed their geographic residence, respectively their
lifestyle, question the role of genetic predisposition to this
disease.

The search for explanation of the established differences
in the epidemiological studies is focused on the main risk
factors, including: adenomatous polyps, nutrition, consump-
tion of condiments and phytonutrients, lactose intolerance
/malabsorption, physical activity and sun radiation – 
vitamin D.

The mentioned geographic differences could be
explained by different environmental effects, the specificity
of the diet and lifestyle. The comparative assessment of 
colorectal carcinoma prevalence in groups with high and
low socioeconomic status shows a 30% higher risk for 
people with low financial status. The studies among the
USA population show that both prevalence and mortality
have been reducing, though very slowly and with a small
degree, but constantly in the past few years. Annually some
136 830 new cases with colorectal cancer are diagnosed, 96
830 of which – of the colon and the others – of the rectum.
It has been found that every year 50 310 American citizens
die of colorectal carcinoma (27). This enhanced growth of
the morbidity rate is a cause to look for different specific risk 
factors and to make attempts to clarify their combined effect
and mechanisms for initiation and development of the 
disease.

Globally, the prevalence of cancer diseases is 
characterized by clearly expressed irregularity. Current 
epidemiological data of the WHO show that the citizens of
Eastern Europe are most vulnerable, with 300 to 400 cases
per 100 000 population. The Western industrialized 
countries together with North America rank second with
about 260 cases per 100 000 population. The picture in the
Asian countries (India, China, Thailand) is absolutely 
different, with a rate of 100 per 100 000 population. The 
difference is expressed not only in the total numbers of 
cancer morbidity and mortality rate but also in the levels of
those indicators, characterizing the particular cancer 
diseases. With the exception of lung cancer, the prevalence
of which is mainly associated with tobacco smoking, the 
prevailing cancer types in industrialized European countries
and the USA differ from the prevailing ones in the Asian
countries. The first places are occupied by breast cancer 
followed by colon cancer. While the statistics of the 
European developed countries show 50 persons with colon
cancer per 100 000 population, in India only 4 Indians per
100 000 suffer from that disease (28). A comparatively low
rate is observed in Asian countries although incidence rates
are now increasing in countries that were previously 
considered of low incidence. It seems that ethnicity in this
region has an important etiological role in colorectal 

carcinoma in Asia (29).  
The importance of the nutrition culture which is very

different for Eastern and Western countries has to be 
underlined and not  neglected. There are numerous ques-
tions that are outlined on the basis of established differences
in colorectal carcinoma prevalence.

CONCLUSION

The analysis of the scientific evidence related to geo-
graphic differences in the prevalence of colorectal carcinoma
shows a clear relationship with the population lifestyle 
and nutrition culture. Further research is necessary, imple-
menting unified and standardized approaches to analysis and
assessment, clearly outlining the biomedical, social and 
cultural components of the issue. It is recommendable that
the further studies examine the interaction and balance of
the activities between the various risk factors at individual
level.
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INTRODUCTION

TT
o establish, on the basis of both paraclinical
noninvasive and invasive explorations, the
causes of the rhythm and conduction 

disorders, in order to orient the therapeutic approach and
evaluate the prognosis. 

MATERIALS AND METHODS

A number of 115 cases were analyzed retrospectively,
from the patients registered at the Medical and Cardiology
Clinic of “Sf. Ioan” Hospital in the period between years
2006-2013, with ages ranging from 35 to 93 years old.

As methods of noninvasive paraclinical exploration we
used surface ECG records and 24 h ECG Holter monitoring,
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SUMMARY

To establish, on the basis of both paraclinical noninvasive and
invasive explorations, the causes of the rhythm and conduction
disorders, in order to orient the therapeutic approach and 
evaluate the prognosis. A number of 115 cases were analyzed
retrospectively, from the patients registered at the Medical and
Cardiology Clinic of “Sf. Ioan” Hospital in the period between
years 2006-2013, with ages ranging from 35 to 93 years old.
Our study shows that there are multiple situations that can
lead to rhythm and conduction disorders, justifying the non-
invasive and invasive methods of investigations. All complica-
tions recorded in our study can be considered as having a low
percentage, taking into consideration the age and status of the
cases involved.
Key words: syncope, sinus node disease, ECG Holter, electro-
physiology

RÉSUMÉ

L'importance de la diversité des méthodes d'investigation 
des troubles de rythme et de conduction en vue d’optimiser
l'approche thérapeutique

Le but de cette étude est d’établir, à base des explorations invasives
et non invasives paracliniques, les causes des troubles de rythme
et de conduction afin d'orienter l'approche thérapeutique et 
d’évaluer le pronostic. Un nombre de 115 cas ont été analysés
rétrospectivement, à partir des patients enregistrés dans la 
Clinique Médical de Cardiologie de l’Hôpital “Sf. Ioan”, dans la
période 2006-2013, âges de 35 et 93 ans. Notre étude montre
qu'il y a une multitude de situations qui puissent conduire aux
troubles de rythme et de conduction, fait qui justifiet les méthodes
non invasives et invasives. Toutes les complications enregistrées
dans notre étude peuvent être considérées avoir un pourcentage
réduit, prenant en considération l'âge et le statut des cas impliqués.
Mots clés: syncope, maladie du nœud sinusal, ECG Holter, électro-
physiologie
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and as invasive method we used the electrophysiological
studies.

RESULTS

1. The structure of the sample group, classified 
according to age (Table 1).

2. The structure of the sample group, classified 
according to sex (Table 2).

The symptoms presented by the patients could be 
classified in 3 groups (Table 3).

3. Surface ECG revealed:

In the group A – atrial fibrillation with rapid ventricular
rate – 9 cases (18.36%), second degree 2/1 atrioventricular
block - 10 cases (20.40%), alternant sinoatrial block with
atrial fibrillation – 13 cases (26.53%), atrial fibrillation with
slow ventricular rate – 17 cases (34.69%).

In the group B – sinus bradycardia with sinus pauses
>2.5 s – 8 cases (26.66%), second degree 2/1 atrioven-
tricular block - 10 cases (33.33%), high grade and third
degree atrioventricular block – 12 cases (40%).

In group C – severe sinus bradycardia with AV < 45
beats/min – 12 cases (33.33%), total AV block – 17 cases
(45.22%), normal sinus rhythm – 7 cases (19.44%).

4. 24 hours Holter monitoring revealed:

In the group A – bradycardia syndrome, tachycardia –
22 cases (44.89%), second degree AV bock 2/1 – 10 cases
(20.40%), atrial fibrillation with slow ventricular rate – 17
cases (34.65%).

In group B – severe sinus bradycardia with AV < 45
beats/min – 8 cases (22.66%), sinus arrest with durations

between 2.5-2.8 s – 2 cases (6.66%), intermittent second
degree 2/1 AV block – 10 cases (33.33%), third degree AV
block – 9 cases (30%), trifascicular block – 1 case (3.33%).

In group C – sinus arrest lasting between 4-6 s – 10
cases (27.77%), symptomatic third degree AV block – 17
cases (47.22%), severe sinus bradycardia – 2 cases (5.55%),
normal sinus rhythm - 7 cases (19.22%). 

5. The electrophysiological study

The electrophysiological study was required in 29 cases
(10 from group B and 19 from group C) with the following
results: sinus node disease in 7 cases (24.13%) from the
alteration of the sinus node recovery time – SNRT and of
the corrected one – CSNRT, respectively and of the sino-
atrial conduction time SACT, sinus node dysfunction in 9
cases (31.03%) (altered SNRT, CSNRT, SACT), bynodal
disease in 3 cases (altered SNRT, CSNRT, AH and HV)
and non-cardiac syncope (the parameters mentioned
above all in normal limits) in 10 cases (34.48%).

6. The therapeutic method for the cases that underwent
electrophysiological studies was as follows (Fig. 1)

After noninvasive (ECG, Holter monitoring) and 
invasive (EF study) explorations, the following therapeutic
methods were adopted: VDD permanent cardiac stimulation
in 20 cases (20.82%), DDD permanent cardiac stimulation

Table 1

No. of patients Age Percentage

19 35-50 years old    16,52%
32 50-75 years old    27,82%
64 75-93 years old    55,65%

Total - 115
Table 3

Group Symptoms No. of cases Percentage

A Palpitations, 49 42,60%
lipothymic states

B Dizziness,  30 26,08%
lipothymic states

C Syncope 36 31,30%
Total - 115

Table 2

No. of patients Women Men

115 34 81

Figure 1
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in 3 cases (3.12%) and VVIR permanent cardiac stimulation
in 73 cases (76.04%).

From all the cases included in the study, per-primam
definitive cardiac stimulation solved the rhythm and 
conduction disorders in 86 cases (74.78%) and the 
electrophysiological study proved useful in only 29 cases
(25.21%) for establishing a diagnosis and deciding upon a
course of treatment.

7. Complications of definitive post-cardiac stimulation  
(Fig. 2)

DISCUSSIONS AND CONCLUSIONS

1. By performing electrophysiological studies on a low
number of cases, carefully selected, 34.48% of them
could be excluded from the cardiovascular syncope,
needing further complementary explorations to 
elucidate the etiology of the disease. 

2. From the total of cases under study, for 83.48% (96
cases) definitive cardiac stimulation represented the
most efficient curative option, while the rest
16.52% (19 cases) needed permanent periodic 
monitoring, without the need for other therapeutic
approaches, at least in the beginning, (in the case
of patients with a diagnosis of sinus node dysfunc-
tion in EF studies) and without the need for 
complementary investigations (to elucidate the 
etiology of the syncope in the case of the patients
where all parameters in the EF studies were within
the normal range).

3. Although 76.04% of the patients were paced using
unicameral VVIR cardiac stimulation, post-implant
complications were rare, with the great majority of
patients presenting no complications (66.66%), even
if a high percentage of them were already in cardiac
insufficiency at the moment of the implant (19.79%).

CONCLUSIONS

We can conclude that the electrophysiological 
studies performed in order to elucidate the diagnosis in 
conductivity disorders are necessary only in carefully 
selected situations, without becoming a routine exploratory
method (1). It can only become useful in situations where
noninvasive investigations cannot clarify the etiology of the
symptomatology.

Our study shows that there are multiple situations that
can lead to rhythm and conduction disorders, as 
mentioned in literature (2), justifying the non-invasive
(3,4) and invasive (4,5) methods of investigations.

Although literature reviews point towards unicameral
atrial and bicameral (6) cardiac stimulation as optimal solu-
tions that help avoid cerebro-vascular and cardiac complica-
tions, unicameral ventricular stimulation can also be used,
offering the possibility to modulate the 
frequency. In what regards cerebro-vascular arrest and 
cardiac insufficiency, literature studies give contradicting
results and no clear conclusion can be drawn regarding atrial
sinus stimulation versus ventricular sinus stimulation (7).

All complications recorded in our study can be 
considered as having a low percentage, taking into 
consideration the age and status of the cases involved.
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SUMMARY

Background: Aggressive periodontitis is a multifactorial etiology
disease including periodontopathogenic bacterial species acting on
the supporting structures of the teeth. Another etiologic factor
involved in the onset of the disease is the genetic determinism and
an exacerbated inflammatory phenomenon. Our study aim is to
identify the presence of periodontopathogenic bacterial species and
interleukine-1B gene polymorphism by polymerase chain reaction
in aggressive periodontitis patients and to establish if there is a 
possible association between these two etiological factors.
Methods: The study group consisted of 17 healthy subjects and 37
patients with aggressive periodontitis. Periodontopathogenic 
bacterial species and genetic polymorphisms of IL-1 have been
identified by Polymerase Chain Reaction (MicroIDent® respec-
tively GenoType IL-1®). The results were statistically analyzed
using Chi square test. We obtained the ethics approval from Ethics
Commission of Ovidius University from Constanta and all sub-
jects signed freely informed consent.
Results: Our study shows that there are highly significant statisti-
cal differences between the presence of Aggregatibacter actino-
mycetemcomitans and CT genotype (p = 0.016; Chi-square =
5.714), the red complex bacterial species and all three IL-1B geno-
types (p = 0.001, Chi -square = 10.476 for CC; p = 0.000, Chi-
square = 20 for CT and p = 0.000, Chi-square = 14 for TT) and
also for Prevotella intermedia and the CT genotype (p = 0.000;
Chi-square = 13.333).
Conclusion: Both genetic profile expressed by the IL-1B genetic
polymorphism and the presence of periodontopathogenic bacterial
species are important in the onset and development of aggressive
periodontitis.

RÉSUMÉ

La réaction de polymérisation en chaîne dans le diagnostic de
la périodontite agressive

Introduction: La parodontite agressive est une maladie d’étiologie
multifactorielle y compris les espèces bactériennes parodonto-
pathogènes agissant sur les structures de soutien des dents. Un
autre facteur étiologique impliqué dans la maladie est le détermin-
isme génétique et le début et le développement d’un phénomène
inflammatoire exacerbé. Notre objectif est d'identifier les espèces
bactériennes et le polymorphisme génétique du gène de l'IL-1B par
la réaction de polymérisation en chaîne aux patients avec une 
maladie parodontale agressive et d'établir l'existence d'un lien 
possible entre les deux facteurs étiologiques.
Méthodes: Le groupe d'étude a été formé de 17 sujets sains et 37
patients avec la maladie parodontale agressive. Les espèces bactéri-
ennes parodontopathogènes et les polymorphismes génétiques de
l'IL-1 ont été identifiés par la réaction de polymérisation en chaîne
(MicroIDent® ou le GenoType IL-1®). Les résultats ont été
analysés en utilisant le test du Chi-carré. Nous avons obtenu 
l’accord éthique de la part de la Commission d’étique de l’Univer-
sité Ovidius et tous les sujets ont signé cet accord.
Résultats: Notre étude montre l’existence des différences significa-
tives statistiques entre la présence de Aggregatibacter actino-
mycetemcomitans et le génotype CT (p=0,016; Chi-carré=5,714),
les espèces bactériennes contenus dans le complexe rouge et les
trois génotypes IL-1B (p=0,001, Chi-carré=10,476 pour CC;
p=0,000, Chi-carré=20 pour CT et p=0,000, Chi-carré=14
pour TT;) et pour le Prevotella intermedia et le génotype CT
(p=0,000; Chi-carré=13,333) .
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Conclusion: Le profil génétique exprimé par le polymorphisme
du gène de l’IL-1B et la présence des espèces bactériennes sont
des éléments importants dans l'apparition et le développement
de la maladie parodontale agressive.
Mots clés: Réaction de polymérisation en chaîne, l'IL-1B, les
bactéries, parodontite agressive 

INTRODUCTION

AA
ggressive periodontitis has the following
characteristics: loss of the tooth attachment
structures accompanied by progressive

destruction of the alveolar bone, the bacterial load which
is not correlated with the severity of the disease, familial
aggregation, frequently Aggregatibacter actinomycetem-
comitans infection is present, the abnormal function of
phagocytes and amplified response from macrophages with
prostaglandins production [1,2].

Isolation and identification by cultivation of patho-
genic species in marginal periodontal disease is difficult,
because the involved bacterial species are mostly Gram-
negative anaerobes. Data obtained by culture isolation
and identification have recently been supplemented by
DNA hybridization techniques, thus establishing the role
of bacterial associations in periodontitis development.

Socransky et al. [3] specify the organization of the bac-
terial species present in the periodontal areas in "bacterial
complexes", that act by the successive association until 

specific lesions of periodontal disease apear [4]. (Fig. 1)
Since 1985 when PCR (Polymerase Chain Reaction) was

developed, it proved to be very useful in identifying 
periodontopathogenic species. The technique has a high
sensitivity and specificity, it is a fast and efficient method for
bacteria identification and tends to become the ideal
method for detecting periodontopathogenic bacterial
species compared to bacterial cultures common techniques
[5].

The presence of periodontopathogenic bacterial
species induces initiation of inflammatory and immune
phenomena that leads ultimately to the destruction of
periodontal tissues [1]. Bacterial species by their antigenic
structure and pathogenicity factors, which are genetically
endowed, initiate and maintain inflammatory phenomena
and immune processes localized in the periodontium.
These physiopathological processes are directed by 
proinflammatory cytokines and have demonstrated their
final destructive effects, particularly of IL-1 and IL-6 on
the periodontal cells - fibroblasts, epithelial cells,
macrophages [6].

Figure 1 - Representation of the
subgingival bacterial species

complexes 
(adapted from Socransky et al., 1998)
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Genes encoding IL-1 are grouped based on sequence
homology, the genomic architecture and the location on
the chromosome, having in common the mechanism of
signal transduction. The "classical" IL-1 genes include the
IL-1A, IL-1B and IL-1RN, which are located in the same
chromosomal region 2q13 (chromosome 2, the long arm,
region 1, lane 3), both in humans and in mice [7]. IL-1
gene polymorphism has been associated until today with
elevated levels of inflammatory mediators and certain
inflammatory diseases [8]. (Fig. 2)

Within periodontal disease there were studied IL1A 
(-889), IL1A (4845), IL1B (3954) and IL1B (-3953) poly-
morphisms, which are associated with this disease in the
white population. However, studies have different results,
even contradictory, in various periodontal phenotypes and
in different ethnic groups [9].

Our aim is to identify the presence of periodonto-
pathogenic bacterial species and IL-1B gene poly-
morphism by polymerase chain reaction in patients with
aggressive periodontitis and to determine whether there is
an association between these two factors in the subjects
considered in the study.

MATERIALS AND METHODS

Study Group: We comprised in our study group 54 sub-
jects who were clinically examined and divided as follows:
control group - 17 healthy subjects and patients with
aggressive periodontitis - 37 subjects. During the clinical
examination of the oral cavity we recorded the CPITN
index (Community Periodontal Index of Treatment Need).

Biological Specimen Sampling and Markers Analyzing:
To identify bacterial species we collected samples of 5 
periodontal pockets from each subject. At the selected
teeth, over-gingival plaque was removed with a sterile
curette and sampling site was isolated with cotton roll and a
slight air drying. With a sterile forceps a paper cone was
inserted in the periodontal pocket until its base and was left
in this position for 30 seconds. After this, the paper points
were placed in the transfer tube.

The method used to identify periodontopathogenic
bacterial species and IL-1 genotype was Polymerase Chain
Reaction (PCR).

MicroIDent® test is based on the DNAstrip technolo-
gy and allows the combined molecular genetic identifica-
tion of 5 periodontopathogenic bacterial species, namely
Aggregatibacter actinomycetemcomitans - Aa, Por-
phynomonas gingivalis - Pg, Tannerella forsythia – Tf, Tre-
ponema denticola - Td and Prevotella intermedia - Pi.
The whole procedure is divided into 3 stages: extracting
DNA from samples, amplification and hybridization.
According to the manufacturer (Hain Lifescience) PCR
reaction was completed by identifying the final product
on a strip - Strip-DNA technique. Finally, the strips were
interpreted according to the reading templates provided
by the kit [10]. (Fig. 3)

To identify the IL-1 gene polymorphism we have 
collected saliva samples from each subject. To get a 

sample, a Dacron swab was rubed to the inside of each
cheek 6 times. The swab was let to air dry for at least 2
hours after sampling. GenoType IL-1® test is based on
DNAstrip technology and allows combined molecular
genetic identification of IL-1A -889, IL-1B +3953 and 
IL-1RN +2018 polymorphism for genetic locus of 
interleukin-1 [11]. Strips were assessed immediately by
using the evaluation template provided in the kit. (Fig. 4)

Statistical Analyses: The results were analyzed with
SPSS 19.0 for Windows and MedCalc 11.0. For our data
analysis we used Chi-square test and the statistical signifi-
cance was considered for a p<0.05.

Ethical Permission: In order to perform this study we
obtained the ethical agreement from the University 
Ovidius from Constanåa Ethics Committee. The medical
research was performed on human subjects by respecting the
rules of the International Medical Association Declaration
of Helsinki. We informed the subject about the purpose of
our research. All the subjects signed their free informed 
written consent before the study started.

Figure 2 - The relationship between IL-1 gene polymorphism
and the genotype (adapted from Herbert F. Wolf et al., 2006)

Figure 3 - Our specimen obtained after DNA-Strip PCR 
analysis and the template used for the interpretation 

of results (MicroIDent®)
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RESULTS

If we consider the presence of Aa according to IL-1B
genotypes we can see that there are highly significant statis-
tically difference regarding the presence of this bacterial
species between the healthy and aggressive periodontitis
group for CT genotype, p=0.016<α=0.05 (Chi-
square=5.714, df=1). (Fig. 5)

It is noted that between the two study groups we have
no statistically significant difference regarding the 
presence of Aa for CC genotype p=0.09 (Chi-square =
2.837, df = 1) and for TT genotype p = 0.09 (Chi-square
= 2.864, df=1). (Fig. 5)

Regarding the presence of the bacterial species from
red the complex (Pg, Tf and Td) at our two study groups
and IL-1B gene polymorphism, we obtained a highly 
significant statistical association for all three genotypes as

follows: for CC p=0.001 (Chi-square=10.476; df=1), for
CT p=0.000 (Chi-square=20; df=1), and for TT
p=0.000 (Chi-square=14; df=1). (Fig. 6)

Also for the presence of Pi bacterial species at our
study groups according to the IL-1B genotypes, we
obtained highly significant statistically difference for CT
genotype, p=0.000 (Chi-square=13.333, df=1).

But between the two study groups we have no signifi-
cant statistically difference regarding the presence of Pi for
CC genotype, p=0.09 (Chi-square=2.857, df=1), results
obtained also for the TT genotype p=0.145 (Chi-square
= 2.121; df=1). (Fig. 7)

DISCUSSION

In our research we compared the presence or absence
of bacterial species with IL-1B genetic profiles at our study

Figure 4 - Our specimen obtained after DNA-Strip PCR analysis and the template used for the interpretation of results 
(GenoType IL-1®)

Figure 5 - The distribution of 
subjects from the study groups
according to the presence of 

Aa and IL-1B genotype
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groups because, the speciality literature presented many
contradictory studies regarding this gene polymorphism
and the occurrence of aggressive periodontitis [12, 13, 14].

Our results indicate that the three IL-1B genotypes
were found both in the control group and in patients with
aggressive periodontitis alongside periodontopathogenic
bacterial species from all three complexes presented by
Socransky.

Considering that there is no significantly statistic 
difference regarding the presence of bacterial species and 
IL-1B gene polymorphism (CC and TT) between healthy
subjects and patients, it allows us to say that there is no 

association between the two parameters evaluated for 
aggressive periodontitis.

In the same context, in the speciality literature [15,
16, 17] there are studies showing that there is correlation
between IL-1B gene polymorphisms and their phenotypic
expression, namely the amount of synthesized IL-1beta.

There are also many studies that clearly show the 
contribution of periodontopathogenic bacterial species in
producing this disease [18, 19, 20].

Based on the results of these studies we can say by 
extrapolation that the presence of periodontopathogenic
bacterial species in patients with IL-1B gene polymorphism

Figure 6 - The distribution of
subjects from the study groups

according the presence of 
periodontopathogenic bacterial

species from the red complex
and IL-1B genotype

Figure 7 - The distribution of
subjects from the study groups
according to the presence of Pi

and IL-1B genotype
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prints a higher risk of developing and progression for 
aggressive periodontitis. Thus, we can say that this would
create a number of generatoring factors for aggressive 
periodontitis, respectively the pathogenic factors of peri-
odontopathogenic bacterial species and nefarious action of
IL-1beta synthesized in excess in these patients.

Our results show the existence of significantly statistic
differences between genetic profiles with IL-1B polymor-
phism (CT) and a wide variety of periodontopathogenic 
bacterial species. These results demonstrate that not the
diversity of bacterial species is the determinant key for the
destructive process from aggressive periodontitis, but 
probably greater bacterial pathogenicity potential associated
with an inadequate immune response, on patients with
genetical predisposition.

CONCLUSIONS

Polymerase chain reaction is a very sensitive and 
specific method for the identification of periodontopath-
ogenic bacterial species and IL-1B gene polymorphism,
which is a very useful tool in the practice of dentistry for
the diagnosis of periodontal diseases.

Both genetic profile expressed by IL-1B gene 
polymorphism and the presence of periodontopathogenic
bacterial species are important in the emergence and
development of aggressive periodontal disease.
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INTRODUCTION

SS
ick sinus syndrome refers to a plurality of 
disorders that make the heart to be unable to 
perform its pacemaking function (1) and abnor-

malities of conduction in the specialized cardiac tissue (2,11).
Disorders arising in the sinus impulse generation and in its
direction to the cells in the sinus node structure lead to the
initial appearance of sinus node dysfunction so that later to
become its intrinsic disease, which often is associated with
autonomic nervous system disorders in the sinus node and
the atria. 

The intrinsic causes include coronary and inflammatory
heart diseases a primarily degenerative lesion of the sinus

node (3), ion channel dysfunction. Rarely another causes of
lesion node were identified with restrictive cardiomyopathy
due to amyloidosis, (4) genetic disorders, autoimmune 
disorders. In the literature there have been reported 
circumstances which have an association between severe gut
dysfunction and cardiac conductive tissue abnormalities
with auto-antibodies to conductive tissue possibly causing
the dysrhytmia (5). Also, it was described in multiple 
members of a German family the symptoms complex of
sinus node dysfunction and noncompaction cardiomyopathy
is associated with heritable HCN 4 defects. (6) Extrinsic 
factors can be pharmacologic, metabolic or autonomic. (1)
Rare among extrinsic causes were cited viper venom toxicities
after viper bite (7), treatment with lopinavir - ritonavir in
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SUMMARY

Sick Sinus Syndrome is a disease that consists in the disorder
of sinus impulse generation leading it to the remaining atrial
tissue. It can be diagnosed by a plurality of noninterventional,
noninvasive, laboratory investigations (ECG, Holter ECG,
continuous ECG monitoring) and interventional methods
(electrophysiological study). Electrophysiological exploration
consists of determining the times which aim the above aspects,
generation and leading of impulse at the level of sinus node,
criteria that determine the therapeutic attitude.
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RÉSUMÉ

Investigation électro-physiologiques dans un cas de maladie
du noeud sinusal

Le syndrome du sinus malade est une maladie qui réside en
l’anomalie de la production de l'impulse sinusal ce qui conduit au
tissu atrial restant. Il peut être diagnostiqué par une multitude de
méthodes d’intervention non interventionnelles, non invasives, de
laboratoire (ECG, ECG Holter, monitorage ECG continu) et
interventionnelles (étude électro-physiologique). L'exploration
électro-physiologique réside en la détermination des temps qui
visent les aspects ci-haut mentionnés, la production et la direction
de l'impulse au niveau de noeud sinusal, critères qui déterminent
la conduite thérapeutique.
Mots clés: syndrome du sinus malade, électro-physiologie, 
dysfonctionnement du nœud sinusal, temps de récupération du
nœud sinusal (TRNS), temps de conduction sino-atriale (SACT)
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HIV infected that can be possibly causes of sick sinus 
syndrome (8) an antiepileptic drug like. 

Lacosamide which associates a asymptomatic sinus node
dysfunction (9), anesthetic agents have some effects on the
cardiac conduction system (remifentanil). (10)

METHODS

These disturbances of impulse formation and conduc-
tion involve many diagnostic problems. If clinical methods 
as EKG monitoring are of no help, provocative test is 
indicated. 

Electrophysiological investigation of sino-atrial node is
an invasive diagnostic test both of node dysfunction, in
some selected cases, but also for suspected sinus node 
disease.

During electrophysiological investigation is obtained an
endocavitary electrocardiogram resulting from harvesting
potential endocavitaries in the sinoatrial node, atrial cavity
and in the atrioventricular node.

For potential sampling there are used at least two endo-
cavitary catheteres, one tri-polar electrode probe and one
decapolar. Tri-polar probes have an electrode located 
distally, the other two being at distances of 1-1.5 cm, 
existing the possibility to be used for electro-stimulation,
being placed in the right cavities of the heart approached
through the femoral vein, or through the subclavian vein.

Collected endocavitary electrograms show various
aspects depending on where the electric potential is taken.
In the right atrial the endocavitary route shows atrial waves
of high amplitude which usually can overcome ventricular
complex amplitude. Near the sinus node in the upper side
of the right atrium near the superior vena cava, atrial wave
appears as a sharp negative deflection with large amplitude. 

In the medial region of atrium, atrial deflection is
diphasic and in the lower atrium it becomes positive, its
level being 0.5-1.5 mV.

RESULTS

Right intracardiac electrophysiological investigation
evaluates the sinus node function and the atrioventricular
node by hisian electrogram.

Sinus node function is evaluated by two tests:
1. Sinus node recovery time for sinoatrial node auto-

maticity assessment.
2. Leading time of sinus node that evaluates the 

leading of the impulse from the sinoatrial node to
the surrounding atrial tissue.

Sinus node recovery time (SNRT)

Sinus node recovery time (SNRT) is analyzed based on
the phenomenon of "overdrive suppression" that follows the
break induced to the automatic focus from the sinus node
after temporary overdrive of cardiac pacemaker (NSA) for 30
sec with sequences of stimuli whose frequency increases
gradually every 700 ms (78 beat/min) to 300 ms (200 beat /
min), stopping the stimulation suddenly. The range of 

recovery from last stimulated atrial complex to the first 
complex spontaneously emitted by the sinus node represents
the degree of overdrive suppression induced by stimulation
ie secondary break, which is considered the sinus node
recovery time, whose normal value is less than 1500 ms.                  

Considering that the recovery time pretty much
depends on the basic cycle length is therefore used the
corrected recovery time that is calculated by deducting
from the recovery time (SNRT) the basic cycle length
(BCL) in patients in sinus rhythm whose value usually is
considered normal at 525 ms. (12) 

CSNRT = SNRT-BCL  

After evaluating the sinus function, probability of 
having syncope is increased in patients who had in their
history syncopes prior to performing the EF study if
CSNRT was greater than 800ms. Results of some studies
have shown that patients who had this corrected time
higher than or equal to 800 ms required definitive pace-
maker implant. (13)

Sinoatrial leading time (SACT)

For its calculation are used indirect methods Strauss
and Narulla.

For this measurement the catheter electrode is placed
in the right atrium near the sinus node and atrial pacing
is used to depolarize and then reset the sinoatrial node. 

Strauss method is based on stimulation with a single
extrastimulus (A2) introduced decrementially to a length
of cycle shorter with 20 ms than the basic cycle length
(A1-A1). The paced beat A2 is assumed to penetrate and
reset the SA node and then calculated return interval. 

The calculation formula uses A2A3 intervals (interval
of recovery after extrastimulus) and basic interval A1A1
(BCL) divided by 2, thus being calculated the pulse exit
time from the sinoatrial node to the atrium. 

Return interval = BCL + 2 SACT           (12)

Normal value of sino-atrial leading time is considered
in the range of 50-125 ms, 145 ms max.                         

Narulla  method  measures the leading time obtained
by stimulating the atrium with a heart rate of 10-20 beats
over the basic activity of the node, usually over 50-150 ms
faster than the basic node rhythm. The formula that is
used is A2A3 - A1A1 (BCL)

Sinus node autonomous function regulated by the auto-
nomic nervous system is also evaluated by sympathetic and
parasympathetic influences analysis of sinus node.

This aspect is observed also in patients suspected of 
dysfunction or sinus syndrome disease, in fact, chronotropic
incompetence of the sinus node. Increased parasympathetic
tonus leads to the decrease of sinus node pacemaker 
activity, so that the simple sinus bradycardia does not
mean the sinus node illness.

The test performed with atropine helps the diagnosis.
After parasympathetic blockade is produced by administra-
tion of atropine, the normal response of the sinus node
increases to 100 beats / min or more than 30% to 50% above
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the basic frequency.
Thus, in patients with intrinsic dysfunction of sinus node

or sinus node disease this test shows a low sinus activity. It also
aims to achieve a total autonomous blockade by high doses of
beta-blockers and atropine. Sinus frequency thus obtained is
then used to calculate the intrinsic heart rate (IHR) 

IHR = 117,2 - (0.53 x age) beats/min                (12)

Thus, patients with low IHR are considered to have
intrinsic dysfunction of sinus node.

Patients undergoing an electrophysiological study should
not receive treatment with beta blockers or calcium channel
blockers because they can influence the results of the study
being able to modify the evaluation time of the sinus node
function (CSNRT, SACT). Therefore, before testing the
sinus node function it is necessary to interrupt this type of
medication.

CONCLUSIONS

Interpretation of sino-atrial node tests leads to several
noteworthy findings in sick sinus syndrome:

- Sinus node dysfunction does not cause lethal 
suffering. 

- In order to raise the suspicion of sinus node 
dysfunction it is much easier to monitor sponta-
neous sinus activity by various methods (ECG, EKG
Holter ambulatory monitoring, continuous ECG
monitoring in hospitalized patients), which have a
specificity of 100% taking into account that 
electrophysiological exploration is an invasive
exploration. 

- Electrophysiological study, if sinus node dysfunction
may determine (with a relatively low specificity and
sensitivity) only if it is present, but cannot specify
if it is also symptomatic. Therefore not all inappro-
priate sinus bradyarrhythmias require per primam
electrophysiological study.

- Thus, asymptomatic sinus bradyarrhythmias do not
require electrophysiological study, or treatment, 
possibly only time monitoring, unlike symptomatic
ones that require pacing or medical treatment 
provided that it does not worsen the symptoms.

- If after the electrophysiological study the recovery

time (CSNRT) and leading time (SACT) of the
sinus node have abnormal values, but the patient is
asymptomatic, it is not necessary a medical treat-
ment or intervention.

- Bradyarrhythmias accompanied by syncopes have
real indication of performing electrophysiological
study, especially if the syncopes are not or cannot
be documented through monitoring.

- Study altered times are good reasons to permanently
implant a pacemaker implantation for symptomatic
relief.
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INTRODUCTION

PP
ulmonary Complications of Cirrhosis are often
encountered although they are clinically silent.
The most important pulmonary diseases that

occur in cirrhotic patients are  Hepatic Hydrothorax and
its complication-Spontaneous Bacterial Empyema,
Hepatopulmonary Syndrome and Portopulmonary Hyper-
tension. [1]

Besides these complications, there are some pulmonary
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SUMMARY

Cirrhosis and portal hypertension are accompanied by alteration of
multiple organ dysfunction. Functional lung alterations are 
detected in patients with liver cirrhosis. The main symptom of
these complications is dyspnea also hypoxemia is a common 
feature. The most important pulmonary diseases that occur in 
cirrhotic patients are Hepatic Hydrothorax (HH)- pleural effusion
in patients with cirrhosis; its complication-Spontaneous Bacterial
Empyema (SBE) determined by spontaneous infection of the
pleural fluid (HH); Hepatopulmonary Syndrome (HPS) character-
ized by decreased arterial oxygenation in the circumstance of
advanced liver disease;  Portopulmonary Hypertension (POPH) a
form of secondary pulmonary hypertension that develops in the
settings of cirrhosis. Gastroenterologist together with pulmonary
and cardiology specialists accessing to several methods of investi-
gation, have to  distinguish between causes of dyspnea and 
hypoxemia in order to make the best treatment decisions and  liver
transplant opportunity; is acknowledged only a part of these 
pulmonary complications that are ameliorated or cured by trans-
plantation and furthermore, for some of these, liver transplant is
the only treatment.
Key words: cirrhosis, liver transplantation, hepatic hydrothorax,
hepatopulmonary syndrome, portopulmonary hypertension

RÉSUMÉ

Complications pulmonaires de la cirrhose hépatique

La cirrhose et l’hypertension portale sont accompagnées par 
de modifications et dysfonctionnements multiples les altérations
fonctionnelles pulmonaires étant dépistées chez les cirrhotiques
par dyspnée et aussi par hypoxémie. Les principales maladies 
pulmonaires qui se produisent dans la cirrhose sont l’hyddro-
thorax hepatique (h.h) donc l’épanchement pleural et sa complica-
tion bactérienne spontanée-Empyème déterminée par l'infection
spontanée du liquide pleural. Une autre complication redoutable
c'est le Syndrome Hepato-Poulmonaire (SHP) caractérisé par
diminution d'oxygénation artérielle dans les lésions hépatiques
avancées. IL existe une forme de Hypertension Porto-Poulmonaire
secondaire qui se développe dans les paramètres de la cirrhose. Les
spécialistes gastro-entérologues, pneumologues et cardiologues ont
la possibilité par les méthodes d'enquête pour distinguer entre les
causes des dyspnée et hypoxémie pour prendre les meilleurs 
décisions de traitement et de transplantation du  foie car il est
reconnu que une partie des complications pulmonaires peuvent
être améliorées ou guéries par la transplantation du foie qui est
parfois le seul traitement.
Mots clefs: cirrhose, transplantation du foie, hyddrothorax 
hepatique, Syndrome Hepato-Poulmonaire, Hypertension Porto-
Poulmonaire   
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manifestations due to advanced liver disease: dyspnea on
exertion is a nonspecific symptom common in patients
with advanced cirrhosis; half of patients awaiting for liver
transplantation presents diminished carbon monoxide CO-
diffusion capacity (DLCO), 30% of cirrhotic patients have
mild hypoxemia. [2] Under this conditions, a team of 
doctors is very important - gastroenterologist together with
pneumologist and cardiologist, having access to several
methods of investigation and with their clinical sense, to
distinguish between causes of dyspnea and hypo-xemia  in
order to make the best treatment decisions and to predict
survival and transplant opportunity. (Table 1)

Hepatic Hydrothorax (HH)

Hepatic Hydrothorax represents a pleural effusion in
patients with cirrhosis and portal hypertension with or
without ascites, who do not have other pulmonary, 
cardiac or pleural disease. [4,5]

HH seems to occur mostly in patients with refractory
ascites. The incidence is approximately 6-9% of patients
with cirrhosis, occurring more commonly in the right side
(80-85%).[6]

The mechanism of the development of HH involves 
passage of fluid from the peritoneal to the pleural space
through diaphragmatic defects caused by rupture of the
membranous part, due to high intra-abdominal pressure;
Valve-like effect and negative intrathoracic pressure during
inspiration causes ascites to flow into the pleural cavity.[5] In
not so rare cases, when hydrothorax occurs in patients with-
out ascites, there was a previous  large diaphragmatic defects
through ascitic fluid that enters into pleural space.[4,5]

Diagnosis of HH

There are nonspecific symptoms like mild, nonproduc-
tive cough, progressive dyspnea on exertion or even during
rest, chest pain. 

Physical findings are variable: dullness to percussion,
asymmetrical chest expansion, inaudible breath sounds and
the evidence of liver disease and ascites.[4,6] The diagnosis
is supported by the presence of a pleural transudative 
effusion in a patient with cirrhosis and portal hypertension
and the exclusion of cardiopulmonary disease. Pleural fluid

analysis is necessary. The biochemical and haematological
character of pleural effusion is similar to the ascitic fluid:
transudative- the total protein concentration less than
2,5g/dl, with a gradient-serum to pleural albumin- greater
than 1,1; the PMN cell count less than 500/mm3 and low
LDH level. [7] (Table 2)

Additional tests from the pleural fluid: cytology, pH,
amylase, triglycerides, would be required for the differential
diagnosis with pleural tuberculosis, malignancy, pancreatitis.
Bacterial Culture from pleural effusion is mandatory for the
diagnosis of spontaneous bacterial empyema.

Although not routinely, intraperitoneal injection of
methylene blue can demonstrate the movement of fluid
from the peritoneum to the pleural space. [2,4]

Besides pleural fluid analysis, other investigations come
to complete the diagnosis: echocardiography and serum
BNP- brain natriuretic peptide to exclude cardiac failure;
abdominal ultrasonography with Doppler to examine the
liver and to evaluate portal hypertension; laboratory test for
hepatic disease and renal complication. [2,5] Chest radiog-
raphy evidences right-sided pleural effusion, only in 10-15%
of cases left-sided or bilateral. [2,8]

Thoracic scan-Computed Tomography (CT) should be
performed only for differential diagnosis, to exclude pul-
monary, mediastinal or  pleural lesions explaining the pres-
ence of pleural effusion.[6,8] A diagnosis thoracentesis dis-

Table 1 - Pulmonary complications in advanced cirrhosis [3]

Location of disorder Pulmonary Complication
Pulmonary Parenchyma • Aspiration pneumonia

(hepatic encephalopathy)
• BOOP 

(in primary biliary cirrhosis)
Pleura/ diaphragm • Hepatic Hydrothorax

• Spontaneous Bacterial
Empyema

• Pulmonary function effect
of massive ascites

Pulmonary vasculature • Hepatopulmonary 
Syndrome

• Portopulmonary Hypertension

Feature of pleural fluid Value 

Hepatic Hydrothorax
Total pleural fluid protein <2,5g/dl
Ratio: pleural fluid protein/serum protein <0,5
Gradient: serum to pleural fluid albumin >1,1g/dl
Ratio:  pleural fluid LDH/serum LDH <0,6
Ratio: pleural fluid bilirubin/serum bilirubin <0,6
Polymorphonuclear PMN count in pleural fluid <250 cells/mm3

pH 7,4-7,5
Spontaneous Bacterial Empyema 

Pleural Fluid Culture plus Positive
PMN  in pleural fluid >250 cells/mm3

Pleural Fluid Culture plus Negative
PMN in pleural fluid >500 cells/mm3

Table 2 - Laboratory features of
the pleural fluid in HH and SBE

[6]a
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closes the non-inflammatory or non-malignancy nature of
the effusion with results resembling those in ascites. 

Spontaneous Bacterial Empyema (SBE)

Spontaneous Bacterial Empyema represents a severe
complication of advanced cirrhotic patients determined
by spontaneous infection of the pleural fluid (HH) in the
absence of any other infection or abscess in the thoracic
cavity. [ 9]

Incidence of this tremendous complication is reported
as 15% of the hospitalized cases of hepatic hydrothorax,
associated with an estimated mortality rate over 25%. 
[10]

Direct bacterial spread from the peritoneal cavity
when ascites is present or transient bacteriemia when
there is no ascites, could be the pathogenic mechanism of
the disease. The most frequent causative organism are E.
coli, Klebsiella spp and Enterococcus spp. [11]

Diagnosis is suspected on clinical signs- fever, hepatic
encephalopathy, impaired  general condition or unex-
plained deterioration of renal function occurred in a
advanced cirrhotic patient with hepatic hydrothorax. To
confirm the diagnosis, examination of pleural fluid is indi-
cated to reveal PMN cell count> 500 cell/ mm3 or posi-
tive culture with PMN cell count greater  than 250/mm3

with the exclusion of a parapneumonic effusion. [9,10,11]

Management of Hepatic Hydrothorax HH 
and Spontaneous Bacterial Empyema SBE

HH represents a therapeutic defiance that requires 
elaborate planning of therapy and  well-timed utilisation of
all methods. The main objective of treatment is to prevent
the complication- hepatic failure, acute kidney injury, infec-
tions - and to preserve the patients until OLT (orthotopic
liver transplantation) can be performed. Palliative treatment
is indicated in those who are not transplant candidates.
Intensive therapy of liver complications, of ascites-sodium
restriction, diuretics, paracentesis, albumin infusion and
therapeutic thoracentesis should be performed in order to
improve conditions of these patients. Repeated thoracente-
sis is not indicated due to rapid recurrence and albumin 
depletion. [8]

TIPS transjugular intrahepatic portosystemic shunt is
effective for hydrothorax refractory to diuretic treatment
to bridge the time to OLT and should be considered in
selected patients (younger than 60 year, Child score <10
points) with a response rate of 45%. [12]

Pleurodesis is rarely effective (combined or not with
surgical repair of the diaphragmatic lesion which is very
difficult to performed in advanced cirrhotic patients),
hence reserved as a palliative measure in selected cases. [8]

The most important feature of management of HH
refractory to treatment remains evaluation for OLT, the
last effective therapeutic option for these patients. [8]

The cornerstone of the therapy in spontaneous bacterial
empyema is antibiotic therapy with immediate empirical use
of third-generation cephalosporins and infusion of albumin
in order to prevent hepatorenal syndrome. Increasing risk of

secondary infection and albumin depletion do not allow the
insertion of a chest tube in the management of SBE. Liver
transplantation might be a therapeutic option even in
infected hepatic hydrothorax. [11]

Hepatopulmonary Syndrome (HPS)

The hepatopulmonary syndrome is characterized by
decreased arterial oxygenation due to intrapulmonary vascu-
lar dilatations (IPVD) in the circumstance of advanced liver
disease and in the absence of any primary cardiopulmonary
affection. [13] This syndrome, first described in Chest in
the 70s by doctor TC Kennedy like “hypoxemia and 
orthodeoxia in cirrhosis”, was initially observed based on
clinical findings and suggested by the pulmonary lesions
found at necropsy. [1,14] Hepatopulmonary syndrome has  a
clinical triad consisting in liver disease,  defect in 
oxygenation and evidence of intrapulmonary vascular dilata-
tions. [ 15]

Pathology of HPS

HPS occurs in cirrhosis and rarely can be linked with
acute liver disease or ischemic hepatitis.[16] The major
cause for hypoxemia in HPS represents important dilata-
tion of the pulmonary capillaries along with increases
number of dilated vessels; the autopsy reveals portopul-
monary venous anastomoses and arteriovenous pulmonary
shunts. [15,17] The transit of mixed venous blood rapidly
or just directly through pulmonary shunt to pulmonary
veins is alleviated by pulmonary vascular dilatation; 
furthermore, oxygen molecules from alveoli diffuse with
difficulty into the center stream of venous blood, worsen-
ing hypoxemia. Extent alveolar-capillaries oxygen disequi-
librium has been named diffusion-perfusion impairment
and appear to be related with the severity of hypoxemia.
Ventilation-perfusion mismatch coexisting with limited
oxygen diffusion (due to dilated capillary and shunt) 
constitute the main mechanism of hypoxia and particular
orthodeoxia in the hepatopulmonary syndrome. [17,18]

Clinical manifestation of HPS

The Clinical picture is centered of dyspnea with 
exertion and at rest in a cirrhotic patient. Nevertheless,
dyspnea is usual in advanced liver cirrhosis due to frequent
complications- tense ascites, fluid retention, anemia.
(Table 3)

Special feature of HPS is platypnea- a particular form of
dyspnea defined as dyspnea induced when patient moves
from a supine to an upright position. Pathological substrate
of platypnea is orthodeoxia- arterial deoxygenation 
determined by upright position and relieved by reclining-
when the patient is upright perfusion is greatest at the bases
of the lung, aggravating the ventilation-perfusion mismatch.
[20] Physical examination is not very relevant, though
cyanosis and clubbing, along with physical signs of cirrhosis
are frequent findings. Some authors indicate spider
angiomas that may be associated with intrapulmonary 
vascular dilatation and with gas-exchange disturbances.
[20,21] The chest radiograph is almost normal, with discrete
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signs of  interstitial pattern at the bases that may reflect 
vascular pulmonary dilatation.[22]

Investigations for diagnosis of HPS

A practical and  available method is pulse-oximetry
which can predict the presence of hypoxemia in cirrhotic
patients with dyspnea who are suspected of HPS. [15,17]
During sleep, pronounced hypoxemia may occur in these
cases, even if  day-time and wake-up arterial oxygen value is
moderately low. Though, the best screening for hypoxemia
in cirrhotic patients is measurement of alveolar-arterial 
oxygen gradient PAO2 - PaO2; changes in this gradient are
seen before arterial paO2  becomes low. [20] Mild stage of
HPS is characterized only by elevated alveolar-arterial 
oxygen gradient or by a falling in  PaO2 to 70mmHg  when
is measured with the patient in the supine and upright posi-
tion. In severe form of HPS an alveolar-capillary diffusion
limitation to oxygen is seen and PaO2 decreases below 60
mmHg. [20,21]

Measurement of diffusion capacity for carbon monoxide
(DLCO) through alveolo-capillary membrane shows a
decrease in patients with HPS, however, low diffusing 
capacity is not specific for this syndrome and may not 
normalize even after OLT. [ 20]

The most applicative procedure to observe the presence
of intrapulmonary vascular dilatation in cirrhotic patients
with dyspnea and hypoxemia is contrast-enhanced transtho-
racic echocardiography. Contrast medium is a saline solution
(shaken to produce micro-bubbles) injected in a peripheral
vein; a positive test for the presence of IPVD is described by
opacification of the left atrium within 3-6 cardiac cycles
after right atrial opacification, argue for passage of micro-
bubbles via abnormally dilated vascular bed, knowing that
bubbles can not pass through normal diameter pulmonary

capillary. [13]
If this technique is not available, there is another 

contrast procedure- nuclear lung scanning using radioactive
Technetium-99 Tc-labeled albumin-aggregated use to 
evidence shunt with transit through intrapulmonary dilated
vessels, showing abnormal uptake in brain and  kidney. [23]

In order that these contrast procedures, echocardiogra-
phy and lung scanning, may not be used to differentiate
between arteriovenous communications and diffuse 
capillary dilatations or intra-cardiac shunt, pulmonary
angiography is indicated especially when hypoxemia is
severe or if breathing 100% oxygen does not rise paO2 to
150mmHg to exclude arteriovenous shunt and to evaluate
embolization indication. Another method to decide about
the intrapulmonary dilatation is to perform a trans-
esophageal contrast-enhanced echocardiography [ 20,24]

High-resolution thoracic computed tomography is not
diagnosis for HPS just evaluates another comorbid 
pulmonary conditions.[15]

Criteria for diagnosis of hepatopulmonary syndrome
[17]

1. paO2 <80mmHg or PAO2 - paO2  >15mmHg on
room air- oxygenation defect

2. positive contrast-enhanced echocardiography or
abnormal uptake on radioactive lung scanning-
intrapulmonary vascular dilatation

3. portal hypertension with (or without) cirrhosis.
Determining severity of the syndrome is crucial to

assess survival. Degree of severity are from mild to very
severe depending on alveolar-arterial gradient and paO2.
(Table 4) 

Prognosis of HPS

Data so far cannot demonstrate a direct link between
the presence of HPS and the severity of cirrhosis and the
two important evolutionary scores- Child-Pugh or MELD,
could not predict the appearance of HPS. [22]

The  natural history of hepatopulmonary syndrome
has  not been studied consistently. The survival among
patients has to be studied in two cohorts according to liver
transplantation: survival was significantly low (4-fold
lower to the same Child and MELD cirrhosis) in patients
with severe and very severe  HPS who are not candidates
for OLT. [15,22]

There are credible studies that demonstrate that HPS
represents a mortality prediction factor in patients with 
cirrhosis even after readjustment Child Score but it is very

Table 3 - Causes of Dyspnea in Patients with Cirrhosis [19]

Causes related to cirrhosis Causes irrespective to
cirrhosis

Anemia Obstructive lung disease
Fluid retention Restrictive lung disease
Pleural effusion Left cardiac failure
Hyperdynamic circulation Extracardiac right-left

shunt
Hepatopulmonary Syndrome Pneumonia
Portopulmonary Hypertension Cardiomyopathy
Fibrosing immune alveolitis

Stage Alveolar-Arterial Oxygen Gradient Partial pressure of oxygen
pAO2-paO2  [mmHg] paO2 [mmHg]

Mild >15 >80
Moderate >15 <80>60

Severe >15 <60>50
Very severe >15 <50

Table 4 - Grading of severity of Hepatopulmonary Syndrome [17]
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rare for respiratory failure to be the primary cause of death.
[22]

Treatment of HPS

The therapeutic possibilities in HPS are very limited, no
effective medical therapies are able to alleviate oxygenation
or to revert pulmonary vascular dilatations. Neither 
therapies-steroids, inhaled NO, cyclophosphamide, beta-
blockers- can be used to control symptoms or to improve
hypoxemia. [2,17,22] Among medical therapy that tried to
relieve symptoms is pentoxiphylline who seems to increase
oxygenation and another is garlic preparations reported in
some studies to modestly increase  paO2. There are two 
radiologic methods performed both to lower portal pressure
and also to occlude areas of intrapulmonary shunting- tran-
sjugular intrahepatic portosystemic shunt and respectively
pulmonary angiography with embolization.[18,22] However,
slight evidence to support these invasive techniques are
available, being reserved for severe hypoxemia, awaiting liver
transplantation. [ 2,17]

Liver transplant is the only effective surgical treatment,
reversing hepatopulmonary syndrome in 80% of affected
patients. Even if some authors reported a higher periopera-
tive mortality related in part to the severity of HPS 
(hypoxemia-PaO2 <50 mmHg), patients with cirrhosis and
HPS will benefit from liver transplant and their survival is
better than in nontrasplanted patients.  [18,22] 

Portopulmonary hypertension POPH 
(Portopulmonaire syndrome)

Represents a form of secondary pulmonary hypertension
that develops in the settings of cirrhotic or rarely, non 
cirrhotic portal hypertension; this form of pulmonary hyper-
tension consisting in an increase of mean pulmonary 
arterial pressure more than 25mmHg- is characterised by an
increasing in pulmonary vascular resistance in a normal 
pulmonary arterial occlusion pressure. [ 4,25] POPH is not
so frequent like hepatopulmonary syndrome, autopsy 
retrospectives studies in portal hypertension estimated a
prevalence of 0,7%. However, recent hemodynamic studies
including right heart catheterisation  in cirrhotic patients
with refractory ascites report  a prevalence of 4-16%. [2,4]

Pathogenesis of POPH

The pathogenic mechanism is poorly understood. 
Multiple mechanisms can contribute to the development of
POPH- hyperdynamic circulatory state, cirrhosis-induced
increased cardiac output cause pulmonary circulation
changes. Increased pulmonary vascular resistance could be
due to vasoconstriction, progressive remodeling of muscular
pulmonary arteries and in situ vascular thrombosis. [4,17]
Release of various circulating mediators including vasodilata-
tors- NO species, prostacyclin and vasoconstrictors like
endothelin-1 and thromboxane could be attributable to
inflammation and bacterial translocation present in cirrhosis.
Hence the imbalance between vasodilators and 
vasoconstrictors factors contributes to pulmonary arterial

hypertension. [4,25]
Another factors have been associated with pulmonary

arteriopathy such as interleukin-1, VEGF-vascular endo-
thelial growth factor, TGF-fi-transforming growth factor, all
promote medial proliferation and hypertrophy, plexiform
lesions, necrotizing arteritis and in situ thrombosis.[ 25,26]

The observation that these plexogenic arteriopathy is
indistinguishable from that in primary pulmonary arterial
hypertension (PAH) and therapies used for PAH appear to
be effective for POPH, supports the idea that the patho-
genic mechanism may be the same in the two disorders.
[26]

Clinical manifestations of POPH

In the early stages of portopulmonary hypertension the
patients are in general asymptomatic. [17,26] Furthermore,
some authors report from screening studies asymptomatic
patients with significant POPH. Progressive dyspnea on
exertion represents the most common symptom. During the
further course, patients may complain of dyspnea at rest,
fatigue, syncope, chest pressure, hemoptysis. [2] Physical
examination reveals signs of pulmonary hypertension and of
right cardiac failure in a cirrhotic patients- elevated jugular
pressure, accentuated S2 second heart sound, right 
ventricular heave, systolic murmur of tricuspid regurgitation
and peripheral edema out of proportion to ascites. [1] 

Diagnosis of POPH

Clinical suspicion is very important for diagnosis.
Patients with suggestive symptoms or unusual clinical 
features in a cirrhotic patients with portal hypertension,
as well as those considered for OLT, should be evaluated
for pulmonary hypertension.[1] Chest radiography shows
enlarged pulmonary arteries and right-side cardiomegaly;
ECG highlights T wave inversion in anterior territory,
right axis deviation, RBBB- right bundle branch block.
Both techniques are deficient for screening of porto-
pulmonary hypertension.[2,15,17]

Doppler Echocardiography allows noninvasive screening
of patients with cirrhosis for the presence of POPH. It 
evaluates right cardiac function and estimated right 
ventricular systolic pressure by evaluating the tricuspid 
regurgitant jet. [15] An increased of right atrial pressure more
14 mmHg has a positive predictive value for significant 
pulmonary hypertension of 83% and a negative predictive
value of 91%. [ 25]

Patients with  seemingly elevated pulmonary systolic
pressure by Doppler echocardiography, should undergo right
heart catheterization. Right heart catheterization is required
not only for diagnosis and assessing the severity of POPH
(by measuring mPAP-mean arterial pulmonary pressure) but
also for differential diagnosis of pulmonary hypertension-
volume overload and hyperdinamic circulation.[2,8,17] The
differential diagnosis covers primary arterial pulmonary
hypertension and other forms of secondary pulmonary
hypertension as well as diseases that may lead to these 
complication. (Table 5)
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Treatment  of POPH

Moderate and severe portopulmonary hypertension-
mPAP more than 50 mmHg - has been represented as 
contraindication for hepatic transplant, considering the 
presence of this complication rises the risk for perioperative
and long term mortality. Mortality seems to be proportional
to value of mean arterial pulmonary pressure –mPAP,  hence
attempts to lower mPAP and decreases pulmonary vascular
resistance, may reduce perioperative complications and raised
the possibility that OLT may result in the resolution of
POPH. [4,15] 

With the availability of new oral vasodilatators, 
developed for use in patients with primary pulmonary hyper-
tension to lower pulmonary pressure, consideration has been
given to improve pulmonary complication followed by liver
transplant. There were only a few cases of patients with
POPH who attempted for OLT, therefore has not been clari-
fied if liver transplantation represents an effective treatment
for these patients. [ 27]

Even though there are no randomized controlled, 
long-term studies on the use of new oral vasodilalators-
prostanoids, bosentan, sildenafil- in patients with cirrhosis
and POPH, it appears that these drugs could be  effective in
the tretment of portopolmonary hypertension. [28,29] 
(Table 6)

Epoprostenol-a prostacyclin analog, pulmonary vasodila-
tor and antiplatelet aggregation inhibitors may improve
hemodynamic state in order to facilitate the acceptance for
transplant for these patients. Long term administration of
this drug may worsen hepatic function and lead to clinical
impairment. [28]

Iloprost in combination with an Endothelin-1 receptor
antagonist-Bosentan represents a treatment option, 
prolonging survival of patients with right heart failure and
based on uncommonly bosentan hepatotoxicity. Sildenafil in
combination with oxygen, produces pulmonary vasodilata-
tion, is well tolerated, but the magnitude of improvement in
pulmonary arterial pressure is moderate. Treatment is 
completed with  other important general measures used in
pulmonary hypertension: [27,28,29]             

• supplemental oxygen if hypoxemia is present, 
• improvement of  right heart failure with diuretics in

the absence of encephalopathy;
• anticoagulant medication may be appropriate 
• withdrawing of β-blockers therapy in patient with

moderate to severe POPH is associated with a
improvement of exercise capacity and pulmonary
hemodynamics. 

There is no proven role for transjugular intrahepatic 
portosystemic shunt TIPS in the management of porto-
pulmonary syndrome.

Prognosis of POPH

Data derived from studies, although insufficient, 
document mortality rates of 60 to 100% for liver transplant
recipients with a preoperative severe POPH (mPAP > 50
mmHg). [4]

The majority of patients with POPH are not eligible for
OLT and will not benefit from this treatment. Five-year 
survival of these patients is 50% cause of death being right
heart failure and liver failure. [2,4]

Table 5 - Diagnostic criteria for Portopulmonary hypertension 
[4]

Feature Value
mPAP mean arterial pulmonary 
pressure at rest or >25 mmHg
mPAP mean arterial pulmonary 
pressure on exercise >30 mmHg
Mean pulmonary arterial 
occlusion pressure <15 mmHg
Pulmonary vascular resistance PVR >240 dynes/s/cm

Mechanism Drug Efficacy Adverse events
Prostacyclin analog Epoprostenol ++ Worsening hepatic function

Splenomegaly
Thrombocytopenia

Prostacyclin analog Iloprost + in combination Moderate hepatotoxicity
Endothelin-1 receptor antagonist Bosentan + in combination Mild hepatotoxicity
Phosphodiesterase-5 inhibitor Sildenafil + in combination Well tolerated

Table 6 - Main drugs used in POPH [ 15]
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INTRODUCTION

OO
varian cancer still represents one of the most
aggressive malignancies, being responsible
for a high number of deaths annually [1].

While epithelial ovarian cancer represents the most 
studied histopathological subtype of ovarian malignancies,

ovarian carcinosarcomas, also known as malignant mixed
müllerian tumors are a very rare subtype [2,3].  Malignant
mixed müllerian tumors are usually seen at the level of the
uterine corpus and cervix or vagina, while ovaries and 
fallopian tubes represent rare sites. Histologically, OCS are
composed by both epithelial (carcinomatous) and 
mesenchymal (sarcomatous) components [4]. 
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SUMMARY

Ovarian cancer is one of the most aggressive malignancies among
women worldwide, representing the second most common 
gynecologic cancer. Ovarian carcinosarcomas are a very rare histo-
logic subtype, also known as malignant mixed mesodermal tumors
or malignant mixed müllerian tumors. Ovarian carcinosarcoma is
biologically aggressive tumor usually diagnosed in an advanced
stage of the disease when tumor extent or distant metastasis
already exists. Because of the rarity of the disease, there is few
information regarding the natural history, optimal treatment and
outcome of women with this tumor.   This is a review of the most
important studies regarding the clinico-pathological characteris-
tics, treatment strategies and prognostic factors of the primary 
sarcoma of the ovary.
Abbreviations: OMMMT = ovarian malignant mixed müllerian
tumor; OCS = ovarian carcinosarcoma; EOC = epithelial ovarian
cancer; UCS = uterine carcinosarcoma; OS = overall survival;
PFS = progression-free survival; DFS =disease-free survival; RR
= response rate; EGFR = endothelial growth factor receptor;
VEGF = vascular endothelial growth factor;
Key words: ovarian sarcoma, optimal cytoreduction, chemotherapy,
recurrence

RÉSUMÉ

Cancer de l’ovaire: caractéristiques clinique et pathologique,
facteurs de pronostic et options de traitement

Le cancer de l'ovaire est une des tumeurs malignes les plus agres-
sives chez les femmes à travers le monde, et représente la deuxième
forme de cancer gynécologique comme fréquence. Les carcinosar-
comes de l’ovaire sont un sous-type histologique très rare, aussi
connu comme des tumeurs mésodermiques mixtes malignes ou
des tumeurs malignes mixtes Müller. Le carcinosarcome ovarien
est une tumeur agressive habituellement diagnostiquée à un stade
avancé de la maladie quand l'étendue de la tumeur ou les métas-
tases à distance existent déjà. En raison de la rareté de la maladie,
il y a peu d'informations sur l'histoire naturelle, traitement opti-
mal et l'issue des femmes atteintes de cette tumeur. C’est un
resumé des études les plus importantes concernant les caractéris-
tiques clinico - pathologiques, des stratégies de traitement et des
facteurs pronostiques du sarcome primaire de l'ovaire.
Mots clefs: sarcome de l’ovaire, cytoréduction optimale,
chimiothérapie, récidive
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Macroscopically the tumors can have a cystic and/or
solid consistence and fleshy or haemorrhagic aspect; by
the time of surgery they often extend beyond the ovary,
involving extended peritoneal surfaces [5]. The epithelial
component can originate from  serous, endometrial, 
adenomatous or squamous cells; the sarcomatous part is
described as  “heterologous” or “homologous”.  Heterolo-
gous elements refer to tissues which are not generally
found in ovary, such as adipose tissue, striated or smooth
muscle, bone or cartilage, giving birth to  chondrosarco-
ma, rhabdomiosarcoma, osteosarcoma or liposarcoma.
Homologous tumors are the ones in which the sarcoma-
tous part contains elements  that  are “homologous” to
the Müllerian duct system: fibrosarcoma, leiomyosarcoma
and endometrial stromal sarcoma [5].

A monoclonal theory of histogenesis of the ovarian
carcinosarcomas has been proposed emphasizing that
these tumours can be considered metaplastic epithelial
carcinomas [6].

When it comes to stadialisation, FIGO system can also
applied for OCS. When compared to epithelial ovarian 
cancer, OCS reports a poorer response to therapy and 
overall survival [7]. However, the most efficient therapeutic
protocol for OCS consists of complete surgical cytoreduc-
tion and adjuvant chemotherapy [7]. There are limited data
in the literature that focus on the prognostic variables and
treatment strategies associated with survival of women with
this malignancy. However, it seems that the most significant
poor prognostic factors are suboptimal cytoreduction,
advanced stage and predominance of the sarcomatous 
component [8].

Pathological and clinical features 

The pathogenesis of OCS is still unclear. There are
three main theories trying to explain the biphasic nature
of the tumor [9,9]: 

1) the collision theory supports the idea of two distinct
tumor types - epithelial and sarcomatous which 
collide and form a single tumor; 

2) the combination theory suggests that there is a 
common stem cell precursor which differentiates
into both a carcinoma and a sarcoma; 

3) the conversion therapy emphasizes that an original
stem cell differentiates into one cell type (carcinoma)
which will transform into the second cell type 
(sarcoma).

Two studies sustain that OCS appears in older patients
than epithelial ovarian cancer (EOC). The median age of
diagnosis varied from 60 to 70 years [11,12]. Patients with
OCS are usually diagnosed in an advanced stage disease
(FIGO stage III or IV) and present similar symptoms to those
of patients with EOC such as pelvic and/or abdominal pain,
weight loss, vaginal bleeding, or abdominal distension [13].
When it comes to the role of CA 125 in diagnosis and 
monitoring, things are still to be discussed. Sood et al 
reported increased preoperative levels of CA 125 in more
than 90% of patients and correlated it with a poor outcome
[14].

Menon et al tried to demonstrate the role of pre-
operative biopsy in patients presenting with advanced 
ovarian tumors. Fifteen of the 27 patients enrolled in their
study presented hyaline droplets within spindle sarcoma in a
biopsy sample [15]. This may help the pathologist in the 
pre-operative diagnosis of OMMMT. In the same study a
pelicular basement membrane thickening around the
epithelial cells has been observed. This histological finding
can be put in connection with the epithelial –mesenchymal
conversion of the two components, a phenomenon that
addresses to the genetic origin of OCS [15]. The presence of
malignant germ cell tumor and neuroectodermal elements
similar to immature teratoma are rare [16]. D S Arora et al
reported a case of OCS  which was initially diagnosed as a
benign cystic teratoma. Histologically, mesenchymal cells
with a high nuclear-cytoplasmic ratio and smooth muscle
differention were observed in the stroma  [16].

At the time of initial diagnosis over one half of the
patients already have lymph nodal metastases [2,11,17]. In
developing metastatic disease, both epithelial and sarcoma
elements are present. Greater omentum metastases are the
most frequent while lung and brain metastases are seldom
seen [2,7. In an ample case-control study (n=50), Rauh-
Hain estimated a median disease free survival of 11 months
for patients with OCS [18].

Prognostic factors

Recent studies reported that influence of the histology-
grade and mitotic index, type of sarcoma [homologous
vs.heterologous) and necrosis on the outcome and disease
progression is still a matter of debate [2,19,20]. A clinico-
pathologic study of 47 cases diagnosed with OMMMT
demonstrated that the presence of the sarcomatous compo-
nents outside the ovary represents an adverse prognostic 
factor [21]. 

Metastatic disease may be associated with tumor grade
and  myometrial vascular invasion [22]. A primary tumor
with an increased number of small vessels containing   more
than 25% sarcomatous components is considered to have a
poor outcome  [22,23], while the presence of serous epithe-
lial elements predicts a worse outcome than nonserous
epithelial components [23]. The expression of angiogenic
agents such as VEGF and VEGFR-3 determines a more
aggressive tumor behavior [24]. 

Mutation and over-expression of p53 tumor suppressor
gene characterizes advanced stages of OCS and seems to be
associated with lower overall survival (OS) [25].

Other clinical prognostic factors associated with a poor
outcome are: advanced stage (FIGO stage III and IV) at the
time of initial presentation, elderly population (the mean
age of women with carcinosarcoma is significantly higher
than that of women with leiomyosarcoma or endometrial
stromal sarcoma) and suboptimal surgical cytoreduction
[10,17,18,26,27]. An improved survival also resulted in the
study of Sood et al. in women who had a low level of CA-
125 pre-operatively, homologous tumors, who underwent
radical primary cytoreduction and platinum-based adjuvant
systemic chemotherapy [14].  
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METHODS OF TREATMENT

Radical cytoreductive surgery

Given the fact that OCS are very rare, prospective
studies have been difficult to be designed and conducted;
data regarding the optimal management of these tumors
were collected from retrospective reviews and were based
on the experience with other gynecologic malignancies,
especially EOC.

Cytoreduction with no gross residual disease seems to be
associated with improved progression-free (PFS) and overall
survival (OS) especially for women with advanced stage OCS
[28]. The study of Rauh Hain et al concluded that patients
(n=50) who underwent an optimal procedure (less than or
equal to 1 cm of residual disease) had a better disease free 
survival (DFS) (19 months, n=11) compared to those who
presented remaining macroscopic disease (10 months, n=26)
or to those with sub-optimal surgery (5 months, n=10,
p=0,001) [18]. The medial OS was 47 months for patients
with microscopic residual disease, 18 months for those with
macroscopic residual disease and 8 months for those with
sub-optimal operation(p=0,02) [18]. Jernigan et al included
in their study 47 patients who were submitted to the same
three cytoreductive classes and demonstrated the principle
that radical surgical cytoreduction improves survival and
prognosis of women with OCS [29] and delays the time to
recurrence  [15].

Even though the goal is to remove as much tumor as pos-
sible, the postoperative complications should not be omitted.
In a follow-up study, blood loss, transfusion requirements,
infections, gastrointestinal and haemathologic complications
were observed in the group of patients who were submitted
to extensive upper abdominal operation in comparison with
those in whom surgery was limited to pelvis or mid-abdomen
[30].

Chemotherapy and radiotherapy

Similar to radical surgery, the information about the role
of chemotherapy in the treatment of OCS relies on small 
retrospective studies. Data have been mainly extrapolated
from studies on uterine carcinosarcoma (UCS). The consen-
sus is that adjuvant chemotherapy using platinum-based 
regimens should follow primary surgical debulking [9,31].
However, it remains problematic whether platinum should be
administered alone or in combination with paclitaxel or 
ifosfamide.

The most recent and largest prospective study focused on
the platinum-based chemotherapy and concluded that 
cisplatin is an active agent in the primary treatment of OCS
[32]. One hundred thirty-six eligible patients with OCS
received cisplatin (50 mg/m2) every 3 weeks until disease 
progression or unacceptable toxicity. Response to treatment
was studied in 44 cases: one patient had a complete response,
8 reported partial response and 25 presented disease 
progression, which is equivalent to a 20% response rate (RR), 
analogous to the response rate seen in uterine carcino-
sarcoma [32].

Sood et al noted a higher RR and median survival for the
group of the 27 patients treated with platinum-based therapy
after surgery compared to those who received non-platinum
based regimens. (RR=80% vs 12%, p=0,008; median 
survival 15 vs 6,6 months, p=0,03) [14]. The observation
that the combination carboplatin-paclitaxel is effective in
the treatment of EOC has resulted in the adoption of this
regimen in the treatment of OCS. In the retrospective study
of Rauh Hain et al, 50 patients with OCS received carbo-
platin and paclitaxel after surgery. Of these, 28 (56%) had a
complete response, 3 patients (6%) had a partial response and
18 patients (36%) had progression of disease while on
chemotherapy [18]. In the same study, the overall RR was
62%, in contrast to a RR of 83%  among 100 matched 
controls with serous EOC (75 patients-75 % had a complete
response, p=0,03) [18].

Results from prospective trials concluding that UCS can
be treated with the first-line chemotherapy cisplatin/
ifosfamide determined some investigators to choose these
two agents also for the treatment of OCS; they reported
median survival of 23 months [33]. The retrospective study
of Rutledge et al. compared a group of the 11 patients 
treated with cisplatin/ ifosfamide with 16 patients treated
with carboplatin/paclitaxel. A significantly improved OS was
reached when using cisplatin/ifosfamide (p=0,03) but with
this doublet 15-20% of patients suffered from grade 3 or 4
neutropenia [26]. The choice between paclitaxel or 
ifosfamide as the second agent of the couplet depends on the
patient’s characteristics [26].

Other options of treatment

Further insight into potential more effective treatment
strategies of women with advanced stage OCS has been
given to neoadjuvant chemotherapy [34]. A woman with
OCS stage IV and a voluminous intra-abdominal tumour
experienced a significant reduction in the size of the
tumour after administration of 5 courses of paclitaxel and
ifosfamide preoperatively followed then by radical surgical
cytoreduction [35].

The use of radiotherapy in the treatment of OCS has
not been widely studied. However, it is not justified to use
radiation therapy in a cancer which extents on the peri-
toneal surfaces and is generally discovered in advanced
stages [9].

Molecular targeted therapies will play an important role
in the management of OCS if future efforts are made to 
better understand the molecular basis of this malignancy.
Several receptors and genes have been reported to be 
over-expressed in OCS [28].The epidermal growth factor
receptor(EGFR) was over-expressed in 30% of cases and is
the target of the agent cetuximib [36]. Vascular endothelial
growth factor (VEGF) was associated with a poor outcome
and was reported in 44% of OCS. The role of bevacizumab
against VEGF is unclear [37]. The genes c-Kit, Cox-2 and
Her-2-neu appear to be over-expressed in 16-25%, 33%
respectively 40-56% of OCS and the potential targeted
therapeutic agents are: Imitinib, Cox-2 inhibitors respec-
tively trastuzumab [38].
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CONCLUSIONS

Ovarian carcinosarcoma is a rare, aggressive, biphasic
malignancy with different proportions of epithelial and
sarcomatous elements associated to a grim prognosis.
Although the knowledge results from retrospective studies
including a small number of heterogenous patients, it is
generally accepted that older age, advanced stage of the
disease and suboptimal surgical resection are poor 
prognostic indicators.

The treatment of OCS is multidisciplinary and includes
optimal debulking surgery and chemotherapy. Complete 
surgical cytoreduction is associated with improved survival
and should be considered the goal of surgical management
of OCS. Surgery should be succeeded by chemotherapy with
a platinum agent (carboplatin or cisplatin) and ifosfamide or
paclitaxel without omitting the toxicity of these agents and
the patient’s characteristics. Novel therapies such as 
biological targeted therapy may be a more promising option
with which to treat OCS. 
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SUMMARY

Background: Bone marrow transplantation is associated by a
number of side effects that could compromise nutritional status
and cause malnutrition.  Therefore an essential part of the 
overall treatment is maintaining an adequate nutritional status in
the recovery period. The objective of our study was to identify
nutritional problems and propose nutrition recommendations for
prevention of malnutrition of hospitalized patients after bone
marrow transplantation 
Subjects and methods: A retrospective review of the hospital
records from all patients passed through the Department of
Transplantation at the Specialized Hospital of Oncology, Sofia
in 2012 was conducted.  A total of 44 patients, 23 females and
21 males at the age 49 ± 14.41 respectively 45.9 ± 13.5 years
were used for nutrition status assessment. Further, the 
composition of the provided hospital diet was analyzed using
Bulgarian food composition data base. 
Results: The average weight reduction of the whole group during
the hospital stay was 3.9 kg, ranged from 0 to 15 kg, with a 
slightly higher loss in women than in men, 6.0 ± 2,3 kg and
4.84 ± 3.7 kg respectively. It was observed a significant decrease
in hemoglobin in men and  WBC, neutrophils, total protein and
albumin levels in all patients and significantly increase the 
activity of liver gamma GT. The provided during the first week
after transplantation diet was with a low energy (1015 ± 272
kcal) and protein (9.9E%) content and was  considered as 
inadequate for this particular patients.  Although the dietary pro-
tein was  increased during the second-week  the negative feature
was the extremely high fat content – 43.1%.  
Conclusion: As there are some indicators of deterioration in
nutritional status after transplantation we propose an improved
diet with an adequate energy content and relatively high 
proportion of protein, flexible and adaptable to the individual
nutrition needs and food preferences. 
Key words: nutritional status, nutrition support, bone marrow
transplantation

RÉSUMÉ

Support nutritionnel chez des patients hospitalisés après une
greffe de moelle osseuse

Introduction: La transplantation de moelle osseuse est liée à 
nombre d’effets secondaires comme la nausée et la perte d’appétit
ce qui peut compromettre le statut nutritionnel et même amener
le patient à un état de malnutrition. Le maintien d’un état nutri-
tionnel adéquat pendant la période de la convalescence représente
une grande partie de la thérapie post greffe. L’objectif donc de
cette étude est d’évaluer le statut nutritionnel et d’élaborer des
recommandations destinées aux hospitalisés pour greffe de moelle
osseuse.
Matériel et méthodes: Ont été examinés tous les dossiers des
patients hospitalisés pendant l’année 2012 dans le Service de
transplantologie de l’Hôpital spécialisé en oncologie de Sofia. Ce
sont les données des dossiers de 44 patients greffés notamment
23 femmes ayant l’âge de 49 ans (+/- 14.4 ans) et 21 hommes
âgés de 45.9 ans (+/- 13.5 ans). La composition de la diète, 
proposée aux hospitalisés, est évaluée en fonction des Tables de
composition des aliments bulgares.
Résultats: La perte moyenne de poids du groupe entier durant
leur séjour hospitalier de 19 jours (+/- 4 jours) est de 3.9 kg. (0
– 15 kg.). Plus importante chez les femmes que chez les hommes,
elle est estimée respectivement à 6. 0 (± 2,3 kg) et à 4,8 (± 3,7
kg). Chez tous les patients a été constatée une réduction impor-
tante de l’hémoglobine, des leucocytes, des neutrophiles, des pro-
téines et de l’albumine ainsi qu’une augmentation importante de
l’activité hépatique gamma GT. Le régime appliqué pendant la
première semaine après la transplantation est à bas niveau
calorique (1015 ± 272 kcal) et à basse teneur en protéines
(9.9E%). Malgré l’augmentation de la valeur énergétique globale
de la diète pendant la deuxième semaine, sa caractéristique 
négative réside dans l’apport en matières grasses de 43.1%
extrêmement important.
Conclusion: Suite aux perturbations du statut alimentaire con
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INTRODUCTION

BB
one marrow transplantation (BMT) is a proce-
dure consisting of administration of chemo-
therapy and radiation therapy followed by 

infusion of hemopoietic stem cells to reestablish and support
the normal marrow function (1). The procedure is applied in
patients with haematological disease, malignant solid tumors
and autoimmune disorders. (2). BMT is associated by a 
number of side effects like poor appetite, nausea, vomiting
and diarrhea which decrease nutrient intake, deteriorate
nutritional status and sometimes cause malnutrition. In 
addition, the significant anatomical and functional failure  of
the gastrointestinal tract like mucositis,  leads to negative
changes in dietary intake and requires precise adjustment of
the diet to the patient's needs in a specific periods after 
transplantation. Some of the complications of mucositis are
bacterial invasion of the bowel wall, sepsis, ulceration, 
malabsorption and diarrhea and all of them can compromise
an adequate food intake. (3) Total parenteral nutrition is still
largely used after BMT mainly because of the complications
related to the gastrointestinal system but in recent years the
indication for total parenteral nutrition (TPN) has 
markedly decreased in favor of oral nutrition. The results
from studies comparing the effect of a total parenteral 
nutrition and an oral nutrition on nutritional status are still
controversial. (4)   The combined nutrition approach – intra-
venous fluids and enteral nutrition has a better effect than
total parenteral nutrition because of  reduced complications
associated with infections and shorter hospital stay. (5, 6)
Weight loss is a negative prognostic factor for outcome after
BMT and is associated with an increased risk of subsequent
mortality  (7). Reduction of side effects with maintaining an
adequate diet and nutritional status in the recovery period is
an integral part of the supportive care of BMT patients. The
objective of our study was to identify nutritional problems
and to propose nutrition modification for hospitalized
patients after bone marrow transplantation for prevention of
malnutrition.

MATERIAL AND METHODS

A total of 44 patients, 23 females aged between 22 and
64 years and 21 males, aged between 22 and 66 years were
included in the study. This is the whole number of 
transplanted patients passed through the Department of
Transplantology at the Specialized Hospital of Oncology,
Sofia during 2012. The main diagnosis of bone marrow 

transplanted patients  were Lymphoma, Multiple Myeloma,
Non-Hodgkin’s Lymphoma and Hodgkin’s disease. The
information for further analyses of patients, including 
diagnosis, anthropometric and laboratory data, and hospital
stay, was collected and reviewed from the hospital records. 

The BMI was calculated using formula: weight (kg)/
height (m2). The following thresholds were considered for
laboratory measurements: hemoglobin (men) < 140 g/L;
(women) < 120 g/L, albumin < 35 g/L, total protein < 58
g/L, neutrophils (5)< 2.10 g/L, lymphocytes < 1.10 g/L.

The composition of hospital diet was analyzed using
Bulgarian food composition tables (8). The recorded data
were analyzed using SPSS 16.0 program. A descriptive 
statistical analysis was performed to assess the patients’
characteristics. Mean and SD and ranges are provided for
continuous variables and percentages are shown for 
categorical variables. A two sided p- value of < 0.05 was
considered statistically significant. 

RESULTS AND DISCUSSION

The patient’s characteristics and anthropometry are
shown in Table 1.  

The anthropometric status of the admitted patients
assessed by BMI, was normal to slightly overweight. 
During the average hospital stay of 16 - 20 days the average
weight reduction of the whole group was 3.9 kg (0-15 kg),
slightly higher among men compared to women 6.0 ± 2.3
kg vs 4.84 ± 3.7 kg. The BMI of the male group was
reduced from 25.37 to 23.36 and of the female - from 26.0
to 24.7.  The percentage of patients with BMI > 25 was
decreased from 38% to 24% among the male group and from
34% to 25 % among the females. There is a consensus that
the energy requirements after transplantation increases and
may reach 130%-150% of predicted basal metabolic expen-
diture. To prevent weight reduction after BMT the dietary
energy intake should be increased to maximum 30-35
kcal/kg/day. The total energy of the provided hospital diet
during the first week after transplantation was 40-60% of the
actual energy requirements based on body weight and this
might be a reason for a substantial weight loss (Table 3).
Although clinical practice varies, there is a general agree-
ment that it is better to underfeed rather than overfeed
resulting in practical kilocalorie targets of 25 kcal/kg but
there is not still a consensus how to counteract the dramatic
weight reduction in the first weeks after transplantation.
However, despite the relatively low  diet energy due to 
catabolic nature of the transplant process, general recom-

statées nous proposons un régime d’alimentation optimisée par
le biais d’un apport énergétique adéquat avec une composante
relativement plus grande de protéines, un régime plus souple et
adapté aux besoins et aux goûts nutritionnels individuels du
patient.
Mots clefs: statut dimentaire, apport nutritionnel, greffe de
moellee osseuse
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mendation for protein intake for adult transplant patients
ranges from 1.2 – 1.5 g/ kg (2,3). 

The changes of selected biochemical indices after the
BMT are shown in Table 2. 

It was observed a significant reduction (p< 0.05) of
hemoglobin in men but not in women, WBC, neutrophils
and lymphocytes in both groups and a decreased total 
protein in all patients. Although non-significantly, the
serum albumin level was reduced both in men and women
and our findings correspond to mild malnutrition
observed to findings of other authors (6). Serum protein
was significantly  and  albumin slightly reduced after the
transplantation and therefore it seems that it is inappro-
priate to determine the nutritional status solely by the
level of these biochemical indices as recommended also by
others (6).

A significant increase of the liver gamma- GT activity
was observed in both groups. The average values of the liver
gamma-GT after transplantation slightly exceed the upper
reference value and may be a result of hepatotoxicity. The
reduction of some indicators of protein status suggests a need
for optimizing dietary protein. Lack of disturbances in 

carbohydrate metabolism was found out, as confirmed by a
normal serum glucose levels and therefore there is no need
a dietary carbohydrates to be reduced. 

Serum potassium, serum calcium and serum creatinine
were within the reference range in the period before 
discharging from the hospital. The neutrophils  decreased
from 4.63 ± 2.98 to 2.98 ± 2.12 in women and from 4.64
± 1.81 to 3.26 ± 1.56 in men. The decline of neutrophils
and lymphocytes is a reason after transplantation the
patients to be recommended a so-called ‘neutropenic diet’
for at least two-three months in order to reduce the risk of
infectious complications. (4)

The current hospital diet provided to post-transplanted
patients has a number of weaknesses such as low energy and
protein content  and high fat content which is inadequate in
respect of the stage of post-transplantation period 
(Table 3). It was established that a low energy (1015 ± 272
kcal) and a relatively low protein (9.9E%) diet were provided
during the first week after the transplantation when the  
gastrointestinal functions were still preserved. During the 
second week after transplantation the conditional side effects
like nausea and vomiting appeared and there is a loss of 

Male Female
n = 21 n= 23

AGE (mean ± SD) 45 ± 13.5 49 ± 14.4
Average hospital stay (days) 20 16
Initial body weight ( kg) 77.26 ± 14.02 72.12 ± 12.0

(46.0  - 105.0) (53 – 105)
Body weight at discharge(kg) 73.03 ± 13.03 69.0 ± 14.0

(46.0 – 98.0) (52 – 101)
Weight reduction range (kg) 5.0 – 15.0 1.0 – 10.0
Average BMI kg/m2 before TBM 25.37± 3.77 26.0 ±  3.00
Proportion of patients with BMI> 25 before TBM (%) 38 34
Average BMI kg/m2 after TBM 23.36± 4,21 24.7 ±  3.7
Proportion of patients with BMI> 25 after TBM (%) 24 25

Table 1 - Patient’s characteristics
and anthropometry

MALE n=21 FEMALE n= 23

TRANSPLANTATION BEFORE AFTER BEFORE AFTER
Hemoglobin (g/L) 124.9±17.9 94.4±31.9* 113.7±16.89 105.7± 8.85
Leucocytes(G/L) 7.73± 1.91 4.91± 2.18* 6.64±2.84 6.22±1.06*
Neutrophils(G/L) 4.64± 1,81* 3.26± 1.56 4.63±2.41 2.98±2.12*
Lymphocytes (G/L) 1.64±0.77* 0.62± 0.40 1,29±0.43 0.73±0.42*
Total protein(g/L) 72.67±9.78* 63.25±5.90 73.03±9.24 64.67±3.76*
Albumin (g/L) 41.94± 3.79 39.67±7.14 41.72±9.59 38.72±2.73
Serum creatinine mcmol/L 66.41±13.34 56.20±17.9 68.52±50.4 58.99±36.14
GGT(U/L) 34.22± 13.0 74,6 ± 55.9* 20.31±11.6 40.55±21.6*
Serum potassium 3,79±0,43 3.7±0.38
Serum glucose 5,98±0.71 5.73± 0.85 6.0±0.68 6.13±0.74
β2 microglobulin 2.39±0.71 2.53±0.96
Calcium  mmol/l 2.58 ±1.22 2.22±0.19
*p < 0.05

Table 2 - Some biochemical indices of patients before and after bone marrow transplantation 



NUTRITION AND BONE MARROW TRANSPLANTATION - IVANOVA et al vol. 50, no. 1, 76

nutrients from the gut especially amino acids. These 
conditions significantly affect food intake and absorption for
up to 2-3 weeks after BMT.  The diet during the second week
was not appropriate for the recovery period because of an
extremely high fat (43.1 E%) and low carbohydrates (42.5
E%) intake which means that it is not adequate  to the 
nutritional status and requirements of the transplanted
patients. Patients were supported by i.v. infusion of glucose
and electrolyte solutions presented in Table 3. To supplement
dietary intake and to reestablish fluid electrolyte balance. 

CONCLUSION

The results of our analyses show that there are sub-
stantial weight reduction and changes in protein status of
patients after BMT despite a relatively short hospital stay.
The diet provided in the hospital during the first and 
second week after the transplantation was not adjusted to
the energy and protein requirements of the patients and
does not compensate some of the metabolic changes. The
nutrition support is absolutely required to preserve 
adequate nutritional status. The diet must be  a “low 
bacteria diet” with an adequate energy and relatively high
protein content, flexible and adaptable to the individual
taste and nutrition needs and preferences. A strict moni-
toring of nutritional status during the hospital stay and in
an outpatient settings should be made.
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FIRST WEEK SECOND WEEK

Total Energy (kcal) 1015 ± 272 1429 ± 220
Protein (g) 21.19 ± 7.9 51.46 ± 8.8
E% 9.9 14.4
Fat (g) 35.01 ± 14.6 68.40 ± 13.5
E% 31 43.1
Carbohydrates (g) 187,4 ± 59.1 157.14 ± 36.46
E% 59.1 42.5
Fluid infusions (ml)-females

• i.v. 1788.0±278.4
• p.o. 1121.6±887.1

Fluid infusions (ml)-males
• i.v. 2100.8±503.8
• p.o. 1498, 33±910.9

Table 3 - Energy and 
macronutrients of the hospital 
diet during the first and second

week after BMT
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INTRODUCTION

LL
’examen échographique entre 11 S-13 S+6 Z
s’est imposé tant du point de vue de l’évalua-
tion du risque génétique que du screening des

anomalies structurales foetales non chromosomiques. 
L’évaluation morphologique du foetus à l’âge gestationnel
précoce, le dépistage de certaines anomalies incompatibles
avec la vie et la cessation de la grossesse dans le 
premier trimestre constituent un pas important qui réduit de
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L’IMPORTANCE DE L’ÉVALUATION DE LA TRANSLUCIDITÉ
INTRA-CRÂNIENNE DANS L’EXAMINATION ÉCHOGRAPHIQUE
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SUMMARY

The importance of the intracranial translucency evaluation in
the echographic exam 11S-13 S+6z

Objective: Prenatal diagnosis of  spina bifida aperta is carried out
by ultrasound examination in the second trimester of pregnancy.
Measurement of the anteroposterior diameter of the fourth 
ventricle can be used as early detection of spina bifida.
Methods: Effective diagnosis of fetal abnormalities often 
necessitates the identification of easily recognizable markers
which direct the attention of the sonographer to the specific
abnormality.In women undergoing routine ultrasound examina-
tion at 11-13 weeks gestation as part of screening for chromoso-
mal abnormalities, a mid-sagittal view of the fetal face was
obtained to measure nuchal translucency (IT) between the brain
stem and choroid plexus, is easily visible.
Conclusion: In the normal fetuses the fourth ventricle was
always visible and the median anteroposterior diameter
increased from 1.5 mm at a crown-rump length (CRL) of 45
mm at a CRL of 84 mm. The lack of view of the 4th ventricle
needs routine ultrasound examinations, the pertitent literature
studies pleading for the association between spina bifida and
the IT measuring alteration.
Key words: first trimester, nuchal translucency, prenatal 
diagnosis, spina bifida, ultrasound

RÉSUMÉ

But: Le diagnostic prénatal de spina bifida aperta est réalisé par
l’examen aux ultrasons pendant le deuxième trimestre de la
grossesse. L’évaluation du diamètre antéro-postérieur du 
quatrième ventricule peut servir au dépistage précoce de spina
bifida.
Méthodes: Le diagnostic des anomalies foetales nécessite souvent
l’identification des marqueurs facilement reconnaissables qui
directionnent l’ultrasonographe vers l’anomalie spécifique.Chez
les femmes ayant subi un examen aux ultrasons de routine à 
11-13 semaines de la grossesse, dans le cadre de l’évaluation des
anomalies chromosomiques,on a obtenu une image mi-sagittale
de la face du foetus afin de mesurer l’épaisseur de la translucidité
nuchale et de l’os nasal. A cet effet le quatrième ventricule, qui
se présente comme une translucidité intra-crânienne (TI) entre le
tronc du cerveau et le plexus choroïde, est facilement visible.
Conclusion: Chez les foetus normaux le quatrième ventricule a
toujours été visible et le diamètre antéro-postérieur moyen s’est
agrandi de 1,5 mm pour une longueur crânio-caudale (CLR) de
45 mm,  à 2,5 mm pour une CLR de 84 mm. Le non visualisa-
tion du IV-ème ventricule nécessite des examens ultérieurs ultra-
sonographiques détaillés, les études de spécialité plaidant pour
l’association entre spina bifida et l’altération du mesurage IT.
Mots clefs: premier trimestre, translucidité nuchale, diagnostic
prénatal, spina bifida, ultrason 

Correspondence address: Adela Serban MD
Médecin spécialiste d’Obstétrique-Gynécologie, IOMC “Pr A.Rusescu” Bucarest, Roumanie    
e-mail: dr.adelaserban@yahoo.com



ÉVALUATION DE LA TRANSLUCIDITÉ  INTRA-CRÂNIENNE DANS L’EXAMINATION ÉCHOGRAPHIQUE 11S-13 S+6Z - ÆERBAN et al vol. 50, no. 1, 78

manière significative tant les coûts financiers qu’émotion-
nels de la famille.

MÉTHODE

L’une des anomalies structurales foetales importantes
est spina bifida qui se rapporte à une fermeture postérieure
incomplète des éléments osseux de la colonne vertébrale.
Spina bifida se divise en deux sous-catégories: spina bifida
aperta et occulta. Dans le premier trimestre de la grossesse
la visualisation de la colonne vertébrale du foetus se rend
difficile, à plusieurs raisons: le tissu adipeux abdominal de
la mère, la localisation antérieure du placenta, 
l’échogénité basse des éléments de la colonne vertébrale.

Initialement, en tant que test screening pour spina
bifida, on a utilisé le niveau de α foetoprotéine du sérum
maternel après 16 semaines gestationnelles, la méthode de
diagnostic étant l’amniocentèse et la quantification du
liquide amniotique du niveau de l’alpha-foetoprotéine et
l’acétyl-cholinestérase. L’ultrasonographie a été ultérieure-
ment utilisée aux résultats favorables, par l’identification ,
dans le deuxième trimestre, à l’examen morphologique
échographique, de deux signes indirects de cette anomalie,
notamment: la rétraction des os frontaux (“lemon sign”)
et le déplacement caudal du cervelet (‘banana sign”). Ces
signes sont également utilisés dans la différenciation de la
malformation de spina bifida des tératomes foetaux. Dans
les tératomes foetaux à localisation au niveau de la
colonne vertébrale foetale ces signes manquent (Fig. 1a, b). 

Dans presque tous les cas de spina bifida aperta est
décrite une association de la malformation Arnold-Chiari
de type II, une conséquence de l’écoulement d’un liquide
cérébro-spinal dans la cavité amniotique avec de l’hypoten-
sion dans l’espace sub-arachnoïde et le déplacement caudal
du cerveau avec hydrocéphalie obstructive (Fig. 2) (1).

La visualisation directe de la colonne vertébrale pendant
le premier trimestre est fréquemment difficile même dans les
conditions d’emploi de certains équipements ultrasono-
graphiques de haute résonance. Les conditions locales, ainsi
que l’épaisseur de la paroi abdominale maternelle, la locali-
sation antérieure du placenta, les dimensions réduites du
foetus, la position du foetus ou l’échogénie réduite des 
éléments de la colonne vertébrale, peuvent représenter des
difficultés dans la visualisation correcte des aspects cervico-
dorso-lombo-sacrés de la colonne vertébrale foetale. Par 
conséquent, les marqueurs indirects pour spina bifida aperta
sont nécessaires pour le soupçon ou la détection précoce de
cette anomalie.

A travers le temps, par le screening échographique du 
I-er trimestre, on a mis en évidence l’absence de la visuali-
sation du ventricule IV (la translucidité intra-crânienne) et
la présence de spina bifida aperta. A l’ultrasonographie il y
a une zone, la translucidité intra-crânienne, parallèle à la
translucidité nuchale, délimitée par deux structures
échogènes: antérieurement- la marge dorsale du pont du
tronc cérébral et postérieurement- la marge du plexus
choroïde. Pour la détermination échographique de la translu-
cidité intra-crânienne on pratique à l’échographie trans-

abdominale, en utilisant un transducteur RAB 4-8 MHz. On
met en évidence les paramètres biométriques foetaux et les
éléments de morphologie foetale abordables à cet âge de 
gestation.

Le mesurage est fait sur la même section médio-sagittale
où l’on fait l’évaluation du risque génétique à 11-13
semaines, en mesurant la translucidité nuchale, l’angle 
fronto-maxillaire et l’identification de l’os nasal (Fig. 3).

RÉSULTATS ET DISCUSSIONS

De nombreuses études sont arrivées à la conclusion
que la section médio-sagittale utilisée pour l’évaluation du
risque génétique à 11-13 semaines, est la plus accessible,

Figure 1 - (a,b) - Tératome spinal non homogène. La section
transversale trans-cérébrale montre des éléments de fosse

postérieure d’un aspect normal à l’échographie

Figure 2 - Méningo-encéphalocèle- Spina Bifida aperta au
niveau de la vertèbre cervicale 1-2- des structures de la fosse
postérieure sont englobées dans la méningo- encéphalocèle

a

b
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pour un test screening surtout, où le temps voué à l’examen,
la facilité d’identification des différents examinateurs sont
essentiels. Il résulte de l’étude faite par Fong et al sur 199
foetus qu’une région cérébrale postérieure normale constitue
une translucidité intra-crânienne normale, ayant une spéci-
ficité élevée pour exclure spina bifida; une translucidité
intra-crânienne inadéquate est rencontrée soit à cause de
certaines difficultés techniques soit dans les cas de spina bifi-
da ultérieurement confirmés à l’échographie morphologique
du deuxième trimestre.

La valeur de la clarté intra-crânienne est en interdépen-
dance avec l’âge gestationnel du foetus à partir d’une valeur
de 1,5 mm qui correspond à un CRL de 45 mm jusqu’à 2,5
mm correspondant à un CRL de 84 mm. De même, on a
aussi fait des études pour évaluer l’exactitude de l’identifica-
tion de la translucidité intra-crânienne par le même 
examinateur ou par des examinateurs différents. Les études
classifient ce paramètre comme reproductible, depuis une
concordance modérée en inter-observatoire, à moins de 5%
de différences chez le même examinateur (2,7).

Parallèlement avec la mise en évidence de la translu-
cidité intra-crânienne il est mis en valeur le rapport entre
l’épaisseur de la moelle épinière et la distance entre la
marge postérieure de celle-ci et l’os occipital. D’habitude
la limite supérieure chez les foetus normaux de 11
semaines est 0,87, et chez ceux de 14 semaines, 0,72. En
général, la valeur du rapport doit être moins de 0,9, un
épaississement de la moelle osseuse et une diminution de
la distance entre celle-ci et l’os occipital conduisent à une
croissance du rapport entre ces deux mesurages avec une
valeur surunitaire (3). Dans la littérature de spécialité ont
été exposées d’autres opinions aussi (Buisson et al, Finn et
al) par l’identification de certains signes échographiques
indirects de spina bifida en sections axiales du crâne foetal
- le parallélisme entre les pédoncules cérébraux et le
déplacement postérieur de l’aqueduc Sylvius. Elles n’ont
pas été rendues publiques, étant surtout accessibles à 
certaines personnes avec de l’expérience. La visualisation
du crâne foetal en plan axial est utile pour la poursuite de
sa forme, le mesurage du diamètre bipariétal, l’exclusion

des cas de holoproencéphalie par la mise en évidence des
plexus choroïdes séparés par falx cerebri (Fig. 4).

De nombreuses études ont montré l’altération de la
valeur de la translucidité intra-crânienne non seulement
dans le cas de spina bifida, mais aussi dans la pathologie
de fosse cérébrale postérieure.Nizard et al rapportent qua-
tre cas de foetus avec le syndrome de Dandy Walker, aux
modifications de la fosse cérébrale postérieure du premier
trimestre, ayant une valeur accrue de la translucidité intra-
crânienne (4). Lafouge et al. rapportent une croissance des
dimensions du ventricule IV dans le cas d’un foetus avec
kyste de la poche de Blake (5). Un rapport surunitaire de
l’épaississement de la moelle épinière à la distance entre
la marge postérieure de celle-ci et l’os occipital associé à
un focus échogénique intra-spinal au niveau lombaire a
été  aussi concluant pour la mise du diagnostic de diasté-
matomyélie de type I, fait ultérieurement confirmé après
l’interrumption de la grossesse, à 12 semaines (8).

CONCLUSIONS

Le mesurage du IVe ventricule, du pont cérébral et de
la distance entre le pont cérébral et l’occiput apportent
des éléments définitoires pour l’intégrité du canal neural
et des structures de la fosse cérébrale postérieure.

Les données de la littérature montrent que la non 
visualisation du ventricule IV nécessite un examen
échographique ultérieur, étant un facteur d’alerte pour
d’autres pathologies, pour spina bifida surtout.

Figure 3 - Section médio-sagittale du profil foetal avec la mise
en évidence des marqueurs : os nasal, translucidité  intra-
crânienne, translucidité nuchale et angle fronto-maxillaire

Figure 4 (a. b) - Sections à travers du crâne foetal - à 12
semaines VG où l’on visualise la translucidité foetale et V4

a

b
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L’avantage majeur est représenté par l’exécution des
mesurages sur la même section médio-sagittale de 
l’échographie de screening à 11-13 semaines, mais pour
qu’il devienne routinier il est besoin d’un entraînement
spécialisé des examinateurs et l’augmentation du nombre
des études prospectives dans l’approfondissement de ces
corrélations. 
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TT
hrombophilia defines a pathological state
associated with a higher risk of arterial,
venous or microcirculation thrombosis.

Thrombophilia may be primary, due to congenital defects
of the natural anticoagulation mechanisms, or secondary,
accompanying other conditions. The mechanisms leading
to thrombosis are complex, and the disease triggering or
inducing factor is rarely identified without doubt. 
Secondary thrombophilia occurs in a multitude of patho-
logical situations (malignancies, chronic inflammatory
diseases, postoperative, pregnancy, oral contraceptives,
obesity, hyperlipidemia), its mechanisms, which are some-
times incompletely elucidated, varying depending on the
condition involved. The diagnosis is of the primary 
disease, and in most cases there is no significant correla-

tion between the clinical thrombotic manifestations and
the usual hemostatic test alteration. (1)

Diabetes Mellitus 

Endothelial dysfunction, hypercoagulability and oxida-
tive stress were identified in diabetic patients and the role
played by these factors in the occurrence of micro- and
macro-vascular complications was analyzed.(2) Hypercoag-
ulability, detected due to high levels of fibrin, factor VII
and plasminogen activator inhibitor (PAI), leads to exces-
sive fibrin formation and insufficient fibrin degradation.
Prospective clinical trials have shown a connection
between blood viscosity, hypercoagulation tendency and
micro-vascular disease (3), as well as the association 
of these changes with high coronary morbidity and 
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SUMMARY

Thrombophilias include congenital and acquired defects 
predisposing to high coagulation and arterial and venous 
thromboembolism. Their detection has become an important
diagnosis and treatment challenge, especially due to the 
continuous improvement of laboratory techniques. Considering
their involvement in the pathogenesis of certain conditions 
having a significant impact on public health, the idea of 
identifying thrombophilic subjects and of a possible prophylaxis
of thrombotic events in these subjects is a very current topic. (1)
Key words: secondary thrombophilia, thrombosis, diabetes 
mellitus, collagenosis, neoplasia, pregnancy

RÉSUMÉ

La thrombophilie secondaire

Les thrombophilies incluent des anomalies congénitales et 
acquises prédisposant à l’augmentation de la coagulation et à la
thromboembolie veineuse et artérielle. Leur détection est 
devenue une question importante de diagnostic et de traitement,
avec l'amélioration des techniques de laboratoire. En raison de
leur implication dans la pathogenèse des maladies ayant un
impact sur la santé publique, l'idée d'identifier des sujets 
thrombophiliques et la prophylaxie des accidents thrombotiques
possibles chez ces sujets est d'un grand intérêt. (1)
Mots clés: thrombophilie secondaire, thrombose, diabète, 
collagénose, néoplasie, grossesse
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mortality rates. (4) Moreover, the excessive formation of free
radicals due to glucose oxidation and the reduction of the
antioxidant capacity of the body induce LDL oxidation in
diabetic patients, which is the first step in the atheroscle-
rotic process. Thus, this mechanism is very likely to trigger
accelerated vascular disease. Furthermore, oxidative stress
and the accumulation of advanced glycation end products
(AEG) were related to diabetic endothelial dysfunction 
leading to arterial narrowing and increased ATS deposit 
formation susceptibility. Thus, in addition to hyperglycemia,
hypertension and other “classical” vascular risk factors,
hypercoagulability, oxidative stress and endothelial dysfunc-
tion are pathological disorders common in diabetic patients.
There is epidemiological and laboratory evidence that these
abnormalities influence the development of micro- and
macro-vascular endothelial complications. (2)

Collagenosis

Most collagen diseases, especially systemic lupus 
erythematosus, are characterized by a high thrombosis 
tendency.(1) A particular mechanism is the occurrence of
the lupic anticoagulant, which is represented by antiphos-
pholipid antibodies, which interfere with the calcium-
dependant binding of prothrombin and factor Xa to phos-
pholipids, thus inhibiting the activity of the phospholipidic
complex required to turn prothrombin into thrombin. The
thrombosis-inducing mechanisms have not been fully 
elucidated yet, but a few assumptions have been formulated:
protein C activation inhibition; inactivation inhibition
mediated by protein C-protein S of the Va, VII coagulation
factor; inhibition of the fibrinolytic activation of the factor
XII/kallikrein; platelet activation increase; increase of factor
Xa generation by platelets; free protein S decrease.(5) 
Clinical signs consist of arterial and venous thrombosis in
different organs: deep venous thrombosis of the upper and
lower limbs, inferior vena cava, hepatic, portal and renal
vein thrombosis and pulmonary embolism, arterial throm-
bosis, including the coronary, carotid and aortic vessels, reti-
nal and cerebral vascular thrombosis, miscarriage syndrome
especially during the first term, by placenta thrombosis, fetus
death in the second or third term.(5)

Myeloproliferative Syndromes

Polycythemia Vera 

This is a myeloproliferative syndrome with unknown 
etiology, which involves the pluripotent stem cell. It is 
characterized by predominant or exclusive red blood cells
hyperproduction, which leads to polycythemia. The 
proliferation is monoclonal. Polycythemia associated with a
higher thrombotic risk is correlated mainly with blood 
viscosity increase due to hematocrit increase. The interac-
tion between the vascular wall and the high number of 
clonal leukocytes and blood platelets may later trigger
increased leukocyte adhesiveness with thrombocytic activa-
tion, thus leading to the thrombocytic diathesis specific to
the disease. Thrombosis and thromboembolism occur in 15-
60 % of the cases and are the main cause of death (in 10 -

40 % of them). (6) Thrombosis may be venous or arterial.
Cerebral, coronary, pulmonary and mesenteric thrombosis,
arterial limb thrombosis and pulmonary embolism are the
most common. Old age (70 and over), a history of throm-
botic events, vascular diseases and repeated phlebotomies
are thrombosis risk factors. Therefore, the main vessels of
asymptomatic patients associating vascular and systemic risk
factors or of patients aged 70 and over should be examined
in order to prevent thrombotic events. In the absence of
treatment, the disease progresses towards death in a relative-
ly short time. Thus, 50% of the untreated patients die 
within the first 18 months from the first symptom. Throm-
bosis is the main cause of this. (7)

Essential Thrombocythemia 

Essential thrombocythemia is a monoclonal prolifera-
tion of the hematopoietic stem cell characterized by
abnormal megakaryocyte proliferation and high platelet
counts in the peripheral blood, which often exceed
600000/mm3. Thrombotic signs are detected on diagnosis
setting in 20-45% of the patients.(6) They may also occur
during the course of the disease. They are a predominant
manifestation of the disease and they are much more 
frequent than hemorrhagic manifestations. Thrombotic
occlusions may be arterial or venous, sometimes concomi-
tant. They are more common in aged than in young indi-
viduals, for the same platelet figures. Arterial thrombosis
(occurring in 30% of the patients on diagnosis setting) - it
is mostly due to platelet emboli or local platelet aggrega-
tions in the small arteries, with occlusions manifested by
finger/toe ischemia and even necrosis, or ischemic strokes,
transitory or constituted. Thrombosis may also involve
bigger arterial trunks, such as axillary, carotid or lower
limb arteries (intermittent claudication). Coronary artery
thrombosis causes angina attacks and even myocardial
infarction. Venous thrombosis (occurring in 6% of the
patients on diagnosis setting)- involves both surface and
deep veins.(8) It mainly involves limb veins, but it may
also occurs in other less ordinary sites (which may attract
attention on a possible myeloproliferative pathology) like:
the spleen, portal, hepatic, mesenteric (abdominal pains)
and renal veins. Miscarriage is relatively commonly 
associated with essential thrombocythemia. Placenta 
failure due to placenta vessel thrombosis is the cause. 
Erythromelalgia – is an almost pathognomonic sign, but it
also occurs in patients with primitive polycythemia also
suffering from significant thrombocytosis. It starts at the
distal end of the lower limbs by acroparesthesia followed
by pain and burning sensation in the feet, which congest.
These phenomena are sometimes extremely painful. They
may be triggered by intense physical effort or by heat. The
histological examination reveals arteriolar lumen 
narrowing due to endothelial cell expansion, associated
with smooth muscle cell proliferation, with cytoplasm 
distension, intracellular material deposit, elastica interna
fragmentation. Changes are due to platelet-mediated acral
inflammation and arteriolar thrombosis.(6)
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Neoplasia

Almost all neoplasias (carcinoma, lymphoma,
leukemia) are accompanied by a pathological coagulation
activation, with the occurrence of a disseminated intra-
vascular coagulation, most of the times subclinical. Only
a thrombocytopenia of different degrees, a prolongation of
the coagulation times (TQ, APTT), possibly with the
occurrence of fibrin monomers and fibrin and fibrinogen
degradation products are detected.(1) This fact may still
not be accounted for very clearly; it seems that both
tumor cells and macrophages and monocytes associated to
the tumor secrete a tissue factor (tissue thromboplastin)
and the so-called cancerous procoagulant causing extrin-
sic coagulation activation. PAI 1 are also present on the
surface of some neoplastic cells, thus preventing fibrin
deposit removal by fibrinolysis. In some cases, like for
instance acute promyelocytic leukemia or metastatic
muciparous carcinomas occurring in the gastrointestinal
tract, CID, materialized in severe thrombosis and 
hemorrhage may be at the forefront of the clinical signs.
Thrombotic phenomena are sometimes exacerbated or
become clinically visible when chemotherapy or anti-
tumor hormone therapy is administered.(1)

Nephrotic Syndrome 

In patients with severe nephrotic syndrome, the inci-
dence of renal venous thrombosis may be as high as 35%,
and the incidence of other thromboses varies between 10
and 40%. The mechanisms are intricate, as we witness, on
the one hand, a loss of proteins with low molecular weight
like AT III, combined with a compensating increase of 
certain high weight coagulation factors like fibrinogen, F V
and F VIII, which tips the hemostatic scales in favor of
thromboses. Moreover, nephrotic syndrome is accompanied
by platelet hyperactivity. Usual hemostatic tests are usually
not modified, whereas more elaborate tests are pointless, as
they do not bring about a clear therapeutic advantage. 
Anticoagulant and antiplatelet drugs may be prescribed
depending on the severity and frequency of thrombotic
events.(1)

Pregnancy

Pregnancy is characterized by coagulation activation, as
20% of the mother deaths may be accounted for by throm-
boembolism. Factors II, IX, X and von Willebrand increase,
whereas fibrinolytic activity decreases. Circulating anticoag-
ulants like anticardiolipin antibodies are also relatively com-
mon, which, although contribute to APTT prolongation,
are associated with a high thrombotic risk, due to the lesions
that they cause. The increase of the hydrostatic pressure in
the abdomen and lower limbs causes stasis and also induces
thrombosis. Late pregnancy toxemia, preeclampsia and
eclampsia are actually an exacerbation of this process, and
they occur in severe cases of clinically manifest CID. The
venous thrombosis risk associated with pregnancy is higher
in women with congenital thrombophilia, the result being a
higher incidence of thromboembolic complications during

pregnancy and childbed, a higher miscarriage incidence,
delays in fetus growth, preeclampsia and torn placenta.
Genetic risk factor testing has become a must in the 
monitoring and prevention of thrombotic complications
during pregnancy. As is the case with thromboembolic 
diseases in general, thromboembolic disease during preg-
nancy has several causes and it is a complex interpretation
model for the numerous risk factors.

Many of the physiological changes occurring during
pregnancy predispose to thrombosis: venous stasis increase
and venous distension, especially in the lower limbs, due
to the pressure applied by the pregnant uterus. Other pre-
disposing factors are represented by significant coagulation
and fibrinolysis system changes occurring during pregnan-
cy: higher II, VII, X coagulation factor levels, increased
fibrin generation, protein S concentration decrease 
and fibrinolysis inhibition. Prolonged bed confinement,
association of delivery instruments or the older age of
delivering mothers are additional risk factors. Most of the
thromboembolic events associated with childbirth occur
ante-partum: 75% of the episodes of deep venous throm-
bosis, 51% of which during the first 15 weeks of gestation.
On the other hand, many cases of pulmonary embolism
(66%) occur postpartum.(9) The occurrence of thrombo-
embolism during childbirth, especially in women with
one or several genetic risk factors in congenital throm-
bophilia has major implications in patient monitoring;
this requires extensive heparin therapy during pregnancy,
prophylactic heparin therapy during the following preg-
nancies and, of course, cautious future administration of
oral contraceptives and estrogen therapy replacement.
Genetic risk factors may also account for the fact that the
incidence of recurrent thromboembolic episodes during a
following pregnancy is higher in women with a history of
thromboembolism during pregnancy.(10)

Obesity and Hyperlipidemia

These pathological occurrences induce thrombosis by
numerous mechanisms. The increase of the activity of 
certain coagulation factors like factor VII, X, XIII and the
concomitant relative decrease of the fibrinolytic activity
were noted. Moreover, atheromatous plaques and injured
endothelia release tissue factor. The diagnosis is that of
the basic disease, and thrombosis therapy is standard, 
consisting of anticoagulant drugs. The appropriateness of
preventive, anticoagulant and antiplatelet therapy is 
discussed for each patient.(1)
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SUMMARY

The aim of the study was to review the articles dealing with lipid
importance in assessing the severity of preeclampsia and to 
evaluate if circulating levels of leptin are distinct in women with
preeclampsia and women with an uncomplicated pregnancy.
Preeclampsia is a malfunction of vascular endothelium and
vasospasm that appears after 20 weeks of pregnancy and disappears
as late as 4-6 weeks after the moment of birth. It is clinically 
characterized by hypertension, proteinuria and pathologic edema. It
is the leading cause of maternal, fetal and neonatal mortality and
morbidity. Preeclampsia is characterized by an abnormal 
elevation in serum total cholesterol, triglycerides, LDL cholesterol
and an important decrease in HDL cholesterol, beyond the physio-
logical modifications of normal pregnancy which is generally
regarded as evidence of the implication of lipid disturbances in its
pathophysiologic mechanism. So our study includes estimating
serum lipid profile in preeclampsia and its relation with severity.
Lipid profile was significantly modified compared to controls and
there is positive correlation with the severity of preeclampsia.
Key words: lipid profile, dyslipidemia, preeclampsia, triglycerides,
Leptin

RÉSUMÉ

L’influence du profil des lipides maternels dans la pre-eclamsie

L'objectif de l'étude était d'examiner les articles traitant de 
l’importance des lipides dans l'évaluation de la gravité de la pré-
éclampsie et d'évaluer si les taux circulants de leptine sont 
distincts chez les femmes atteintes de pré-éclampsie et les femmes
avec une grossesse sans complications. La pré-éclampsie est un 
dysfonctionnement de l'endothélium vasculaire et du vasospasme
qui apparaîssent après 20 semaines de grossesse et disparaissent
aussi tard que 4-6 semaines après le moment de la naissance. Il est
cliniquement caractérisé par une hypertension, une protéinurie et
œdème pathologique. C’est la principale cause de mortalité et de 
morbidité maternelle, fœtale et néonatale. La pré-éclampsie se 
caractérise par une élévation anormale du taux de cholestérol
sérique total, des triglycérides, du cholestérol LDL et une diminu-
tion importante du cholestérol HDL, au-delà des modifications 
physiologiques de la grossesse normale, ce qui est généralement
considéré comme une preuve de l'implication des perturbations
lipidiques dans son mécanisme physio-pathologique. Donc, notre
étude comprend l'estimation du profil lipidique dans la pré-
éclampsie et sa relation avec la gravité. Le profil lipidique a été
modifié de façon significative par rapport aux témoins et il existe
une corrélation positive avec la gravité de la pré-éclampsie.
Mots clés: profil lipidique, dyslipidémie, pré-éclampsie, 
triglycérides, leptine
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DD
uring a normal pregnancy, serum lipids (total-
cholesterol, LDL-cholesterol, HDL-choles-
terol, and triglycerides) rise constantly and

take months to fall postpartum.
In early pregnancy, there is increased body fat accumula-

tion associated with increased lipogenesis, while in late 

pregnancy, for a good fetal development there is accelerated
breakdown of fat depots [9].

A total of 222 pregnant women participated in the study
into five groups of different gestational age: 11–14 weeks;
19–23 weeks; 27–29 weeks; 35–37 weeks and between  1 and
3 days after delivery. The median maternal age was 31 years,
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42% women were nulliparous, mean BMI (kg/m2) was 25.9
and 16% were smokers. These demographics are valide for
the entire population located in the antepartum period.
One of three patients had a first-degree relative diagnosed
with hypercholesterolaemia. Four pregnant women were
discovered with gestational diabetes mellitus and one
woman of the selected patients had pre-eclampsia in the
past. Women denied the cosumation of alcohol away preg-
nancy, but the majority consumed 3.9 units per week. [2]

Total cholesterol for all gestations ranged from 3.8–10.7
mmol/l (mean of 6.0 mmol/l). 78% had total cholesterol 
levels 5 mmol/l. Starting with the first trimester of gestation,
total cholesterol was raised and after that an important fall
occurred postpartum, although the median persists on a  
higher value than the normal value of  non-pregnant women. 

HDL rised from 0.9–3.7 mmol/l crossways all gestations
(median, 1.8 mmol/l), while LDL ranged from 1.3–6.1
mmol/l (median, 3.3 mmol/l). HDL remained within normal
ranges at weeks 11–14, weeks 35–37 and postpartum.
Between 19 and 29 weeks of pregnancy, HDL levels were 
significantly increased. Seven women did not have HDL 
levels examined. Low-density lipoprotein peaked between 27
and 29 weeks of gestation, although levels were raised at all
gestations. 

Triglycerides increased from 0.55–5.38 mmol/l in 213
women. The average value of  triglyceride was 1.9 mmol/l,
and from the selected patients there were discovered six
women with a triglyceride level above 4.52 mmol/l.
Triglycerides values ascended progressively as gestation
advanced, and did not importantly decrease in the post-
partum period. Before 27 weeks of pregnancy,the average
triglycerides levels are situated below the value of 1.7
mmol/l. The results were not significantly influenced by
habits like fasting, smoking and obesity [2].

Preeclampsia is a pregnancy specific, multisystem, hyper-
tensive disorder characterized by new onset hypertension
and proteinuria after 20 weeks of gestation and remission of
signs after delivery. It is unique for human pregnancy [3] and
from all the medical complications of pregnancy it is the
most frequently, in developing countries, as access to health
care is limited.

It has been suggested that high modificatons of lipid
profile during pregnancy may be associated with pre-
eclampsia.

Low circulating levels of adiponectin and increased 
leptin have emerged as preeclamptic risk  factors. Comparing
the adiponectin concentration, overweight pregnant women
have a lower adiponectin level than women with normal
weight. Circulating leptin levels are raised 2 to 3 fold above
in pregnancy' s time than the concentrations detected in
nonpregnant women are further elevated in patients with
pre-eclampsia. It is very useful to propose possible adipokines'
values as prognosis markers to evolve preeclampsia, but there
are not determined adiponectin and leptin levels for each
period of pregnancy.           

Adiponectin concentrations are negatively correlated
to adiposity, suggesting that adipose tissue exerts a 
negative feedback on adiponectin production and/or

secretion. Adiponectin is postulated to play a role in the
modulation of glucose and lipid metabolism in insulin-
sensitive tissues, besides anti-inflammatory, antiathero-
genic, anti-diabetic and angiogenic properties. [11]

Early pregnancy dyslipidemia is associated with an
increased risk of preeclampsia [6]. Women with a history of
preeclampsia have significant differences in lipid parameters
and an increased succeptibility to lipoprotein oxidation
when compared to women who had normal pregnancy [8].
Therefore, simple measurement of serum lipid profile may be
a good predictive value in preeclampsia. 

The main modulator of this dyslipidemia is hyperoestro-
genemia in pregnancy that induces hepatic biosynthesis of
TGs [7]. In early pregnancy, the anabolic phase encourages
lipogenesis and fat accumulation in preparation for a good
and rapid fetal growth and development in late pregnancy
[13]. Lipolysis is increased as a result of insulin resistance,
leading to increased flux of fatty acids to the liver promoting
the synthesis of very low density lipoproteins and increased
triglyceride (TG) concentrations [14].

During pregnancy, the hepatic lipase activity increases
and lipoprotein lipase activity decreases. Hepatic lipase is
responsible for the increased synthesis of the TGs at the
hepatic level, whereas the decreased activity of lipoprotein
lipase is responsible for the decreased catabolism at the 
adipose tissue level, the net effect of which will be an
increase in circulating TGs.

The decreased activity of lipoprotein lipase makes that
very-LDL remains in the plasma for longer and leads to the
accumulation of LDL. An increase in LDL is associated with
the development of atherosclerosis. Women with preeclamp-
sia display additional alterations in blood lipids reflecting 
disordered lipid and lipoprotein metabolism. Serum TG 
levels rose much more in preeclampsia as reported by some
studies. The endothelial dysfunction is made by the increased
TG levels, found in pre-eclampsia and deposited in predis-
posed vessels, including the uterine spiral arteries. 

There was an important rise in TC levels in preeclampsia
as compared to normal pregnancy in many studies, [19].
However other studies reported no alteration in TC levels. A
significant rise in the LDL-C levels was seen in preeclampsia
as compared to controls and HDL-C levels decreased in
preeclampsia cases [19]. Low HDL-C in preeclampsia is due
to insulin resistance.

There is a direct correlation between adipose tissue
lipoprotein lipase activity and plasma HDL cholesterol. This
direct correlation may be responsible for low levels of HDL
cholesterol. Thus, dyslipidemia mediated activation of the
endothelial cells and the placentally derived endothelial dis-
turbing factors like lipid peroxides could be a possible cause
in the pathogenesis of pregnancy induced hypertension. This
association may be significant in understanding the patho-
logical process of preeclampsia and may help in developing
strategies for prevention and early diagnosis of preeclamp-
sia.Thus, estimation of lipid profile may have a predictive
role in the assessment of the extent of endothelial damage in
preeclampsia and may help patient by preventing or 
foreseeing the effects of complications in preeclampsia. [19]
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Several studies have identified proatherogenic patterns
in lipid concentrations that precede clinical manifesta-
tions of preeclampsia.

A prospective study carried out by Gilberto Kac et al 
included a cohort of 226 pregnant women. [16] The aim of
this study was to test the association of lipid profile early in
pregnancy and the 2nd and 3th trimester BPL (blood 
pressure levels). The main co-variates were total cholesterol,
triglycerides, high-density lipoprotein (HDL-C), low-density
lipoprotein (LDL-C) and leptin. The outcome was diastolic
blood pressure (DBP) and systolic blood pressure (SBP) 
variation from the 2nd to the 3rd trimester. The results 
reflected the fact that time elapsed between the 2nd and 3rd
trimester and prepregnancy body mass index were associated
with DBP and SBP. Triglycerides (SBP: β=0.0638, p=0.010),
total cholesterol (SBP: β=0.0533, p=0.017; DBP: β=0.0319,
p=0.077) and LDL-C (SBP: β=0.0756, p=0.010; DBP:
β=0.0475, p=0.029) were also associated with DBP or SBP.
So, the  results showed that leptin and lipid profile early in
pregnancy might play a role on the BPL change from the 2nd
to the 3rd trimester. [15]

A prospective cohort study analysed whether first and
late second trimester serum total and high density lipopro-
tein cholesterol are associated with blood pressure, uterine
artery pulsatility index and pregnancy outcome. The result
suggests that  the level of serum total cholesterol was impor-
tantly related to the risk of preeclampsia in the first trimester
of pregnancy, with the adapted relative risk exceeding 5 for
women that have serum total cholesterol levels above 6.0
mmol/l, comparing with pregnant women with a serum total
cholesterol levesl under the value of 5.0 mmol/l. There is also
demonstrated a significant relationship between serum total
cholesterol levels in first trimester and diastolic blood 
pressure (coefficient of linear regression = 0.02 (mmol/l)/
mmHg, 95% CI = 0.01 to 0.03), and the modifications
appeared in systolic and diastolic blood pressure from the
beginning of the pregnancy  to the end of the second
trimester associated with  changes in serum total cholesterol
levels and high density lipoprotein cholesterol levels. [5]

A study was conducted to evaluate the levels of serum
triglycerides, in preeclamptic primigravida, as most cases of
preeclampsia occur in nulliparous women without any 
pathology, in whom the incidence of preeclampsia may be
7.5% in worldwide and nulliparous women diagnosed with
preeclampsia before 30 weeks have a recurrence risk as high
as 40% during subsequent pregnancies. Estimation of serum
triglycerides during pregnancy in primigravida, may help in
identifying high risk pregnancies that are more prone for
developing preeclampsia. A cross sectional study was 
conducted in 50 pre-eclamptic primigravida (20-30 years age)
in third trimester of pregnancy and 50 controls, matched for
age and gestational age and other anthropometric data.

The result shows that there is highly significant 
difference between study and control group in systolic and
diastolic blood pressure. There is a high statistical significant 
difference between serum triglycerides between study and
control group. The [mean ± SD] serum triglycerides levels in
study group was 243±9.96 mg/dl and in controls 222.1±8.69

mg/dl. [3]
In their study made in India, Phalak and Tilak included

30 normal healthy pregnant women and 30 pre-eclamptic
women in their third trimester of pregnancy.[19] Serum total
cholesterol, triglycerides, LDL cholesterol and HDL- choles-
terol were studied and the results demonstrated that the
lipid profile is modified in preeclamptic group. There was a
marked rise in serum total cholesterol, triglycerides, LDL
cholesterol and an important decrease in HDL cholesterol
in preeclamptic group as compared to the control group
(normal healthy pregnant women). Normal human 
pregnancy results in physiologic hyperlipidemia involving a
gestational rise in blood triglycerides  and cholesterol. There
is a significant rise in serum TG in normal pregnancy as
compared to nonpregnant women, which may be as high as
two to three folds in the third trimester (10). There was an
important rise in TC levels in preeclampsia as compared to
normal pregnancy in this study. A significant rise in the
LDL-C levels was seen in preeclampsia as compared to con-
trols. There was significant fall in HDL-C in preeclampsia
cases as compared to controls. 

Previous studies have documented that plasma leptin
concentrations are increased significantly during the third
trimester of preeclamptic pregnancies in contrast to normal
pregnancies [10],[17]. Other studies have domonstrated that
plasma leptin levels are elevated even before preeclampsia
had become clinically evident [4],[12],[1]. A Mexican study
of leptin and preeclampsia has showed that a value above 40
ng/ml in the third trimester of pregnancy seems to be a good
predictor or preeclampsia [16]. However,it is not rigorously
established the fundamental mechanism of the increased
plasma leptin levels in preeclampsia and how leptin' 
function gives rise to the development of hypertension.[23]

There were selected 15 normotensive pregnant adoles-
cents and 5 preeclamptic adolescents in a study made by
Duarte et al. to compare the modifications of serum leptin
levels in a normal pregnancy and preeclamptics. There were
evaluated two different gestational periods: between the 21th
and 30th weeks and the second period: between the 31st and
40th weeks of gestation. The results demonstrated that in
both studied groups  there was a serum leptin rise at the end
of pregnancy although in preeclamptic patients the change
was more noticeable. In pregnant woman with normal 
tensive values, serum leptin increased from 11.9±1.20 (21st
to 30th week) to 13.9±2.23 ng/mL (31st to 40th week), and
in preeclamptic pregnants the rise was from 11.9±1.20 to
17.6±4.565 ng/mL. BMi was also increased: in preeclamptic
patients the BMI importantly rise in the period between the
21st to 30th weeks of gestation comparing to the period from
the 31st and 40th week. In normotensive women these 
values were maintained stable. It was demonstrated that in
preeclamptics, at the end of gestation period the ratio 
leptin/BMI was significantly higher: 0.56±0.06 (21st to 30th
week) vs 0.70± 0.15, p<0.05. In normotensive pregnant
women, the values of the ratio leptin/BMI was variable from
0.44±0.02 between the 21st and 30th week to 0.41±0.04
between the 31st to 40th week of gestation. There was a
direct and important relation between the levels of  BMI and
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leptin in both periods of gestion, in normal pregnancies: 
r = 0.7, p<0.004 (31st to 40th ) vs r = 0.94, p<0.0001 (31st
to 40th week). 

Concerning the preeclamptic pregnant women, these 
correlations were wasted in both gestational periods.  There
was suggested a leptin resistance pattern in preeclampsia,
analysing the leptin/BMI ratio and the higher concentrations
of leptin observed when preeclamptics were compared to 
normotensive pregnants, in both periods of pregnancy. [24]

Prayer et al made a study to determine whether 
circulating levels of leptin are modified regarding women
with preeclampsia and women who had a normal pregnancy.
In this study there were included 36 pairs of women with
uncomplicated pregnancy or preeclampsia, matched 1:1 for
BMI before pregnancy and fetal gestational age at the
moment of delivery. There were evaluated the levels of leptin
in maternal and umbilical venous plasma obtained at 
delivery. In both of the analised groups, prepregnancy BMI
was 21.1 kg/m2. Mean fetal gestational age at delivery was
40.1weeks.  The results demonstrated that the average leptin
concentrations were significantly lower in  preeclamptics 
(8.3 ng/mL, range 3.5-20.0 ng/mL) than in normal pregnant
women (20.2 ng/mL, range 6.0-63.7 ng/mL). Regarding the
median umbilical venous leptin, there were not important
differences between the studied groups.  The concentrations
of umbilical venous leptin matched positively with birth
weight in both groups, whereas  there were not observed 
correrelations between maternal and fetal hormone concen-
trations. So, there was no fits found between maternal 
leptin concentrations and birth weight. [20]

CONCLUSIONS

Normal gestation is characterized by increase in lipid 
production to foster the healthy fetal development. However,
evidence demonstrated that if atherogenic dyslipidemia
exists in prepregnancy period and in early gestation – confers
an increased risk of adverse pregnancy complications, such as
preeclampsia.

There was a marked rise in serum total cholesterol,
triglycerides, LDL cholesterol and an important decrease in
HDL cholesterol in preeclamptic group as compared to the
normal healthy pregnant women. 

The risk of pre-eclampsia characteristically rose with
increasing TG (triglycerides) concentration.

Lipid profile early in pregnancy plays a role on the blood
pressure levels  change from the 2nd to the 3rd trimester.

The modifications in systolic and diastolic blood pressure
from the beginning of the pregnancy to the end of the 
second trimester was correlated to changes in serum total
cholesterol and high density lipoprotein cholesterol.

The correlation between umbilical venous leptin con-
centration and birth weight is independent of the presence
of preeclampsia.

The higher concentrations of leptin and leptin/BMI
ratio observed when preeclamptics were compared to
normotensive patients, in both gestational periods, suggest a
leptin resistance pattern in preeclampsia.

In conclusion, hence early detection of these parameters

will be useful to support a good management of cases of
preeclampsia, with a good impact on the improvement of
materno-fetal outcome 
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THE IMPORTANCE OF AUTOPSY AND ITS SOCIAL 
IMPLICATIONS
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SUMMARY

Dissections are the root of medical science, having been initially
practiced for studying and understanding the human body. As
knowledge has evolved, the connections between health and sick-
ness and the cause of death have become increasingly important.
Over time, the results obtained from studying human cadavers
have had a huge impact on the evolution of medicine; and 
dissections were considered the only way to obtain, describe and
classify the effects of different pathological processes and the 
consequences over the entire organism. Even if the benefits of
autopsy are numerous, the autopsy rate has decreased dramati-
cally maybe due to new methods of diagnosis and investigations,
fear of possible clinical-anatomic inconsistencies, lack of consent
for autopsy from the deceased persons’ caregivers, reluctance
regarding the risk to which pathologists and forensic doctors are
exposed. In spite of the progress achieved in technology there
are still numerous cases in which the clinical cause of death
and the one established after performing the autopsy do not
match. Without neglecting the legal, moral and ethical issues
regarding the use of human cadavers, let us not forget that
autopsy is a reliable method to evaluate the quality of medical
services, which impacts strongly on public health strategies.
Key words: autopsy, cadaver/corpse, consent, ethics, society

RÉSUMÉ

L’importance de l’autopsie et ses implications sociales

Les dissections sont la source de la science médicale, après avoir
été initialement pratiqué pour l'étude et la compréhension du
corps humain. Comme la connaissance a évolué, les liens entre la
santé et la maladie et la cause de la mort sont devenus de plus en
plus importantes. Au fil du temps, les résultats obtenus par 
l'étude des cadavres humains ont eu un impact énorme sur l'évo-
lution de la médecine; et les dissections étaient considérées
comme la seule manière d'obtenir, décrire et classifier les effets de
différents processus pathologiques et les conséquences sur tout
l'organisme. Même si les avantages de l'autopsie sont nombreux,
le taux d'autopsie a considérablement diminué peut-être dû aux
nouvelles méthodes de diagnostic et les investigations, la peur des 
incohérences cliniques anatomiques possibles, absence de consen-
tement pour l'autopsie de les soignants des personnes décédées, la
réticence concernant le risque auquel les pathologistes et les
médecins légistes sont exposés. Malgré les progrès réalisés dans la
technologie il y a encore de nombreux cas où la cause clinique de
la mort et celle établie après avoir effectué l'autopsie ne 
correspondent pas. Sans négliger les questions juridiques, morales
et éthiques concernant l'utilisation de cadavres humains, n’
oublions pas que l'autopsie est une méthode fiable pour évaluer la
qualité des services médicaux, qui se répercute fortement sur les
stratégies de santé publique.
Mots clés: l'autopsie, cadavre, consentement, éthique, société

Correspondence address: Daniela Marinescu, MD
Transilvania University of Brasov, Romania
54 Nicolae Balcescu street, Brasov, Romania e-mail: danamarinescu26@yahoo.com

„A surgical operation is attended with pain and is for the benefit of the
individual, an autopsy is free from pain is for the benefit of humanity.” 

Paul H. Brussaral
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TT
he fact that the progress of medical science,
during time, would have not been posible
without the aid and contribution of dissec-

tions and autopsy, is known and undisputed. Especially
the clinical autopsy, humanity has benefited a lot from it
in all these years.

What is an autopsy? The term of autopsy comes from
old greek, and literally means „to see for yourself”, and it
has started to be used in the 17th century, when referring
to the examination of the inside of the human body, when
trying to find out the cause of death. (1,2)

Synonymous with the term of „postmortem examina-
tion” or „necropsy” the autopsy is an current procedure in
the medical practice, made in a surgical manner, which
consists in the in the thorough examination of the tissues
and organs of the human body after death, in order to find
out the cause of death and the exact mechanism that
determined it, meaning the tanetogenesis. (3)

The autopsies hold a leading place in the medical 
literature, but paradoxically dispite the known impor-
tance, world wide we see a decline in the rate of autopsies.
A lot of studies have been performed, in many countryes,
to underline the important role of autopsies in the 
medical practice and the health care policies.

The dramatic drop of the rate of autopsies is an impor-
tant subject during many debates in the scientific medical
world. Lately many studies and articles have as topic a
detailed analysis of the causes that determined such a drop
in the rate of autopsies, also trying to explain the reason
of why this could happen.

The public education has an important role in 
showing the benefits of the autopsy, especially at an 
individual level but also to the whole society. Generally
society welcomes something that is beneficial, so it is very
important that the benefits of the autopsy should be
underlined and made known. (4) The usefulness of the
autopsy for mankind is undisputed.

Generally people are reserved then they have to aprove
the postmortem examination of a loved one, so this is why
we should ask ourselfes why are they reserved, do they
have a reason, and what would that reason be.

We are facing a lack of information, in the population,
and even some physicians regarding the clinical autopsy,
the procedure protocol and especially the benefits of it in
the medical training and practice.

There are a lot of preconcived ideas, regarding autopsies,
such as the mutilation of the body of the loved one. But
there is also a lack of interes of the medical comunity, in
convincing the family of the one that passed away, or to 
initiate some educational information in the general popu-
lation to show the medical and social importance of the
autopsy.

The benefits and advantages are multiple and genrally
with a long term effect, even though interrelated, these
could be classified in: benefits for the family of the
deceased, for the medical practice(hospitals/clinics) and
for society.

For the family the  benefits can be psychological, with

a fast effect or physical, in time. When the autopsy reveals
the exact cause of death, it can bring some comfort to the
family and we can look at this in two ways, on one hand,
if the autopsy shows a process that is incompatible with
life, then  it can take away the self guilt of the family, that
they could not do more for the one that has just passed
away or that they could not afford a better tratment. On
the other hand it can prove the care that the family had
for the deceased before passing away. This can rule out any
charge regarding the lack of interes for the health of the
deceased, in the same time they can get information
about the way he has been trated during hospitalisation.
Another important aspect is that if they know the exact
cause of death there will not be any problems regarding
the life insurance of the deceased.

Physical the autopsy can bring important information for
the family of the deceased. (5,6,7)  Meaning that it can
show if he/she had any kind of infectious diseases (TB 
or other), that can be of risk for the family or other 
individuals he/she may have came in contact with, this way
urgent measures can be taken, such as the start of treatment
for those exposed.likewise undiagnosed genetical anomalies
can be detected, this way the family can be guided towards
genetical counseling, so they can take precaution measures
regarding future offspring. The autopsy can also show the
environmental problems that could be of a potential health
risks for the rest of the family, thus appropiate measures can
be taken.

The autopsy has an important role in the medical 
practice, it can asses the accuracy of the clinical diagnosis,
we can even say that it can be as a quality control check, of
the medical act, with an impact on the clinical medical
practice. The findings can be used in the training of physi-
cians, nurses, residents and students, in the same time
adding to the developement of the medical act. Improving
the medical act will leed subsequently to a drop in the 
malpraxis cases. The postmortem examination can remove
any kind of doubt about the medical care that the pacient
has recived or the aproach of the medical staff. A high 
number of autopsies performed in the hospital tends to
remove any kind of suspicion that the institution would
want to hide something. (8)

The medical education is by far the gratest beneficiary,
the autopsy being a valuable tool in teaching, that can give
the chance to understand the base of the pathology in a 
better way, also the uncertainty of the medical practice, the
psychosocial issues about death and the need of a higher
standard of the qualiti of the medical act. Using the 
autopsy in teaching has a substantial contribution for the
medical students in the learning process of the deductive
reasoning needed for solving clinical problems, as well as
ethical and legal ones. (9,10)

A necropsy can confirm, clarify and correct the clinical
diagnosis set before death, in this way the doctors can
improve their medical knowledge, and diagnostic skills, with
a future benefit of the pacients. (11) The results of a british
survey showed that, a rise in the post mortem examination
lead to a greater confirmation of the clinical diagnosis set
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before death. (12)
Valuable information can be obtained about the cause of

death, by performing the autopsy, and from an epidemio-
logical point of view, we can thus assure the accuracy of the
data base, that would aid in the epidemiological research
nationwide, in every country, and thus at an international
level. (13)

We can reveal new pathological processes and also
gain valuable information about some atypical presenta-
tions of diseases, that cannot be obtained from patients
during life. 

Likewise we can assess the efficiency of new drugs, and
side effects by the help of the autopsy we can find potential
asociated risks, like in the case of irradiation, the results of
the autopsy can aid in finding new solutions in the care of
cancer patients, solutions that can prolong their life.

The results of the autopsy can help the investigations of
the environment, the place of work and also of the deseases
connected with the lifestyle, thus allowing a inter and intra-
cultural comparisons and comparisons between different
geographical areas. Of great importance is detecting 
chronic diseases, and the consequence of them on the long
term, and also the subclinical effects of ingesting, breathing
or absorbing of various chemical substances, from the 
environment or  the place of work, including water, air, or
soil. The food additives, contaminated substances, or 
chemical substances associated with the modern industry,
that show a high level of toxicity that can determine
changes in the tissues and organs, these can be highlighted
by the postmortem examination. (14)

Among the significant contributions to the medical and
epidemiological research, are the studies about the 
incidence of the common diseases and the diseases with a
powerfull social impact such as the Alzheimer’s disease, in
the case of which the differential diagnosis is of a great 
challenge for physicians. An autopsy with a thorough 
neuropathological examination, stands as one of the most
reliable tools to diagnose the Alzheimer’s disease”. (15)

The efficient use of new technologies, such as CT or
MRI, need an evaluation of the precision of the diagnosis,
some authors say that these advanced diagnostic technolo-
gies, cannot replace the autopsy. jacobs et al  in a survey
made by autopsies on patients that had a diagnosis based on
a CT, there have been found false-negative diagnosis out of
79 cases. (16)

Autopsies allow according to the law, the harvesting of
fragments of tissues and organs, essential for the research
activity. Regarding the publication of medical research, it is
known that a lack of data based on the confirmation of the
autopsy can sometimes be a difficulty in publishing the
paper. (14)

Sometimes the autopsy can have a very important role
in identifying, potential epidemics, determined by new 
diseases, and keeping them under control. Such an example
can be the one of the AIDS syndrome in which the 
autopsies could check the diagnosis set before death. 

Regarding the health care policy, the autopsy can be a
way of analysing the cost-efficiency, and in the same time it

can evaluate the allocation of funds. In a time with a great
variety of diseases it is crucial that the resources should be 
efficiently allocated, being imperative that any decision
should be based on epidemiological surveys upon the death
certificates, associated with the quality of life. So the 
accuracy of the epidemiological database can be compro-
mised by the error in the diagnosis on the death certificate,
unconfirmed by autopsy. (13)

The autopsy plays a very important part in medical 
education and professional growth, an excellent way of 
teaching, and a very important tool in research. (14)

Even though the benefits of the autopsy for society are
multiple, there has been a drop in the rate of autopsies
worldwide, some reasons of this happening could be, new
techniques of diagnosing patients, the fear that in the case
of an inconsistency between the diagnosis set before death
and the autopsy findings, legal issues would appear. The lack
of signed consent from the family of the deceased.

Dispite the progress that has been made in the diagnos-
tic techniques, there are still inconsistencies between the
diagnosis set before death and the one set after performing
the postmortem examination, so this is still a tool that can
assure the proper diagnosis, dispite the modern diagnostic
techniques.

There are very important benefits brought to the clinical
research when the family is willing to give the consent
regarding the postmortem examination, it is essential that
this request should be made with care and the family should
be provided with all the information necessary regarding this
procedure, particularly regarding the harvesting of organs
and tissues. It is essential that the general population should
be assured that all the procedures are made in a proper way
and in compliance with the law. (17)

Without neglecting the ethical-moral and legal aspects
regarding the use of dead bodies, the post mortem examina-
tion is an evaluation method of the quality of the medical
act, with profound implication in the establishment of
strategies in public health.

The quality control of the medical act, is the best way to
minimise the costs in health care and make it more 
efficient, which is of a great social interest, it would lead to
a reduction of the unnecessary medical costs. (14)

It will assure the accuracy of the epidemiological data
base, that are of a great importance in the establishment of
strategies in public health.

It is necessary that the physicians, government agencies,
insurance companies and the general public should get
involved and make the benefits of the postmortem examina-
tion known, and help to increase the rate of autopsies 
wildwide.

Nevertheless without the statistic accuracy, of the 
epidemiologic data, that comes from the autopsies, there is
no assurance that the conclusions regarding the risk factors
are the right ones.

The information brought by this is a key element in the
efficient allocation of the social resources, that are already
in small numbers, between the health care and other 
sectors of the economy.
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SUMMARY

The elderly represent the fastest growing segment of the popula-
tion. Individuals over the age of 65 constitute a high proportion
of healthcare costs and account for over 40% of all surgical 
procedures. Despite surgical, anaesthetic and medical advances,
older surgical patients continue to suffer from adverse postopera-
tive outcomes. Comorbidities and reduction in physiological
reserve are consistently identified as major predictors of poor
postoperative outcome in this population. Frailty can be defined
as a lack of physiological reserve seen across multiple organ 
systems and is an independent predictor of mortality, morbidity
and institutionalisation after surgery. The use of multimodal
assessment, prevention, and intervention strategies, which 
combine physical activity, nutritional, psychological, medical,
pharmacological, social, and environmental components have
greater demonstrated efficacy, applicability to varied subgroups,
and overall health care cost savings, in addition to enhancing the
quality of life for those they reach.
Key words: frailty, pathology, risks in surgery 

RÉSUMÉ

Les patients faibles ont des risques accrus en chirurgie

Le nombre des personnes âgées, est en croissance plus vive que le
reste de la population. Les personnes de plus de 65 ans utilise une
grande partie des ressources médicales et ont besoin de plus de
40% de toutes les procédures chirurgicales. Bien que les 
techniques chirurgicales et d’anesthésie aient progressé, ces
patients souffrent des complications plus souvent et plus sévères.
Les réserves physiologiques et les comorbidités sont identifiées
comme prédicteurs majeurs pour l’évolution difficile postopéra-
toire des gens âgés. La fragilité peut être définie comme un
manque de réserves fonctionnelles de plusieurs organes et sys-
tèmes, et représente un prédicteur Indépendent pour la morbidité,
mortalité, et hospitalisation de longue durée. L’évaluation très
attentive, la prévention, et les stratégies interventionnelles, 
d’activité physique, nutrition, soutien psychologique, pharma-
cologique, social, ont démontré l’efficacité. Toutes les actions
nommées doitent être appliquées au divers sous groupes de gens
âgées pour réduire les dépenses et pour améliorer leur qualité de
la vie.
Mots clés: fragilité, pathologie, risques en chirurgie
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AA
verage life expectancy is increasing in the 
western world resulting in a growing number of
frail individuals. Decisions to proceed to inva-

sive interventions in elderly frail patients is challenging
because they may gain benefit, but are also at risk of 
procedure-related complications that may reduce the quality

of life, or progress to end it quite quickly.
During society’s aging process, the proportion of depen-

dent older people and long-term care users are increasing in
developed countries.

In Romania, people aged 65 or over was in 1992 11%, in
2002 14,7% and in  2011 16,14% The senescence index
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was in 1992 - 48,4, in 2002 - 79,8 and in 2011 - 101,8.(1)
Individuals over the age of 65 constitute a high 

proportion of healthcare costs and account for over 40%
of all surgical procedures. The rate of surgical procedures
in the older population is rising. Despite surgical, 
anaesthetic and medical advances, older surgical patients
continue to suffer from adverse postoperative outcomes.

Frailty is often correlated with the presence of pathologi-
cal conditions in the older adult. These include anemia,
orthostasis, weight loss, sarcopenia, anorexia, polypharmacy,
congestive heart failure, diabetes mellitus, osteopenia,
hypovitaminosis D, testosterone deficiency, low protein
intake, declines in cognitive functioning, inflammation with
increased cytokine production, and decreased regulatory 
peptides, among others. 

While weight loss and sarcopenia are central to the 
clinical manifestations of frailty, the older obese population
is equally at risk. The frail obese or “sarcopenic obese” are a
rapidly growing segment of the  older adult population, and
the condition is associated with the greatest health care bur-
dens.(3,19)

In 2007, the European, Canadian, and American 
Geriatric Advisory Panel failed to reach consensus on a 
universal definition of frailty or on a single tool to be used in
assessing the syndrome.

A study about frail ones, concluded that they had a 
higher risk of long inpatient stay and that shorten this 
period did not serve them well.(3) In the meantime, 
one-third of these frail patients die within a year from 
discharge.(4)

At this time the “evidence supports the argument that
managing acute medical admissions of frail older people
should be recognised as a major front-line issue in hospitals”.
(5)

DISCUSSIONS

There are differential influences across gender and racial
groups in line to frailty, disability, and mortality. Other
sociodemographic and lifestyle variables, mental and physical
health, perceived quality of life and health, as well as 
anthropometrics are all integral to elucidating the risk and
relationships surrounding this complex syndrome. (6)

Aging can be defined as the decline and deterioration of
functional properties at the cellular, tissue and organ level.
Individuals are not equals in the path of the aging process,
rate at which it progresses, and extent of the process. 
Differences in the aging process reflect differences in the
functional capacity. Functional capacity is a measure of the
capacity of cells, and tissues to operate optimally and is 
influenced by cells genes and changing environment. 
Optimally cells actions include: DNA repair, synthesis and
fidelity surveillance; detection and clearance of defective
proteins and lipids; clearance of defective organelles and
cells; and defence against pathogens and injury. (7)

Many theories of aging are direct issues of these homeo-
static mechanisms as : DNA damage and error catastrophe,
free radical and mitochondrial damage. In turn, these  

mechanisms, may affect homeodynamics through the 
cellular responses of repair, senescence, apoptosis, the 
systemic response of inflammation and immune activation.
So, if the DNA damage is impossible to be repaired, cells
undergo apoptosis. The free radical damage to DNA may 
initiate the path of senescence or to apoptosis. (8,9) In
humans, age-specific effects of genetic variations have been
reported to influence body mass index, and survival. 

Jacobsen et al. applied a Cox regression model with
gamma-distributed frailty to the Danish 1905 birth cohort
data to estimate the age-dependent effect on extreme age
survival for the ApoE gene, the only gene whose role on
longevity has been consistently demonstrated. (10)

Proteins modified by free radicals path, can induce
inflammation. Targeted immune cell apoptosis may resolve,
in part the inflammation and immune responses activated in
this way.

In the meantime, senescence can be triggered by oxida-
tive stress and critical telomere length. (11,12)

Hormones are part of the changes by modulating the
inflammation process, apoptosis, and senescence. (13)

Frailty and aging have a basis in loss of homeostasis. In
aging, the failure in homeodynamics is global whereas for
frailty, the failure in homeodynamics is mainly about energy
metabolism and neuromuscular changes. So, for both aging
and frailty, it is an increased vulnerability to stressors.

Inflammation is a sentinel systemic response to stressors
that has major involvement in the aging process in 
normal, healthy individuals. (14)

Immunosenescence is the composite name that indicates
the decline in the function of the adaptive immune system
that is initiated and evolves during aging. This process is
associated with thymic involution, alterations in T cell 
subsets, and reduction in antibody production. 

The adaptive immunity declines, but the innate 
immunity systems begins to exhibit a low-level but a chronic
activation. The next step is the ignition of oxidative stress,
that leads to a low-level but chronic pro-inflammatory 
phenotype. A pro-inflammatory state may underlie a number
of pathologies including cancer, cardiovascular disease, 
diabetes mellitus, osteoporosis, rheumatoid arthritis, and 
cognitive disorders such as Alzheimer’s. (15,16)

“Inflammaging” is the term used to describe this 
pro-inflammatory state associated with aging  which has
also been termed “molecular inflammation”. (7)

This state is characterized by elevated inflammatory
molecules, such as IL-6 and C-reactive protein, and is
associated with increased morbidity and mortality in older
adults. (17) 

The published results indicate chronic systemic inflam-
mation marked by elevated IL-6 levels which is associated
with decreased muscle strength and slowed walking speed,
two central components of the frailty syndrome. (18)

Increased levels of IL-6, Tumor Necrosis Factor-a 
(TNF-a), CRP, and fibrin D-dimer is related to frailty and
mortality. These proinflammatory factors are injurious to
muscle and to sarcopenia since they decrease the rate of
muscle repair and protein anabolism and increase 
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catabolism through their inhibition of  Insulin like Growth
Factor-1(IGF-1), or in the case of TNF-a, directly trigger
apoptosis. (19)

The immunosenescence has been extensively docu-
mented in the adaptive immune system. This includes loss
of CD28 expression, skewing immune repertoire to the
memory phenotype, T cell clonal expansion, increased
autoimmune antibody production, and altered cytokine
expression.(20)

In a pilot study in thirteen pairs of age, race, and 
sex-matched frail and non-frail older adults living in the
community with mean age of 84 years (range: 72-94) is
shown that frail participants had increased counts of 
T cells expressing chemokine CC receptor-5 (CCR5) 
compared to the matched non-frail controls. (21)

Due to the number and liked nature of dysregulation
that are discovered on multiple, cellular, and physiologic
systems in frailty, the attempt to achieve the multidimen-
sionality image, resulted in the term ‘‘allostasis,’’ which
refers to an additive load of long-time stress that results in
greater pathophysiological responsivity. ‘‘Allostatic Load’’
is the conceptualization of multisystem dysfunction and a
composite measure has been proposed, using the additive
effects of the biomarkers.(22)

Comorbidities 

A strong association between cardiovascular disease
and frailty has been demonstrated in several studies. This
includes not only known cardiovascular disease, but clini-
cally silent disease as well. 

Other comorbidities that have been associated with
frailty include stroke, diabetes mellitus, cancer, arthritis
and chronic obstructive pulmonary disease. Stroke can
reduce muscle mass by limiting mobility and nutrition. 

Diabetes mellitus is associated with accelerated aging,
and cardiovascular complications. 

Cancer can be associated with inflammation and a
wide range of disordered metabolism and immune 
function. Arthritis can limit mobility. COPD is most
commonly caused by smoking, which is another factor
that can accelerate the aging process. 

While many disease processes are associated with
frailty, the frailty syndrome can occur in the absence of
comorbidities.

Sociodemographic and psychological factors 

Despite generally having a longer life expectancy,
females are more likely to be frail than males. The reason
for this is unclear, but one theory is that it is related to
females having less muscle mass than males. 

Frailty is more common in lower socioeconomic 
classes. The reason for this may be largely due to the 
higher prevalence of other risk factors for frailty, such as
chronic comorbidities, in these groups.

Depression is associated with frailty. It is difficult to
determine whether there is a causal relationship between
the two, and if so what causes what. Depressed people can
have unintentional weight loss, and can decondition and

lose muscle bulk because of lack of motivation to be
active. Conversely, people who are frail often have a lower
quality of life, which may predispose them to depression. 

The documented heterogeneity in the quality of aging
among different geographic areas suggests the necessity for
a frailty classification approach providing population-
specific results. Moreover, the contribution of the 
individual genetic background on the frailty status is still
questioned. (23)

Assessment of frailty

The assessment of frailty in the surgical patient has been
controversial. The previously described Fried criteria are 
dramatically different from the operational criteria put 
forward by the American Geriatric Society, where socio-
demographics, mental status, are used. Even the criteria for
assessment of the various components of frailty are debated,
such as with sarcopenia. Many scales, such as the FI, 
(Table 1) rely on comprehensive geriatric assessments; they
may require medical personnel, adequate time, and 
specialized tools or equipment. In an effort to construct and
validate a clinically useful, short tool that could be 
administered by untrained personnel, the Edmonton Frail
Scale (EFS) was developed. The EFS was shown to have
good face validity, inter-rater reliability, and practicality. (24)
Table 2

Significance of frailty in the perioperative period

Frailty is especially important in the perioperative
period, during which patients are subject to high levels of
physiologic stress and inflammation. One landmark study
by Makary et al.  demonstrated that frailty was associated
with a significantly increased risk of postoperative com-
plication. (25)

Studies in various surgical conditions have identified
frailty as an independent risk factor for major morbidity,
mortality, length of stay in intensive care. (26)

Within the older surgical population the process of
preoperative assessment provides the opportunity for
proactive diagnosis of the frailty syndrome. The preopera-
tive assessment process can be considered to serve two
broad purposes. First, to risk stratify patients in order that
health professionals, patients and their relatives are fully
informed of the increased risks in undergoing a procedure.
Second, in order that modifiable factors are proactively

Letter on scale Elements used in diagnosis
F Fatigue 
R Resistance –inability to climb a flight of

stairs
A Ambulation – inability to walk a short

distance
I Illness –more than 5 comorbid conditions
L Loss – more than 5% of total body weight

from Rockwood and al

Table 1 - The Scale for Frail Diagnosis. FI



identified and optimised preoperatively, thus improving
the patient’s likelihood of a successful outcome.(26)

Prevention and treatment

Physical activity has been investigated for the preven-
tion, delay of inception, treatment and reversal of frailty,
and more specifically, sarcopenia in older persons in this
population (27). Mechanistically, this is due (in part) to a
number of potential benefits, including amelioration of
chronic low level inflammation, reducing the loss of type
II muscle fibers, decreasing myosteatosis, and increasing
muscle strength. (28)

Nutrition

Many studies have investigated alimentary habits,
micronutriture, and overall nutritional status of frail per-
sons, with the aim of providing recommendations and
guidance for preventing, or reversing the syndrome Low
serum levels of vitamins and minerals such as fat soluble
vitamins A, D, and E; water soluble vitamins, such as B6,
B12, folate, and C; and minerals such as calcium, zinc and
selenium have been independently associated with frailty
indicators. (29)

A special attention is on dietary interventions in the
sarcopenic obese population that must betailored and
individualized.

Pharmacotherapy

It is not yet clear to have important benefits. Some
hormonal substitutes are in clinical trials.

CONCLUSIONS

Frailty is a complex syndrome, characterized by loss of
lean body mass, weakness, exhaustion, and decrements in
physical function and activity.  Adequate assessment and the
institution of multicomponent programs for prevention and
treatment, involving nutrition, physical activity, and other
modalities, is required to reduce health care burdens and
improve quality of life for older adults who are frail.
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THE DIFFICULTIES AND VARIETIES OF SURGICAL
TREATMENTS IN SUBTROCHANTERIC FRACTURES
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SUMMARY

The purpose of this paper is to summarize the difficulties in
treatment of subtrochanteric fractures and different surgical
treatment options in subtrochanteric fractures. The choice of
treatment depends on soft tissue statement, fracture pattern,
bone quality, patient fitness, and surgeon experience.
Introduction: Subtrochanteric fractures occur ‘between lesser
trochanter and a point 5 cm distally, and are seen as independent
entities or as an extension of intertrochanteric fractures. The
common problem for these fractures has been malunion, delayed
union or nonunion. The main reason has been that the area 
fractured is mainly a cortical bone and often the fracture is com-
minuted. Another factor responsible is the large bio-mechanical
stresses that are acting on the subtrochanteric region which
results in failure of implant fixation before bony union occurs.
Understanding the deforming forces is extremely important in
avoiding the typical malalignments and malunions associated
with subtrochanteric femoral fractures.
Conclusion: The main treatment choices of femoral sub-
trochanteric fractures can be divided into two groups, the
cephalomedullary hip nails and the lateral plate-screws systems.
Evidence exists that intramedullary implants are superior to
extramedullary implants in the treatment of most fractures in this
difficult region.
Key words: malalignment, subtrochantric fracture, non union,
cephalomedullary nail

RÉSUMÉ

Les difficultés et diversités des traitements chirurgicaux dans
les fractures sous-trochantériennes

Le but de ce travail est de faire un résumé des difficultés du traite-
ment des fractures sous-trochantériennes et des différentes options
de traitement chirurgical dans les fractures sous-trochantériennes.
Le choix du traitement dépend de la condition du tissu mou, du
type de la fracture, de la qualité de l’os, de la condition physique
du patient et de l’expérience du chirurgien. Les fractures sous-
trochantériennes surviennent “entre le petit trochanter et un point
situé à 5 cm distalement” et sont considérées comme des entités
indépendantes ou comme une extension des fractures inter-
trochantériennes. Le point commun de ces fractures a été le cal
vicieux, l’union retardé ou la psudarthrose. La principale raison a
été la zone fracturée qui est le plus souvent un os cortical et la 
fracture est donc broyée.Un autre facteur responsible est la con-
trainte bio-mécanique qui agit sur la région sous-trochantérienne
ayant pour résultat l’échec de la fixation de l’implant avant que la
soudure osseuse ait lieu.La compréhension des forces qui pro-
duisent la déformation est extrêmement importante pour éviter les
malalignements typiques et les cals vicieux associés aux fractures
fémorales sous-trochantériennes. Les choix principaux de traite-
ment des fractures fémorales sous-trochantériennes peuvent être
divisés en deux groupes: les clous de hanche céphalomédullaire et
les systèmes latéraux des plaques à vis. Il y a l’évidence que les
implants intra-médullaires sont supérieurs à ceux extra-
médullaires dans le traitement de la plupart des fractures de cette
région difficile.
Mots clefs: malalignement, fracture sous-trochantérienne,
pseudarthrose, clou céphalo-médullaire
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INTRODUCTION

AA
lthough subtrochanteric fractures of the femur
account in only 10 to 30 % of all peritro-
chanteric fractures (5), they are the most 

problematic fractures for treatment. They are associated with
many complications if not treated properly. Subtrochanteric
fractures occur ‘between lesser trochanter and a point 5 cm
distally (center of lesser trochanter to center of isthmus of
femur) and are seen as independent entities or as an exten-
sion of intertrochanteric fractures (1). The common problem
for these fractures has been malunion, delayed union or
nonunion (3). Malunion in the form of shortening, angular
deformity and rotational malalignment were common results
after this injury. The main reason has been that the area 
fractured is mainly a cortical bone and often the fracture is
comminuted. Another factor responsible is represental by
large bio-mechanical stresses that are acting on the sub-
trochanteric region which results in failure of implant 
fixation before bony union occurs. Technical failures such as
loss of reduction, non-union, implant failure (penetration of
implants in the joints, breakages) continue to occur.
Although newer modalities of implant fixation have
improved the care for these unstable injuries, there still
occurs to be implant failure ranging from 8-25% (5).

The mechanism of injury usually is direct trauma. Since
the forces required to produce this injury are substantial and
hence associated injury of the same extremity or elsewhere
should always be suspected and assessed (1). Two different
separate groups of patients are commonly observed in these
subtrochanteric fractures, either it is seen in old patients 
followed trivial trauma because of osteopenia(osteoporosis)
or it is seen following high energy trauma in young 
individuals with normal bone. . The fracture may be opened
and associated with multiple system injury. When the 
fracture is grossly comminuted, consideration of these two
groups separately is essential in planning the treatment and
predicting its outcome. The mainstay of treatment for sub-
trochanteric femoral fractures is intramedullary nailing (1).

Related problems regarding subtrochanteric fracture

Subtrochanteric fracture of the femur is one of the most
difficult fracture to treat because.

1. Majority of the fractures are unstable. In younger
patients it is due to high-velocity force and in the
elderly to comminution and osteoporosis (5).

2. Powerful muscles pull the fragments in different direc-
tions therefore nonoperative treatment often fails.

3. Cortical diaphyseal bone is involved in this fracture
and healing ability of this bone is less compared to
cancellous bone of trochanteric area.

4. Vascularity of this cortical bone is also less, as 
compared to cancellous trochanteric fractures (5).

5. Fracture surface areas available for healing are small,
factor cause delayed union and nonunion.

6. Operative procedure of internal fixation takes 
prolonged time and invites complications especially
in the elderly patients.

7. It is a severe injury with disruption of soft tissue, some
times it is compound in nature.

8. Majority occurs in the elderly people who usually
have a previously systemic disease.

9. The fracture fragments can become snagged in the big
muscles which become interposed between them,
making reduction difficult.

Many classifications have been described since that of
Boyd and Griffin in 1949, but none has been proven to be
superior to any other. In this paper we used the Russell-
Taylor classification which considers the integrity of the
lesser trochanter and extension of fracture lines into the
piriformis fossa. This classification is descriptive and still
guides treatment.Reverse obliquity fractures often are con-
sidered Russell- Taylor IB subtrochanteric femoral fractures
based on their behavior.

Type I: Fractures do not extend into the piriformis fossa.
IA: Lesser trochanter is intact.
IB: Lesser trochanter is not intact.
Type II: Fractures extend into the piriformis fossa.
IIA: Lesser trochanter is intact.
IIB: Lesser trochanter is not intact.
External fixation is rarely used but is indicated in

severe open fractures. For most patients, external fixation
is temporary, and conversion to internal fixation can be
made if and when the soft tissues have healed sufficiently.
External fixation becomes complicated when significant
fracture comminution extends proximally, which may
require more proximal stabilization to the iliac crest.

Intramedullary nailing, understanding the deforming
forces is extremely important in avoiding the typical
malalignments and malunions associated with sub-
trochanteric femoral fractures. The proximal fragment is
affected by the pull of the adductors, external rotators, and
iliopsoas. The distal fragment is affected by the pull of the
adductors. The results of these muscle insertions include
adduction, external rotation, and flexion of the proximal
fragment and medialization of the distal fragment. More
proximal subtrochanteric femoral fractures are influenced to
a much greater degree by these deforming forces than sub-
trochanteric femoral fractures that occur farther from the
lesser trochanter. The overall pull of the quadriceps and ham-
strings results in shortening of the extremity. The integrity of
the lesser trochanter also affects deforming forces, and sub-
trochanteric femoral fractures that involve the lesser
trochanter may not be affected by the iliopsoas and therefore
experience less flexion and external rotation. The choice of
positioning also can be influenced by the characteristics of
the fracture. Intramedullary nailing of subtrochanteric
femoral fractures can be done with the patient in a supine or
lateral position. We prefer the supine position with a modi-
fied medial trochanteric portal for most subtrochanteric
femoral fractures, and we reserve the lateral position for obese
patients and some more complex fracture patterns. We typi-
cally use a fracture table, but a free-hand technique also can
be effective if an adequate number of assistants are available.
We typically use a nailing system that allows standard proxi-
mal interlocking as well as locking in reconstruction mode
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(two cephalomedullary screws). Russell- Taylor IB, IIA, and
IIB fractures are proximally locked in reconstruction mode.
Russell-Taylor IA fractures can be locked in standard or
reconstruction mode; however, in IA fractures closer to the
lesser trochanter we tend to proximally interlock the nail in
reconstruction mode. Based on biomechanical data, the 
suggestion has been made that all subtrochanteric femoral
fractures should be locked in reconstruction mode. Patients
without adequate bone stock in the femoral head may be
treated with a Gamma nail type device (Gamma nail) or
InterTAN. We also advocate “trajectory control” in the
treatment of subtrochanteric femoral fractures. Trajectory
control involves precise establishment of the proximal nail
portal under fluoroscopic guidance, obtaining anterior and
lateral cortical support, and reaming through a channel
(Channel Reamer, Smith & Nephew, Memphis, TN), which
we believe results in less eccentric reaming and less 
malalignment (5).

Plate fixation, although many RT-IIA and RT-IIB 
fractures can be treated with intramedullary nailing (3),
the procedure can be much more technically difficult.
Some subtrochanteric femoral fractures with proximal
extension that compromises the integrity of the starting
portal are best treated with a proximal femoral locking
plate. Placement of a proximal femoral locking plate may
be technically easier than placement of a blade plate. A
proximal femoral locking plate can be placed with either
a percutaneous or open technique based on fracture 
characteristics (5).

A blade plate can be placed using direct or indirect
reduction techniques; however, percutaneous placement is
not an option. A blade plate can be very useful in revision
situations (4). In general plating techniques can be useful for
subtrochanteric fracture especially those with very short
proximal fragments and for nonunion and malunion. 
(revision surgery)

All modern plating techniques share several common
principle: the proximal fixation must be placed accurately
into the femoral head, for example when using blade
plate, a dynamic hip screw, adynamic condylar screw and
locking proximal femoral plating.

The obliquity of the fracture should be evaluated 
carefully if plating system is chosen .for so called reverse
obliquity and transverse patterns ,sliding hip screws should
not be used as proximal fragment lateralization is uncon-
trolled and fixation failure. A95-angled plade plate or a
blocking proximal femoral plating are better choices as they
resist these proximal lateralizing forces.The common features
of any plating technique include the need for large dissection
and the fact that the plating must be done in abiologically
friendly manner(the surgeon should be careful to avoid any
broad retractors medially and nu medial dissection should
occur at all.

It is important that any plating technique involves 
indirect reduction as possible. Manipulation of proximal 
fragment with simple clamp or joisticks (1). Avoiding large
circumferential clamping techniques which further strip soft
tissues.

Figure 1 - trajectory control Establishment 
of precise entry portal and protection of portal 

by reaming through channel

Figure 2 - Russell-Taylor classification of subtrochanteric 
fracture

a

b
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CONCLUSION

The main treatment choices of femoral sub-
trochanteric fractures can be divided into two groups, the
cepholomeduallary hip nails and the lateral plate-screws
systems. Evidence exists that intramedullary implants are
superior to extramedullary implants in the treatment of
most fractures in this difficult region.

The difficulty involved in the treatment of this fracture
is partly due to the fact that this injury pattern is anatomi-
cally different from other proximal femoral peritrochanteric
fractures and also to the difficult features of femoral shaft
fractures. As a result, it must be treated with specially
designed implants that can sustain significant muscular
forces for prolonged periods of healing. Not surprisingly, this
fracture has significantly higher rates of malunion and
nonunion than other femoral fractures.
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SUMMARY

Osteoporosis is a systemic disease and a major health problem
characterized by low bone mass and microarchitectural deteriora-
tion of bone structure, resulting in bone fraagility and an increased
susceptibility to bone fracture. The management of these fractures
is difficult due to the poor bone stock involved and the problems
that may occur with inadequate fixation and strength of implants
used to stabilize the fracture until callus is formed. The relation-
ship between fracture healing and osteoporosis is complex and its
impact on the stability of orthopedic implants has not been fully
understood. Untreated osteoporosis aggravates fracture fixation,
demonstrated in a number of biomechanical experiments that
assessed various implant configurations (single screws, screw-plate
constructs, dynamic hip screws), at different bone locations and
loading modes. Nevertheless, very few clinical studies are available
to suggest osteoporosis implications on the stability of orthopedic
implants.  Although there are insufficient clinical studies to back
up the biomechanical studies that prove the implications of osteo-
porosis on the stability of orthopedic implants, it is a fact that the
decreased mechanical strength of the osteoporotic bone inevitably
reduces the initial mechanical stability of the fracture osteosyn-
thesis and can lead to a number of complications including the 
prolonged fracture healing as well as implant instability with 
fixation failure. A proper treatment algorithm is essential for
improved fracture fixation in osteoporotic patients.
Key words: osteoporosis, fractures, osteosynthesis, orthopedic
implants, fracture fixation, implant stability

RÉSUMÉ

Les implications de l’ostéoporose sur la stabilité des implants
orthopédiques

L'ostéoporose est une maladie systémique et un problème de santé
majeur caractérisée par une faible masse osseuse et une détériora-
tion de la microarchitecture de la structure osseuse, ce qui entraîne
une fragilité osseuse et une sensibilité accrue à la fracture de l'os.
La gestion de ces fractures est difficile en raison de la masse
osseuse insuffisante impliquée et des problèmes qui peuvent 
survenir avec la fixation inadéquate et la résistance des implants
utilisés pour stabiliser la fracture jusqu'à ce que le calus est formé.
La relation entre la guérison des fractures et l'ostéoporose est 
complexe et son impact sur la stabilité des implants orthopédiques
n'a pas été bien comprise. L'ostéoporose non traitée aggrave la 
fixation de la fracture, fait démontré par un certain nombre 
d'expériments biomécaniques qui ont évalué les différentes 
configurations des implants (vis simples, constructions vis-plaque,
vis dynamiques pour la hanche), à différents endroits de l'os et des
modes de chargement. Néanmoins, très peu d'études cliniques
sont disponibles pour suggérer les conséquences de l'ostéoporose
sur la stabilité des implants orthopédiques. Les études cliniques
dans ce domaine sont insuffisants pour soutenir les recherches bio-
mécaniques qui prouvent les conséquences de l'ostéoporose sur la
stabilité des implants orthopédiques. C’est un fait démontré que la
résistance mécanique diminué de l'os ostéoporotique réduit
inévitablement la stabilité mécanique initiale de l'ostéosynthèse de
la fracture et peut conduire à un certain nombre de complications,
y compris la guérison prolongée de la fracture ainsi que 
l'instabilité de l’implant avec l'échec de la fixation. Un algorithme
de traitement adéquat est essentiel pour une meilleure fixation
de la fracture chez les patients ostéoporotiques.
Mots clés: ostéoporose, fractures, ostéosynthèse, implants
orthopédiques, fracture fixation, stabilité de l'implant
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INTRODUCTION

OO
steoporosis is a systemic disease and a major
health problem that affects an estimated 75
million people in Europe, USA and Japan,

and is characterized by low bone mass and microarchitec-
tural deterioration of bone structure, resulting in bone
fragility and an increase in susceptibility to fracture [1].

Worldwide, osteoporosis causes more than 8.9 million
fractures annually, 1 in 3 women over age 50 will 
experience osteoporotic fractures, as will 1 in 5 men aged
over 50, according to the International Osteoporosis
Foundation.

Osteoporosis both increases the number of atraumatic
fractures and contributes to the severity of traumatic 
fractures. The management of these fractures is difficult due
to the poor bone stock involved and the problems that may
occur with inadequate fixation strength of implants used to
stabilize the fracture until callus is formed [1].

Significant research progress has been made so far on the
management of osteoporosis, as well as on its metabolic and
cellular basis and the effects of novel therapeutic concepts
in osteoporosis. However, only recently has attention been
given to the diagnosis and treatment of osteoporosis in
patients who have suffered a fracture. Trauma surgeons are
coming to understand that treatment of patients with osteo-
porotic fractures needs to address the underlying osteo-
porosis in order to reduce the incidence of further fractures
and to promote the stability of orthopedic implants [1,11].

Appropriate treatment of skeletal injuries secondary to
osteoporosis requires an understanding of the effect of
osteoporosis on the material and structural properties of
bone, the mechanisms of fracture, and the mode of 
fracture healing. Sufficient stabilization of fractures in the
weight-bearing extremities is the primary goal of treat-
ment. However, those fractures present unique challenges,
because stabilization is frequently complicated by fixation
failure [1,12]. 

The purpose of this paper is to present the current 
evidence regarding the influence of osteoporosis on the
stability of orthopedic implants.

Osteoporosis and fracture healing

Osteoporosis leads to low bone mass and micro-
architectural deterioration of bone structure. The thinning
of the cortical shell combined with less and thinner 
trabeculae leads to inferior mechanical properties. It is well
known that untreated osteoporosis significantly increases
the risk for another fracture and furthermore, aggravates 
fracture fixation [5,14]. 

The relationship between fracture healing and osteo-
porosis is complex. The underlying etiology and the thera-
pies commonly used for osteoporosis may all potentially
affect fracture healing. Due to these complexities, animal
osteoporotic models, may be more appropriate to study the
effects of osteoporosis and to test drugs on the fracture repair
process [1,13].

The highly complex process of fracture repair is still not

fully understood; however, research in recent years has 
identified various associations between factors that affect
the repair process and healing outcome. The mechanical
and biological factors that are involved in the healing
process of bone are certainly affected by age and osteoporo-
sis. Fracture healing appears to be delayed with respect to
callus mineralization and biomechanical properties. Never-
theless, it still remains an unsolved question as to whether
fracture healing is impaired by osteoporosis [1,14]. 

Implant Fixation in Osteoporotic Bone

Untreated osteoporosis aggravates fracture fixation,
demonstrated in a number of biomechanical experiments
that assessed various implant configurations, like single
screws, screw-plate constructs, dynamic hip screws, at 
different bone locations under different loading modes.
Screw pull-out is significantly associated with the minimal
contact area between implant and low density bone [5]. 

Fracture care techniques often require modification to be
useful to treat osteoporotic bone. Screws should be placed
into the best-quality-bone available, which is usually an
opposing cortex. With plate fixation, stable bone contact at
the fracture site is the most important factor for reducing
strain in the plate [15]. Locked intramedullary nails can be
used for diaphyseal fractures or fractures with metaphyseal-
diaphyseal comminution. Angled blade plates are very
applicable to osteoporotic metaphyseal fractures but should
be used as tension band plates that require stable, load-
sharing contact opposite the plate. Antiglide plating and
use of tension band wires also are effective strategies for
osteoporotic fractures [8,17,19]. 

Use of bone graft substitutes is particularly applicable
to reduce the morbidity of bone graft harvest and ensure
adequate volumes of graft in the elderly. Patients with 
evidence of osteoporosis should be started on a medical
regimen that includes calcium supplementation with a
prescription for bisphosphonates or other antiresorptive
regimes to combat further bone loss [8,16,17].

Osteoporosis promotes fragmentation and implant 
displacement after osteosynthesis. Fixing osteoporotic bone
with stronger and stiffer implants may aggravate this 
problem. On the contrary, implants with low stiffness and
elastic characteristics minimize the peak stresses at the
bone-implant interface and allow impaction. Several elastic
(dynamic) fixation methods have been reported for 
osteoporotic fracture treatment. However, concepts of
strengthening the weaker bone appear promising. Locking
plate osteosynthesis of osteoporotic four-part fractures 
combined with autologous iliac bone impaction grafting
appears to achieve excellent clinical and radiographic results
[2,15,18].

The importance of osteoporosis treatment 

Two studies regarding strontium ranelate treatment in
osteoporotic rats which underwent osteosyntesis with and
without enhanced hydroxyapatite-coated titanium screws
were made which demonstrated that strontium ranelate
treatment overcomes the negative effects of osteoporosis on
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implant fixation. Both studies showed an increase in bone
formation and early implant stability. Furthermore the dual
effect of inhibiting bone resorption and promoting bone 
formation may be an effective approach to enhance early
implant fixation and more stability in osteoporotic patients
promoting osseointegration [9,10].

Literature review

According to Chao et al. the fixation strength of 
different methods of fracture fixation is affected 
significantly by the presence of local osteoporosis due to the
alteration of cortical and trabecular bone structure and
material properties [19]. Numerous biomechanical studies
approve Chao’s theory and all authors state that tested
implants fail earlier in specimens with low bone mineral
density in comparison with high bone density [6]. 

Case reports as well as clinical experience suggest that
fractures in osteoporotic patients are at higher risk of
implant complication [4].

The implications of osteoporosis on the stability of
orthopedic implants correlates inversely with different types
of forces applied to single screws as well as to implant 
configurations. It affects the initial loosening and influences
the fixation strength in different regions of the osteoporotic
bone. Complications stated in literature associated with
osteoporosis are bone cut-out, fixation failure, secondary
fractures, mechanical failure, pseudarthrosis, loss of 
reduction and redisplacement [3,4]. 

CONCLUSIONS

Osteoporosis represents a major health problem charac-
terized by low bone mass and microarchitectural deteriora-
tion of bone structure, resulting in bone fragility and an
increased susceptibility to bone fracture. Osteoporosis 
treatment is essential to increasing mechanical fixation of
implants due to improving the microarchitecture of bone
surrounding the implant which represents potential benefits
in the stability of orthopedic implants in patients with
osteoporosis.

Although there are insufficient clinical studies to back
up the biomechanical studies that prove the implications
of osteoporosis on the stability of orthopedic implants [7],
it is a fact that local osteoporosis has a negative effect on
mechanical properties of fracture callus, leading to failure
of fixation in orthopedic implants.
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SUMMARY

Cutaneous tuberculosis represents a small percent of total extra-
pulmonary TB forms, caused mainly by Mycobacterium tubercu-
losis. Skin tuberculosis can be also highly variable in its clinical
appearance, significance, and prognosis. The form of the disease
depends on the virulence of the strain, the immune status of the
host, the portal of entry, the mode of internal spread, and the 
adequacy of initial treatment. Lesions in the skin often represent
hematogenously or lymphatically dispersed disease from internal
foci of infection. Scrofuloderma and lupus vulgaris are much more
common and are seen in patients who are less immuno-
suppressed and tuberculosis verrucosa cutis is highly seen in
patients who are immunocompetent. Leprosy (also known as
Hansen’s Disease) is a chronic, infectious disease involving 
primarily the nerves and secondary the skin, mucosa and the eyes
of infected individuals. Leprosy is caused by Mycobacterium 
leprae. Although this disease is curable since 1948, according to
WHO in 2013 there were registered 213.000 new cases of leprosy. 
Considering the results of skin tests (biopsies, and secretions
tests) leprosy can be classified as: paucibacillary - few or absent
bacilli (tuberculoid leprosy, and borderline tuberculoid leprosy)
and multibacillary - numerous bacilli (lepromatous leprosy, 
borderline lepromatous leprosy and borderline leprosy). Corrobo-
rating clinical data with specific laboratory tests and biopsies of
the affected skin and nerves we establish the diagnosis and form
of these diseases; the tuberculin test has as correspondent 
lepromin test. The treatment of cutaneous tuberculosis in most
cases is the same as for pulmonary tuberculosis. Early treatment
for leprosy prevents disabilities and scaring.
Key words: cutaneous tuberculosis, leprosy, Mycobacterium
tuberculosis, prognosis, skin tests

RÉSUMÉ

Comparaison entre la tuberculose cutanée et la lèpre

La tuberculose cutanée avec le principal agent pathogène Mycobac-
terium tuberculosis représente un très petit pourcent de la 
tuberculose extra-respiratoire totale. TB cutanée est extrêmement
variable, du point de vue de la signification clinique et pronostique.
Le polymorphisme de la lésion dépend de la virulence du bacille,
le statut immunitaire de l'hôte, le lieu de passage vers le corps et
comment diffuser et mener l’efficacité du traitement initial. Les
lésions cutanées se produisent habituellement par diffusion 
lymphatique ou hématogène d'une épidémie existante. Parmi les
formes de tuberculose cutanée et le lupus vulgaris scrofuloderme
l'on trouve couramment chez les patients immunodéprimés et 
la tuberculose verruqueuse est plus fréquente chez ceux 
présentant une bonne immunité. La lèpre (maladie de Hansen), les
maladies infectieuses, granulomatose chronique affecte les nerfs
périphériques et les structures tissulaires superficielle primaires et 
secondaires tels que la peau, les muqueuses et les yeux. L'agent
étiologique est Mycobacterium leprae. Bien que la maladie a été
déclarée curable depuis 1948 selon l'OMS 2013 il y avait 213 000
nouveaux cas. Les résultats de tests cutanés (sécrétions HP et
tests) peuvent classer la lèpre dans: paucibacillaire - bacilles peu ou
absents (la lèpre tuberculeuse, la tuberculose et la lèpre borderline)
et multibacillaire - de nombreux bacilles (lèpre lépromateuse, la
lèpre lépromateuse borderline et la lèpre borderline. Le traitement
de la tuberculose cutanée dans la plupart des cas est identique à
celui de la tuberculose et de la lèpre pulmonaire; initié au début de
l’handicap il empêche la déformation des cicatrices.
Mots clefs: tuberculose cutanée, lèpre, Mycobacterium tuber-
culosis, pronostic, tests cutanés
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BACKGROUND

LL
aennec published in 1826 the first case of 
cutaneous tuberculosis and described the injury
which he called "prosector wart" (1). In 1882,

Robert Koch isolated the tubercle bacilli in the lesions of
a patient with lupus vulgaris and diagnosticated "localized
cutaneous tuberculosis”.  (2,3,4).

Nowadays cutaneous tuberculosis represents a small per-
centage (<1%) of all extrarespiratory TB cases, its incidence
being inversely proportional to the social-economic status
and directly proportional to the pulmonary TB incidence.
(1) The pathogenesis of cutaneous tuberculosis is similar to
pulmonary tuberculosis: direct mechanism, after direct 
contact with a patient with tuberculosis or indirectly after
reactivation of previously infected areas already existing in
the body. Five factors that are important for the clinical pre-
sentation of cutaneous tuberculosis are 1) the pathogenicity
of the organism, 2) its antibiotic resistance profile, 3) the
portal of infection, 4) the immune status of the host, 
particularly the presence or absence of acquired immuno-
deficiency syndrome (AIDS) secondary to infection with
human immunodeficiency virus (HIV), and 5) various 
local factors in the skin (eg, relative vascularity, trauma, 
lymphatic drainage, and proximity to lymph nodes). (5)

Leprosy (Hansen’s disease) was first described in 680 b.
C., the first cases being identified in the valleys of the
Nile and the Ganges. Current disease is more common in
subtropical areas of Africa, Southeast Asia and Latin
America, predominantly affecting men. In most Europe
countries leprosy disappeared even before the introduction
of specific drugs. There were identified some factors that
contributed to this: better living conditions, better food,
better hygiene, less overcrowded housing and even 
emigration of the population likely to contract leprosy to
America. World Health Organisation (WHO) estimates
total number of leprosy cases around the world between 10
and 12 million. According to data from WHO the 
number of newly discovered cases was below 300,000 in
2005 reaching 215,000 in 2013, of which 10% are 
children. In Romania the last case of leprosy was 
diagnosed in 1977; admitted and treated to Leper House
Tichilesti Hospital. (6)

Leprosy is a chronic infectious granulomatous disease
which first affects the peripheral nerves and secondary
superficial tissue structures such as skin, mucous membranes
and the eyes. The etiologic factor is the Mycobacterium 
leprae, an acid-alcohol resistant bacillus (AARB) from
Mycobacteriaceae family. The gateway to this pathogen in
the body is the skin or respiratory mucosa. Untreated
patients spread bacilli through nasal secretions. The average
incubation period of the disease is about five years, but in
some cases can expand to 20-30 years.

Leprosy can affect individuals of different ages. Children
are most frequently affected by infection with M. leprae, a
fifth of cases being registered under 10 years; in infants the
disease is very rare. (6)

Histopathological and immunological aspects

The presence of tuberculoid granuloma is pathogno-
monic for histopathological diagnosis. A sequence from
nonnecrotic epithelioid cell granulomas with no acid-fast
bacilli (high-immune), through necrotic epithelioid 
granulomas with some acid-fast bacilli, to necrosis with
abundant acid-fast bacilli (low-immune) can be arranged.
Lupus vulgaris typifies the high-immune pole; tuberculo-
sis cutis orificialis and acute milliary tuberculosis, the 
low-immune pole. (5)

There have been described seven patterns associated
with inflammation: 1) classic tuberculoid granuloma with
Langhans cells and peripheral cuff of lymphocytes, 2)
abscess formation with inflammatory cells in different
degrees of necrosis and rare giant cells, 3) diffuse infiltrate
of histiocytes with necrosis, 4) panniculitis accompanied
by an infiltrate of acute inflammation, chronic inflamma-
tion or both, 5) nonspecific chronic inflammation which
includes chronic inflammatory cells predominantly of 
histiocytes and lymphocytes but giant cells are absent, 
6) sarcoidal granuloma described as « naked » granuloma
due to the absence of peripheral lymphocytes cuffing and
7) rheumatoid like nodules in the dermis or subcutaneous
tissue consisting of central necrosis surrounded by histio-
cytes; giant cells are absent in this pattern. (5,8, 9, 10)

One or more histopathological patterns can be found
in the same patient, and it may  change over time; also,
the presence of tuberculoid granuloma, does not always
mean cutaneous TB, because similar histopathological
aspects can be seen in some type of infections (syphilis) or
noninfectious granulomas (with zirconium). (11,12)

Cell-mediated immune deficiency is specific for 
lepromatous patients. In leprosy, bacilli entering human
body do not influence early clinical manifestations. M.
leprae bacilli are surrounded by a lipid coated dense, inert
capsule and are not able to produce exotoxins, generating
a low grade of inflammatory response. Only a fifth of those
infected will develop signs of indeterminate leprosy, and
half of them will develop into a form of leprosy with 
clinical signs. 

In lepromatous form of the disease macrophages
'ingest' M. leprae bacilli but do not destroy them. Patients
with lepromatous form of the disease present an increased
number of CD 8+ circulating lymphocytes that will be
activated by specific antigens. Since lesional T lympho-
cyte type and number vary depending on the type of 
disease, cytokine production in lepromatous lesions is 
significantly different from that developed in tuberculoid
lesions. (5, 6)

Histologically, in the lesions of tuberculoid leprosy
form, we identify non-caseous granulomas with an
increased number of lymphocytes, epithelioid cells and
giant cells (8). Frequently, in this form of lesions, bacilli
are not present or can be scarcely found. 

Lepromatous leprosy manifests as a diffuse granuloma-
tous reaction with numerous macrophages, foam cells and
multiple large intracellular pathogens; epithelioid cells
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and giant cells are absent. In the composition of granuloma
in the borderline tuberculoid leprosy cases epithelioid cells
are predominant, but in borderline lepromatous form of the
disease there is a predominance of macrophages with an
increased number of bacilli in the skin lesions.

Histological features of the lesions of erythema
nodosum leprosum are characterized by the presence of an
infiltrate rich in PMN leukocytes, IgG class antibodies
and complement factors. Interferon gamma and tumor
necrosis factor alpha (TNF α

) play a very important role in the initiation and devel-
opment of clinical and immunological manifestations. 

There is evidence that Mycobacterium tuberculosis and
other mycobacteria play an important role in the 
occurrence of leprosy. This is probably due to antigenic 
overlapping. Different degrees of protection provided by
BCG against leprosy in different geographical areas and 
limited protection observed in people with tuberculin 
reactivity in BCG trials conducted in Uganda Stanley et al
(1981) support this hypothesis. Rook and others in the same
year, went further and suggested that the protective efficacy
of BCG's in different areas may increase or decrease 
depending on the mycobacteria in that environment, some
acting synergistically with BCG and other antagonistic. 

Forms of Cutaneous TB and Leprosy

Cutaneous tuberculosis clinical polymorphism is due
to multiple pathophysiological mechanisms. There are
forms of cutaneous tuberculosis in which Koch bacillus is
present in cutaneous lesions and forms in which it is
absent. Based on this criterion cutaneous TB can be 
classified into:

- Typical tuberculosis: Koch bacillus is present in the
lesions and can be isolated in cultures. Histological
features of the lesions are tuberculous ones. This
group includes: primary cutaneous TB (tuberculosis 
chancre), cutaneous tuberculosis of superinfection
(lupus vulgaris tuberculosis, tuberculosis verrucosa
cutis, scrofuloderma, tuberculous ulcer and vegetant
cutaneous tuberculosis);

- Atypical tuberculosis: tuberculin skin test is posi-
tive, Koch bacillus is present in skin lesions, but is
present in other organs, too. This category includes:
lichen scrofulosorum, papulonecrotic tuberculids,
milliary tuberculids of the face, erythema nodosum
in children, ulcerous tuberculids. 

Direct innoculation with M. tuberculosis of the skin or
mucous membranes from an external source may cause a 
primary injury called tuberculosis chancre. This is a 
superficial ulceration with a firm, granulous base, which
develops in 2-4 weeks after mycobacteria penetrated through
skin lesions. (4)

The most common form of the disease is lupus tubercu-
losis or lupus vulgaris often mistaken for Systemic Lupus 
Erythematosus. Small sharply defined reddish-brown lesions
with a gelatinous consistency (called apple-jelly nodules) 
frequently seen on the face or nasal or mouth mucosa. 
(Fig. 1).  

Another form of cutaneous TB is tuberculosis verrucosa
cutis, with rough and hard structure frequently seen on
hands and legs (Fig. 2). The immune response of the patient
and the aggressiveness of Mycobacterium determine the
type and severity of skin TB skin. 

Tuberculids are another form of cutaneous TB looking
like geeralized exanthema that is generally seen in patients
with increased immunity to TB due to previous infection.
Among them erythema induratum (Bazin disease) presents as
recurring nodules or lumps on the back of the legs (mostly
women) that may ulcerate and scar. It is a type of nodular 
vasculitis. Papulonecrotic tuberculid results in crops of 
recurrent crusted skin papules on knees, elbows, buttocks or
lower trunk that heal with scarring after about 6 weeks. 
(Fig. 3) Lichen scrofulosorum is an extending eruption of
small follicular papules in young persons with active TB.

Several classifications have been proposed for leprosy over
the years as new knowledge about the disease was gained. In
the International Leprosy Congress, held in Madrid in 1953,
leprosy is classified as: 1) indeterminate leprosy – first 
erythematous skin phase 2) tuberculoid leprosy - hair loss,
nodular swellings appear in the nerve line, tissue necrosis 3)
borderline leprosy – unstable form defined by the immune
system that can later transform into a serious form of leprosy,
4) contagious serious form of leprosy when reddish brown
spots appear, "lion head" aspect of the face, inflammation in

Figure 1 - Myxomatous lupus tuberculosis of the ear lobe (1)    

Figure 2 - Tuberculosis verrucosa cutis (1) 
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the line of the lymphatic and nervous system along with 
tissue necrosis with swelling and ulcerations. These processes
can extend into muscle, bone, tendons and internal organs,
death being caused by secondary bacterial infections (13, 14).

Later a new system of classification divides leprosy into
two immunologically unstable groups (indeterminate and
borderline) and two stable polar types (tuberculoid and 
lepromatous). 

Early or indeterminate leprosy

The first signs of illness are the cutaneous manifestations
and can be identified when examining patient contacts 
leprosy. Infected individuals present macular lesions with
hypochromic or hyperchromic boards. Usually the macular
aspect of the skin is accompanied by sensory disturbances in
this region: anesthesia or paresthesia. Sometimes, after two
years evolution, primary lesions may heal spontaneously.
Specific therapies will stop earlier the progression of the 
disease. (15). 

Tuberculoid leprosy

The disease begins with a hypopigmented hypoesthesic
macular lesion, well defined, extending peripherally. The
edges are infiltrated and erythematous while the central area
becomes atrophic and depressed. Loss of sensation may occur
from the start at site of some lesions and sweat glands or hair
follicles are absent in this areas. Tender, thickened nerves
with subsequent loss of function are common, especially
affecting large peripheral nerves (ulnar, peroneal, auricular)
that can be identified easily by touch. (16) The patient 
presents neuritic pain, with secondary muscle atrophy and
risk for secondary limb infections after minor trauma. After

a long evolution, repeated skin infections, the patient will
lose some parts of the fingers. Facial nerve damage determines
the occurrence of various events: lagophthalmos, exposure
keratitis and corneal ulceration leading to blindness. (10)

Lepromatous leprosy

Lesions are disposed along the midline of the body,
bilaterally and symmetrically in this extreme form of 
disease. Patches appear on the skin, also nodules, plaques
or papules with imprecisely defined edges, and a hard 
convex shaped central portion. Dermal inflammation 
contains bacilli evidenced by staining on slide exams.
Regions affected are mainly the face (nose, cheeks, 
eyebrows), ears, elbows, buttocks and knees. The infection
can go unnoticed and undiagnosed for a long time if skin
lesions are discrete. In time, patient may lose the side 
portion of the eyebrow, the skin on the face becomes thin
and wrinkled and the ears become pendulous. (16,17, 18)
(Fig. 4, 5, 6)

Borderline leprosy 

Borderline Leprosy is a form of disease with intermediate
symptoms of tuberculoid and lepromatous form. There are
three clinical borderline types of leprosy: borderline 
tuberculoid leprosy, borderline form (dysmorphic type), bor-
derline lepromatous leprosy. Borderline forms characteristics
of the disease are incompletely defined; there is poly-
morphism of cutaneous lesions without local hair loss; 
symptoms of tuberculoid and lepromatous borderline forms
were more clearly defined (16). In borderline lepromatous
type the number of lesions is higher but their size is smaller,
but in borderline tuberculoid type the aspect of the lesions
is similar to the one in tuberculoid leprosy (increased 
number and imprecisely defined edges). Tuberculous border-
line leprosy affects a much larger peripheral nerve structures
in comparison with tuberculous disease.

In borderline lepromatous disease lesions are arranged
asymmetrically, bilateral (versus polar lepromatous disease
in which lesions were bilaterally symmetrical). Borderline
clinical forms of the disease are unstable, and in the

Figure 3 - Papulonecrotic tuberculids (1)

Figure 4 - Ocular damage in leprosy (6)
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absence of right and proper treatment can turn in lepro-
matous or tuberculoid polar form of leprosy. (10) 

Whatever form of leprosy, peripheral nerves will always
be affected in variable degrees. Peripheral nerve structures
will be more severely affected by the infection, compared to
other types of tissues involved. Tissue destruction is due to
granulomatous reactions developed by the ill host. The
absence of skin lesions does not exclude the presence of
nerve lesions, pathologic situation called "pure neural 
leprosy" (18).

DIAGNOSIS

The diagnosis of cutaneous tuberculosis is complex and
requires physical examination, careful medical history, 
tuberculin skin test, QuantiFERON test (and other specific
tests if possible), skin biopsy with histopathological exam,
special staining methods for identification of Koch bacilli,
and other investigations including chest X-ray and sputum
exams. According to the guidance of Diagnosis and control
centers for tuberculosis in 2005, QuantiFERON test can be
used instead of the tuberculin test because of its high speci-
ficity and no cross-reaction with BCG. High costs do not
justify efficiency. (9)

Culture of provided samples remains the most effective
method for determining the presence of Mycobacterium.
Using PCR, fragments of tissue can be analyzed to 
confirm the presence of mycobacterial specific DNA
sequences. (17). 

Coexisting TB outbreaks can be identified using chest
and bone radiographs, blood, sputum and urine tests. (5) 

For positive diagnosis of leprosy it is necessary the
identification of AARB in samples from skin lesions (with
specific stains) or specific microbiological exams. We draw
attention that, in tuberculoid leprosy, mycobacteria may
be missing in skin lesions. Even in the absence of bacilli,
peripheral nerve structures will always be affected. 

Polymerase chain reaction (PCR) is used to identify
micorbial DNA, but it doesn’t have superior sensitivity
for the identification of pathogens, compared to the 

conventional microscopic methods (19). 
Lepromin bacillary suspension was created using 

specific lab methods and samples from heavily infected
persons. In infected individuals appears the dermal 
reaction, tuberculin-like, after more than 48 hours since
intradermal injection of a lepromin suspension.

High-performance serological tests are also used for 
leprosy diagnosis with 95% sensitivity. These tests identify
antibodies against M. Leprae Phenolic Glycolipid I (17).
The level of serum antibodies is directly proportional to the
amount of bacilli present in the human body. Serological
tests are useful for determining the etiology of lepromatous 
disease and are used in the epidemiologic studies. (10) 

As a characteristic of leprosy skin lesions will be
accompanied by peripheral nerve hypoesthesia due to
neural damage. Peripheral nerve damage can easily be
demonstrated by neurological exam. There are other 
diseases with peripheral neuropathy but without skin 
damage. 

Treatment

The basic treatment in cutaneous TB is the anti-
tuberculous chemotherapy for 6-12 months. Generally for
adults it is used a treatment regimen for 9 months but
immunocompromised patients require treatment for at
least 12 months. 

Treatment of leprosy is particularly complex due to
multiorgan damage and involves the participation of 

Figure 5 - Sequelae of leprosy - amputations (6)

Figure 6 - Infectious complications of Leprosy (5.a)
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several medical and surgical specialties: orthopedic
surgery, ophthalmic surgery, physical therapy and chemo-
therapy. Leprosy treatment is done in special clinics for
this condition. The risk of transmission of the disease is
relatively small and does not require taking drastic 
measures of protection and control. (20, 21) 

CONCLUSIONS

Cutaneous tuberculosis and leprosy are increasingly rare,
mainly due to BCG vaccination and specific treatment of
patients in isolation during the contagious period of the 
disease.

The diagnosis of these diseases is done corroborating
clinical symptoms with specific serological tests, lab 
cultures of secretions and also with biopsies of the skin
and nerve affected. 

Tuberculin test has lepromin test as correspondent. To
avoid sequelae treatment must begin as early as possible
(in the case of leprosy using a multidisciplinary team).
The results of treatment are affected by the immune 
status of the patient and the form and progression of the
disease. Contacts of cutaneous TB and leprosy patients
require specific chemoprophylaxis and periodic controls.

A number of new vaccines are currently under study;
they need to be highly effective in both leprosy and 
tuberculosis.

All the authors have the same contributions.

REFERENCES

1. A. Oanta, M.Irimie. Tuberculoza cutanata din nou in actualitate,
DermatoVenerol. 2007 (Buc.), 52: 119-127

2. Beyt BE, Ortbals DW, Santa Cruz DJ, Kobayashi GS, Eisen
AZ, Medoff G. Cutaneous mycobacteriosis: analyisis of 34
cases with a new classification of the disease. Medicine 1981;
60:95-109

3. Bravo FG, Gotuzzo E. Cutaneous tuberculosis. Clin Dermatol.
2007;25(2):173–180

4. Brown FS, Anderson RH, Burnett JW. Cutaneous tuberculosis.
J Am Acad Dermatol. 1982;6(1):101–106

5. James W. Steger si Terry L. Barrett . Military Dermatology,
Chap.15 Cutaneous tuberculosis; 355-389

6. Rasvan Vasiliu “Probleme actuale privind endemia de lepra in
Romania”, Teza de doctorat, UMF Carol   
Davila Bucuresti, 2007

7. Sehgal VN, Srivastava G, Khurana VK. An appraisal of 
epidemiologic, clinical-bacteriologic, histopathologic, and
immunologic parameters in cutaneous tuberculosis. Int J 
Dermatol. 1987;26:521–526

8. www.atsu.edu/postgrad/dermatology  Rick Lin  -  Mycobacteria:
Tuberculosis and Leprosy

9. Hernandez C, Cetner AS, Jordan JE, et al. Tuberculosis in the
age of biologic therapy. J Am Acad Dermatol. 2008;59(3):
363–380

10. http://www.paginamedicala.ro/boli-afectiuni/Lepra-_boala-
Hansen

11. Neisser A. Chronic infectious diseases of the skin. In:
Ziemssen vH. Handbook of Diseases of the Skin. New York,
NY: William Wood & Company; 1885; 271–360

12. Santa Cruz DJ, Strayer DS. The histologic spectrum of the cuta-
neous mycobacterioses. Human Pathol.1982;13 (5):485– 495.

13. Wolff K, Tappeiner G. Mycobacterial diseases: Tuberculosis
and atypical mycobacterial infections. In: Fitzpatrick TB, Eisen
AS, Wolff K, Freedberg IM, Austen KF, eds. Dermatology in
General Medicine. New York: McGraw-Hill; 1987: 2161

14. http://ro.wikipedia.org/wiki/Lepra
15. http://dermnetnz.org/bacterial/tuberculosis.html
16. http://www.dermnetnz.org/bacterial/leprosy.html
17. John S. Spencer, Patrick J. Brennan. The Role of Mycobacterium

leprae Phenolic Glycolipid I (PGL-I) in Serodiagnosis and in the
Pathogenesis of Leprosy. Lepr Rev (2011) 82, 344 – 357

18. http://www.enotes.com/leprosy-reference/leprosy 
19. Gillis TP, Williams DL. Polymerase chain reaction and leprocy.

Int J Lepr 1991;59:311-316
20. "Chemotherapy of Leprosy" (http:/ / www. who. int/ lep/ mdt/

chemotherapy/ en/ index. html). WHO Technical Report Series
847. WHO 1994.

21. Van Veen NH, Nicholls PG, Smith WC, Richardus JH. 
Corticosteroids for treating nerve damage in leprosy.Cochrane
Database Syst Rev. 2007:CD00549



INTRODUCTION

TT
he first published clinical case of tissue expan-
sion was by Neumann in 1957 (2). Neumann
placed an inflated balloon subcutaneously to

facilitate an ear reconstruction (1). No further development
occurred until 1976, when Radovan (3) reported using a
sophisticated silicone implant with a self-sealing valve that
could be placed entirely inside the body without external
ports. Living tissues respond to the application of distracting
mechanical force with an increase in the rate of mitosis of
the overlying tissue migration of adjacent tissue and a
realignment of collagen. In the process of tissue expansion,
a silicone prosthesis is placed beneath the skin and 
gradually inflated, thus allowing for the development of new
tissue that can be used for reconstructive surgery.

DISCUSSION

Tissue expanders are basically silicone envelopes with a
selfsealing reservoir through which percutaneous injections
of saline are made (6). The reservoir may be integrated into
the envelope itself or may be connected to the envelope
with a tube to allow remote positioning. Textured surfaces
on implants have resulted in less migration of the device
during inflation. Less capsule seems to form around textured
implants, which allows for the more rapid generation of 
tissue with lower pressures. Directional and self-expanding
prostheses have been developed. Most manufacturers have a
large variety of stock expanders in round, rectangular, and
crescent shapes, with varying volumes. Custom-shaped
implants of any size can also be fabricated. Almost all
implants will tolerate 2 to 3 times their recommended 
volumes without rupture (6). The object of tissue expansion
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SUMMARY

The purpose of this paper is to summarize the advantages and 
disadvantages  of  the  usage of tissue expanders  in scalp recon-
structive surgery.  Tissue expansion possesses the unique ability
to generate skin with an almost perfect match of color, texture,
sensation, and special adnexal characteristics needed for recon-
struction within a specific area. When adequately planned, the
procedure results in minimal scarring and no donor defect.
Key words: tissue expanders, continuous pressure, reconstruction

RÉSUMÉ

Avantages et désavantages de l'utilisation des extenseurs de
tissu dans la chirurgie reconstructive du cuir chevelu

Le but de cet article est de présenter les avantages et les 
désavantages de l'utilisation d’extenseurs de tissus dans la chirurgie
reconstructive du cuir chevelu. L'expansion de la peau a l’unique
capacité de générer de la peau avec un assortiment presque parfait
de couleur, texture, sensation et caractéristiques annexielles 
spéciales demandées par la reconstruction dans une zone spécifique.
Lorsqu’il est plannifié de manière adéquate, le procédé a pour 
tielrésultat un tissu cicatritiel minime et aucun défaut du donneur.
Mots clefs: extenseurs de tissu, pression continue, reconstruction
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is to generate a specific quantity of a particular quality of 
tissue. Planning is critical, so that the proposed area of
expansion can be rotated, advanced, or transposed to the
recipient site with minimal risk and deformity. Planning
results both in minimizing scars and situating scars in the
least noticeable position. An excess of normal adjacent 
tissue should be expanded so that adnexal structures are
evenly distributed and the flap moved with minimal 
tension and distortion. Implant selection depends more on
the surface area to be expanded than on the actual volume
of the device (1). The use of multiple expanders around the
recipient site frequently facilitates the speed and safety of
the reconstruction (4). Expanders are placed under normal
adjacent tissue through any incision that will not interfere
with the subsequent reconstructive procedure; existing scars,
or incisions in nonobvious areas, are preferred. Dissections
should be carried on in the subcutaneous space as homo-

geneously as possible to minimize erosion and extrusion. 
After meticulous hemostasis is obtained, the wound is

closed with or without drains in multiple layers. If remote
valves are used, they are placed subcutaneously at distant
sites, avoiding underlying prominences. In infants or when
inflation is to be carried on by the patient at home. 

Enough fluid is placed in the implant at the time of
wound closure to avoid dead space around the implant with-
out undue tension to the adjacent tissue. After 7 to 10 days
of wound healing, inflation begins. A 23-gauge or smaller
needle is inserted into the reservoir and isotonic saline
injected to produce tension of the overlying tissue (5). Over-
aggressive inflation may result in extrusion of the prosthesis
or loss of the overlying tissue, while insufficient inflation
may result in protracted expansion. Some hyperemia is 
visible during the process of expansion; this generally indi-
cates an increase in vascularity rather than infection.

Figure 1 - A 15 years old girl with scalp defect 5x10 cm due to scald burn III degree and was treated 
by rectangular shaped tissue expander with 400cc volume

a & b: preoperatively, c: during expansion, d: 2 weeks postoperatively

a b

c d
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Approximately twelve to twenty-four hours after inflation
the tension of the overlying tissue will progressively
decrease. Frequent and small inflations separated by 2 to 3
days result in a more rapid tissue expansion than infrequent
large-volume inflation. When tissue is needed in a limited
period of time, continuous infusion at low volumes and low
pressures can be performed. The surgeon should set no 
precise timetable for inflation, as this process depends on
tolerance of the local tissues. Compromised tissue or tissue
of debilitated patients may take longer to expand than 
others. With proper education, selected patients may be
able to inflate their prostheses alone or with the help of
their families. An excess of tissue should be generated so
that an adequate amount is available at the time of the
reconstructive  procedure. Tissue expansion is a reliable
method for achieving closure of scalp defects but has the 
disadvantages of delaying definitive treatment and 
considered discomfortable for the patients (4).  

CONCLUSION

Tissue expansion of the scalp is advantageous because
the generated skin is of same texture and hair bearing
quality that is superior to that obtained by conventional
methods, with the added advantage of minimal donor site
morbidity (1). The tissue expansion procedure remains a
valuable and reliable technique for the reconstruction of
burn alopecia of the scalp.  

Precise instruction of the medical staff as well as detailed
and continuous education of the patients may help to 
further increase the efficacy of the tissue expansion process.
Never tell the patient about the exact duration of the expan-
sion because it is unpredictable.

Some disadvantages include Skin necrosis and/or 
sloughing, Displacement, twisting, fracture or extrusion may
occur from improper expander sizing and/or placement, and
not forgetting discomfort and pain during the expansion
period.
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Vie-études-carrière

II
ssu d’une famille d’avocats, Louis-Anne-Jean
Brocq naquit le 1er février 1856 à Laroque-
Timbaut, petite ville située près d’Agen (région

Aquitaine), France [1]. Après ses études au lycée d’Agen,
Brocq  vint à Paris pour faire des études de médecine et de
zoologie.  Son rencontre avec l’éminent naturaliste Henri
de Lacaze-Duthiers (1821-1901) exerça sur lui une grande
influence en l’aidant de devenir un incomparable obser-
vateur et classificateur des lésions élémentaires [2]. Ayant
été reçu premier au concours d’internat en 1878, Brocq a
effectué sa première année d’internat dans un service de
chirurgie. Pendant la troisième année de son internat il a
connu à Saint-Louis le célèbre dermatologue Émile Vidal
(1825-1893). Inspiré par lui, Brocq s’orienta vers la 
dermatologie [3]. En 1882 il soutient sa thèse de médecine
et présente son mémoire intitulé Dermatite exfoliatrice

généralisée, ou mieux, maladie d’Erasmus Wilson [4]. Très
vite il obtient la réputation d’un maître en dermatologie et
en 1891 il devient chef de la maison de retraite La Rochefou-
cauld et il ouvre une consultation externe de dermatologie.
Malgré son éloignement de Saint-Louis, Brocq gagna une
telle réputation qui attira auprès de lui les médecins français
et étrangers désirant se perfectionner en dermatologie [2].

En 1896 Brocq est nommé chef du Service de Syphiligra-
phie à l’Hôpital Broca. Il organisa des laboratoires de 
bactériologie, d’histopathologie cutanée, de chimie et
d’électrothérapie. Avec son collègue Georges Thibierge
(1856-1926) débute en 1903 les premiers cours post-gradués
de dermatologie et syphiligraphie transformant l’Hôpital
Broca au centre d’enseignement dermato-syphiligraphique
[3]. Déplorant les difficultés pour les étudiants et les jeunes
médecins de se former à la dermatologie Brocq mentionnait:
«Nous avons l’ambition  peu vulgaire, mon collègue à cet
hôpital M. Thibierge et moi, de doter à Paris d’un
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SUMMARY

The contribution of the eminent physician Louis Brocq 
(1856-1928) to the development of dermatology

The eminent dermatologist Louis Brocq rejuvenated the old
notions in dermatology relating them in modern concepts.
Realizing the first decentralization of dermatology at the Broca
Hospital in Paris, he paved the way for many of his successors.
In addition, he organized the first post-graduate course of 
Dermatology and syphilology, created the actual notion of 
several skin diseases and developed their treatment. His work
on parapsoriasis remains the most famous to this day.
Key words: Louis Brocq, history of dermatology, skin 
disorders, parapsoriasis

RÉSUMÉ

Le grand dermatologue Louis Brocq rajeuni les anciennes
notions en dermatologie en leur rattachant des concepts 
modernes. En réalisant la première décentralisation de la 
dermatologie parisienne à l’Hôpital Broca, il ouvre la voie à
plusieurs de ses successeurs. En plus, il a organisé les premiers
cours post-gradués de dermatologie et syphiligraphie,  créa la
notion de nombreuses maladies de la peau et il a mis au point
leur traitement. Son œuvre sur parapsoriasis reste le plus
célèbre jusqu’à nos jours. 
Mots-Clés: Louis Brocq, histoire de la dermatologie, maladies
dermatologiques, parapsoriasis
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enseignement complet de la dermatologie et de la
syphiligraphie. Je dis ambition peu vulgaire car si la 
dermatologie et la syphiligraphie ont été depuis fort
longtemps déjà professées à Paris par des Maîtres les plus
éminents, on a fait encore que des biens rares et timides
tentatives pour donner aux étudiants et aux jeunes 
docteurs en médecine un enseignement pratique et  com-
plet, régulièrement coordonné en un laps de temps
rigoureusement limité» [5]. 

Brocq réalise la première décentralisation de la derma-
tologie parisienne et ouvre ainsi la voie à plusieurs de ses
successeurs.

En 1905 il prend la place qui lui revient par son mérite
et sa capacité, il devient chef du Service à l’Hôpital Saint-
Louis apportant à cet hôpital un prestige et une grande
renommée. Brocq appartenait à la lignée de dermatologues
qui de Jean-Louis Alibert (1768-1837) à Ernest-Henri
Besnier (1831-1909) avaient porté la réputation interna-
tionale de Saint Louis [6].  Malgré sa reconnaissance, on 
disait que «les plus grands personnages, des rois même,
eurent recours à lui », Brocq n’a jamais été nommé professeur
de dermatologie [7]. En 1919, il devient Président de la
Société de la Dermatologie Française [8]. Atteint par la 
limite d’âge en 1921, il se retire de ses fonction hospitalières
et habite à sa maison de l’Agenois vivant parmi ses œuvres

d’art qu’il avait rassemblé tout au long de sa carrière,  entre
eux une importante collection des toiles (Pissaro, Renoir,
Degas, Sisley et  plus de  12 peintures du peintre Roumain
Nicolae Grigorescu,  chef de file de l’art moderne de la
Roumanie). D’une santé fragile, asthmatique dès l’adoles-
cence, Brocq mourut le 28 décembre 1928. Sans descen-
dance directe Brocq et sa femme, née Marie Marguerite
Connord ont décidé d’offrir l’ensemble de leur vaste collec-
tion au musée d’Agen [2].

Son œuvre scientifique

En dermatologie son œuvre est immense. Brocq a écrit
plusieurs livres parmi lesquels on distingue: Traité 
élémentaire de dermatologie pratique; Traitement des 
dermatoses par la petite chirurgie et les agents physiques ;
Traitement des maladies de la peau avec un abrégé de la
symptômatologie, du diagnostic et de l'étiologie des der-
matoses; Traité de dermatologie appliquée; Consultations
dermatologiques (sous la collaboration de Besnier et
Jacquet); Précis-atlas de pratique dermatologique, tous des
œuvres magnifiques, riches en faits et idées qui reflètent la
dermatologie de son temps [3]. 

En plus, Brocq a étudié et a découvert de nombreuses
maladies de la peau et met au point leur traitement,
comme : le mycosis fongoïde à tumeurs d’emblée qu’il a

Figure 1 - L’éminent dermatologue Louis Brocq (1856-1928) Figure 2 - Frontispice de son œuvre Précis-atlas de pratique
dermatologique, 1921
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découvert avec son collègue Vidal; l’erythrodermie en
plaques qu’il classifie avec Civatte dans le groupe de para-
psoriasis; la plaque primitive du pityriasis rosé de Gilbert
qui a échappé à ses prédécesseurs; la dermatose figurée
médio-thoracique; l'acné militaire récidivante type 
morbide; la glossite losangique médiane décrite avec
Pautrier; la pseudo-pelade de Brocq; le sycosis lupoïde et
les lichenifications intertrigineuses de la femme [2], [9].

Cependant son œuvre sur parapsoriasis reste le plus
célèbre. Il distingue trois types de parapsoriasis: la forme
en plaques (divisée aujourd’hui en petites et grandes
plaques et classées aux lésions précoces de mycosis 
fongoïde), la forme lichenoide (parapsoriasis variegata), et
le parapsoriasis en gouttes (maladie de Mucha Haberman)
[3].

Influencé de l’arbre des dermatoses d’Alibert, il 
pensait que toutes les maladies inflammatoires sont reliées
entre elles.

Il insistait aussi à l’étude et l’observation des lésions
élémentaires pour le diagnostic en dermatologie et il a
inventé le grattage de toutes les lésions cutanées en 
utilisant une curette qui porte son nom: la curette de
Brocq [3].   

Aux thérapeutiques externes Brocq ajoute les médica-
tions aseptiques, antiparasitaires et antimicrobiennes comme
l’acide borique, le camphre, le souffre et l’ichtyol [1].  

CONCLUSION

Analyste minutieux et pénétrant, connu pour ses 
remarquables qualités pédagogiques, Brocq  se donnait tout
entier à sa fonction.  Il a rajeuni les anciennes notions en
dermatologie et leur rattacher des concepts modernes.  La
plupart de ces doctrines en triomphent jusqu’aujourd’hui.    
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INTRODUCTION

LL
ipomas represent slow-growing benign lesions
accounting for almost 4% of all the mesenchy-
mal tumors which appear at any level of the

human body where subcutaneous fatty tissue is well repre-
sented (1,2,3,4). When it comes to the real incidence of
breast lipoma, things are rather paradoxical; there are
authors who consider that breast is a common location,
being reported in up to 8% of cases, while others consider
that breast lipoma is a rare condition (5,6).  Giant lipomas
are considered to be all the lesions which measure more
than 10 cm in diameter or weight more than 1000 g. (7)

CASE REPORT

A 45 year old patient presented for the apparition of an
asymptomatic tumor located on the right breast associated
with breast asymmetry, without any nipple discharge or
other cutaneous lesions. The local examination revealed
the presence of a soft, well delimitated, mobile tumor, 
measuring almost 8/6 cm developed in the infero-external
quadrant of the breast, with no palpable axillary lymph
nodes. The contra-lateral breast was perfectly normal.
Breast ultrasound confirmed the presence of an encapsu-
lated, homogenous tumor, with no signs of intra-tumoral
vascularisation or calcifications and normal axillary
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REVIEW
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SUMMARY

Lipomas represent the most frequently seen benign tumors of
mesenchymal origin which are usually found where ever sub-
cutaneous fatty tissue is well represented.  The exact incidence of
breast lipoma is not exactly known, paradoxically the lesion being
described both as common and very uncommon. Although cases
presenting with superficial lesions are rather easy to be diagnosed,
in patients in whom the tumor is located more deeply, resection
might be needed in order to have an exact and precise diagnosis.
We present the case of  a 45 year old patient who presented for
the apparition of a large tumor located on the right breast, which
was enucleated. The histopatological examination confirmed the
presence of a breast lipoma.
Key words: breast tumor, lipoma, enucleation

RÉSUMÉ

Lipome géant du sein - rapport de cas et revue de la littérature

Les lipomes représentent les tumeurs bénignes les plus fréquem-
ment observées d'origine mésenchymateuse qui sont habituelle-
ment trouvées où le tissu adipeux sous-cutané est bien représenté.
L'incidence exacte de lipome du sein n’est pas exactement 
connue, paradoxalement la lésion étant décrite à la fois comme
commune et très rare. Bien que les cas présentant des lésions
superficielles soient plutôt façiles à être diagnostiqués, chez les
patients dont la tumeur est située plus profondément, la résection
pourrait être nécessaire afin d'avoir un diagnostic exact et précis.
Nous présentons le cas d'un patient âgé de 45 ans qui s’est présen-
té pour l'apparition d'une grande tumeur située sur le sein droit,
qui a été énucléé. L'examen histopathologique a confirmé la
présence d'un lipome du sein.
Mots clefs: tumeur du sein, lipome, énucleation 
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lymph nodes. Surgery was performed and intra-operative-
ly a well circumscribed lesion measuring 12/8 cm was
found. The tumor was enucleated and sent to extempora-
neous analysis which confirmed the presence of a lipoma,
so no further resection was performed. The patient was
discharged the third postoperative day. (Fig. 1, 2, 3, 4)

DISCUSSIONS

Lipomas are one of the most common benign tumors
originating from the fatty tissues; their incidence accounts
for almost 16% of all mesenchymal tumors and most cases
presenting lipomas are considered as banal conditions (8).
The breast is a common location for this pathology. 

Although breast lipomas usually are small, mobile,
superficial subcutaneous tumors, there are cases in which
these lesions reach enormous dimensions and create diffi-
culties in order to establish the right positive diagnosis.

Figure 2 - after sectioning the skin and the subcutaneous tissue,
a large fatty tissue tumor was revealed

Figure 4 - the final aspect of the specimen: giant breast lipoma
measuring 12 cm in diameter

Figure 3 - enucleation of the tumor

Figure 1 - initial aspect: deformation of the breast produced 
by a large tumor developed in the infero-external quadrant
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The largest breast lipoma was described by Schmidtd,
measured 50/40/30 cm, weighted 15,5 kg and seems to
have developed over a period of 25 years, while Li et al
reported the case of a 53 year old patient in whom a
28/20/8 cm breast lipoma was found (9,10). Montano et al
reported the case of a 55 year old patient diagnosed with
a giant lipoma of the breast which measured 24/20/6 cm
and weighted 2500g, in whom, after excision of the
tumor, a reduction mammoplasty was also performed in
order to re-establish the normal breast symmetry. (11)

Although in cases presenting with superficial, small
dimensions tumors the diagnosis is easy to be established,
when it comes to larger tumors, things become more com-
plicated. These cases might also present an association of
inflammation, intra-tumoral calcifications, acute liquefac-
tion or even the presence of intra-tumoral septa which
transform the problem in a challenging histopatological
study (12, 13). However, most of these therapeutic uncer-
tainties derive from the fact that breast is an organ with
normal fatty composition and whenever a lesion rises, it is
hard to be distinguished from other benign or malignant
masses. (5)

Lanng et al considered lipoma of the breast as a real
diagnostic dilemma producing difficulties in clinical diag-
nosis, fine needle aspiration and imagistic studies (both
ultrasonography and mammography) (8). They demon-
strated that when it comes to clinical examination, it is
hard to distinguish a large breast lipoma from other benign
or malignant conditions,  while when it comes to fine
needle aspiration cytology, the presence of fat cells only
renders the probe as inadequate. In cases presenting both
fatty cells and epithelial cells in fine needle aspiration test
a positive diagnosis of pure lipoma cannot be sustained
(13,14). Neither mammography nor breast ultrasonogra-
phy can establish a diagnostic certainty of benignity due
to the possibility of association of intra-tumoral calcifica-
tions, necrosis, compressing the surrounding parenchyma
or due to the presence of intra-tumoral septae (5,6).

In order to determine which are the rates of false pos-
itive results on pre-operative studies, Lanng et al included
in their study 108 women with preoperative suspicion of
breast lipoma. All patients were submitted to clinical
examination, fine needle aspiration cytology and imagis-
tic studies. The clinical diagnosis of breast lipoma proved
to be false in 25% of cases, fine needle aspiration cytology
revealed only fat cells in 74% of patients and imagistic
studies revealed the presence of a lipoma in only 3% of
cases (mammography) and 21% respectively (ultrasonogra-
phy). In 1 case the mammogram raised the suspicion of a
malignant tumor while ultrasound examination revealed
the presence of a possible malignant lesion in 2 cases. Fine
needle aspiration revealed only fat cells in 74% of cases,
fat cells and epithelial cells in 10% of cases and malignant
cells in 1 patient ( 0,9%). Twenty-six patients were finally
submitted to surgery; the presence of a lipoma was con-
firmed in 16 cases (61,7%) while the diagnosis of malig-
nancy was confirmed in 2 cases; other significant
histopathological studies showed fibroadenoma (1 case),

papilloma (1 case) and benign phillodes tumor (1 case).
The authors concluded that whenever the diagnosis is in
doubt a total excision should be performed. (8)

Santi et al reported the case of a 27 year old female
who presented for an important breast asymmetry and
who was diagnosed with a large breast tumor; preopera-
tively the suspicion was rather of a breast liposarcoma, so
the tumor was resected and sent to histopathology study;
the final result revealed the presence of a giant breast 
lipoma measuring 15,5/9,3/4,5 cm and weighting 257 cm,
with uniform fatty composition and benign adipocytes
(15).

Although there are authors which sustain the effec-
tiveness of liposuction even in cases presenting with
breast lipomas (10), this technique is rather unsecure and
associated with a high risk of transformed cells dissemina-
tions. Vouillame et al reported two cases in which lipo-
suction of a banal lipoma transformed in liposuction of a
malignant tumor: in one case the patient was a male who
addressed to surgeon for liposuction in order to correct a
gynecomasty which was in fact a breast cancer, while the
second patient presented for an ankle tumor which resem-
bled most with a lipoma; liposuction was performed and
“lipoma” proved to be in fact a liposarcoma (16). Other
minor inconvenient associated with lipoma liposuction
consist of the high risk of recurrence due to the persis-
tence of the lipoma pseudo-capsule, incomplete removal,
aesthetic disorders or postoperative bleedings (17,18,19).

CONCLUSIONS

Breast lipomas are benign, slow growing mesenchymal
tumors which might be clinically undetectable for a long
period of time. They are usually observed when they reach
considerable dimensions and produce breast asymmetries
and cosmetic problems which determine the patient to
address to surgery. However, whenever they are diagnosed,
breast lipomas should be entirely excised in order to be
sent to histopatological studies and have a positive 
diagnosis of benignity. 
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SUMMARY

Abdominal cerclage is a procedure that is used when the 
standard transvaginal cerclage fails or when certain congenital or
acquired cervical abnormalities do not permit vaginal procedure.
We present a series of 3 cases who underwent abdominal cerclage
outside or during pregnancy. 
Key words: cerclage, abdominal, cervico isthmic incompetence.

RÉSUMÉ

Le cerclage abdominal pendant la grossesse

Le cerclage abdominal est une technique utilisé dans le cas d’echec
du cerclage vaginal classique ou quand certée anomalies congéni-
tales ou cervicales acquises ne permettent pas la procédure 
vaginale. On va presenter une série de 3 cas qui ont subi un 
cerclage dehors ou pendant la grossesse.
Mots clefs: cerclage, abdominal, incompétence cervico-isthmique
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INTRODUCTION

AA
bdominal cerclage was first described by 
Benson and Durfee in 1965 [1]. Abdominal
cerclage is mainly addressed to women with

cervico-isthmic incompetence who had repeatedly failed
transvaginal cerclage but also to those with very short
cervix due to congenital or surgical conditions, with 
dilacerated or excessive scarred cervix due to previous
transvaginal procedures. (cervical conization, amputation
of the cervix, post-obstetrical traumatic cervix) [2].

In most cases, abdominal cerclage is practiced when a
secure method of obliteration of the cervical canal is
required. Abdominal cerclage may be practiced prophylac-
tically before conception or during pregnancy, in patients
with over 14 weeks of gestation either prophylactically or
as an emergency solution for imminent abortion.

MATERIALS AND METHODS

We present 2 cases in which we practiced abdominal
cerclage in patients with recurrent abortions after failed

vaginal cerclage and one case of abdominal cerclage in the
second trimester of pregnancy in a nulliparous patient
with imminent abortion.

CASE 1.
A 34 years old patient with three miscarriages between

12 and 17 weeks of gestation and a history of two vaginal
cerclage, which called for a prophylactic abdominal 
cerclage outside of pregnancy. Clinical examination
revealed an almost disappeared vaginal portion of the
cervix, from which some scarred areas could highlighted.
Cervical channel length measured by ultrasound was 1.8
mm. We performed laparoscopic cerclage with Mersilene
mesh. At the 30 days check we found a 6-week pregnancy
that developed normally. The pregnancy was completed by
elective caesarean section at 38 weeks with the birth of a
healthy fetus. We left the cerclage mesh in place and after
8 months the patient spontaneously achieved a new 
pregnancy which developed normally and was completed
by elective caesarean section at 38 weeks. Cerclage mesh
was extracted without difficulties and tubal sterilization
was performed at patients’ request.
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CASE 2.

A 38 years old patient, with two previous miscarriages
after natural conception at 9 and 14 weeks of gestation,
who wanted another pregnancy after 8 years. She obtained
by in vitro fertilization a new single pregnancy and she had
a prophylactic vaginal cerclage at 14 weeks. After two
weeks, in the context of an abnormal uterine contractility,
the cerclage band was eliminated spontaneously by vagi-
nal route. The clinical examination revealed a moderate
bleeding from a cervical laceration at the level of vaginal
insertion, the external cervical orifice admitting the index
finger and the inferior pole of the amniotic sac bulging
through the external cervical orifice. The ultrasound 
examination showed fetal viability, an open internal 
cervical orifice with a short cervical channel of 10 mm. In
this case we performed an emergency open abdominal 
cerclage, under general anesthesia, using a Pfannestiel
incision, with a Mersilene mesh (RS-21, Ethicon, Inc.,
Somerville, NJ, USA).

CASE 3.

A 31 years old patient, with a 22 weeks of gestation
pregnancy, that presented abnormal uterine contractility
for 24 hours, pharmacologically remitted. Clinical exami-
nation revealed a much shortened cervix, cervical external
orifice opened, through which the amniotic sac was
bulging. Ultrasound examination revealed fetal viability,
an opened internal cervical orifice and cervical canal
length of 8 mm. We practiced emergency open abdominal
cerclage using a Maylard incision. The uterus was dislo-
cated from the abdomen to reveal the crossing site of the
cerclage mesh. After the dissection of the vesico-uterine
peritoneum,  the mesh was passed medially to the uterine
vessels which were digitally displaced laterally, and ante-
riorly knotted and sutured with non-absorbable suture at
the level of the isthmus.

The postoperative ultrasound examination revealed the
absence of the amniotic sac from the cervical canal, the
presence of the cerclage mesh at isthmic level and fetal
viability.

TECHNIQUE

Abdominal cerclage procedures were performed under
general anesthesia, through laparoscopic approach for 
prophylactic abdominal cerclage outside pregnancy, trans-
verse Pfannenstiel incision for the 14 weeks pregnancy and
Maylard incision for the 22 weeks pregnancy. After 
identifying and incising the vesico-uterine peritoneum, the
bladder was pushed caudally. The uterine vessels were 
identified and displaced laterally at the level of the uterine
isthmus. With a right angle clamp, the posterior layer of the
broad ligament is perforated, from anterior to posterior, and
a 5 mm Mersilene mesh is passed (RS-21, Ethicon, Inc.,
Somerville, NJ, USA) into the vesico-uterine space. The
procedure is similar to the opposite side in order to allow the
mesh ends to be knotted on the anterior side of uterine

isthmus. Optionally the two ends of the mesh can be 
overlapped and sutured with non-absorbable 4-0 Ethibond.

RESULTS

In the presented three cases we used general anesthesia
with endotracheal intubation. In all cases we administered
postoperative antispasmodic and progesterone (600-800
mg/day) medication. We established prophylactic antibiotics
for 10 days with cephalosporin administered every 12 hours.
We trained patients to maintain bed rest and to interrupt
work. We avoided vaginal examination, and used ultrasound
to assess the occlusion performed by the cerclage mesh at
isthmic level and fetal viability.

The average operative time was 40 minutes for open
abdominal approach and 60 minutes for the laparoscopic
approach. Patients were monitored every 2 weeks until the
end of pregnancy.

The birth was terminated by elective cesarean section at
38-39 weeks of gestation, in the two cases now completed.
Intraoperatively the presence of a thick lower segment was
found. Hysterotomy was done transversely at 4-5cm from the
cerclage mesh. At the patients’ request the mesh was left in
place except for the second cesarean of one patient. Fetuses
resulting from the three births were healthy with 10 Apgar
score.

DISCUSSIONS

According to the time when abdominal cerclage is

Figure 1 -  Abdominal cerclage: AB- ascending branch of the
uterine artery, DB- descending branch of the uterine artery,

AVCS- avascular space, C- cardinal ligament, P- cerclage mesh
suture (After Kjøllesdal M et al.)



done it can be classified as elective, urgent or emergent.
[3]

The cases presented reflect all these situations and the
treatment techniques were adapted to each case.

The principles that guided our conduct were to resolve as
quickly and with minimal trauma the emergency cases 
presented and for these reasons we consider open abdominal
route as the most convenient and minimally invasive
approach reserved for selected cases of preconceptional 
cerclage. For pregnancies over 20 weeks Pfanennestiel 
incision is not recommended because it does not provide
enough space, unlike Maylard transverse incision[4] which
allows the externalization of the uterus and a better approach
of the broad ligament. The median incision is reserved for
iterative cases or with contraindication for the transverse
incision (abdominoplasty, incisional hernias resolved with
synthetic material).

Abdominal cerclage is indicated for women with:
1. Congenital or surgical shortening of the cervix
2. Vicious cervical scarring
3. Multiple cervical defects and prior unsuccessful

transvaginal cerclage.
Abdominal cerclage can be performed by open surgery

or laparoscopic approach, outside or during pregnancy.
Abdominal cerclage during pregnancy is an obstetrical
emergency.

The advantages of transabdominal over transvaginal
cerclage are more proximal placement of the stitch (at the
level of the internal orifice), decreased risk of suture
migration, absence of a foreign body in the vagina that
could promote infection, and the ability to leave the
suture in place for future pregnancies. [5]

In  our cases the vaginal cerclage was considered
unsafe due to scarred cervix and the decision to make it
by abdominal route was the best solution for all cases. 
Preconceptional laparoscopic abdominal cerclage has 
better results than the postconceptional procedure. [6]

Postconceptional laparoscopic abdominal cerclage is
indicated for pregnancies up to 14-16 weeks [7] and
should be performed by a team of experienced surgeons in
order to minimize the operative duration and avoid any
complications that may occur.

A study published by Novy et al [8] showed that 
abdominal cerclage is a safe procedure with low morbidity

and favorable results. This study demonstrates that the 
prognosis is more favorable when using transabdominal
approach in patients with previous failed transvaginal 
cerclage. Repeating a new transvaginal cerclage after failure
of previous procedures is not recommended [9]. 

The most common complications of the abdominal 
cerclage are bleeding due to veins injury in uterine vascular
package and in utero fetal death due to incorrect placement
of cerclage mesh that causes uterine artery occlusion. [10]

CONCLUSIONS

Abdominal cerclage is the only alternative to preserve
the pregnancy in cases with an obstetrical history that
includes one or two abortions through cervico-isthmic
incompetence with failed transvaginal cerclage.

Preconceptional laparoscopic abdominal cerclage has
better results than the one performed during pregnancy.
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SUMMARY

Background: Approximately 30% of patients with renal cell 
carcinoma (RCC) present with metastatic disease (mRCC) at 
diagnosis and metastatic disease is associated with a poor progno-
sis and a 5-year survival rate. Metastatic renal cell carcinoma has
showed an inadequate response to chemotherapy and many years,
the standard treatment of metastatic renal carcinoma was 
represented  by the interferon and interleukins. In the last 5 years,
treatment of kidney cancer has been revolutionized by  two groups
of targeted agents; namely vascular endothelial growth factor
(VEGF)-targeted therapies and mammalian target of rapamycin
(mTOR) inhibitors. Sunitinib, a potent inhibitor of VEGF 
receptors, FLT3, c-KIT, and PDGF receptors, is now considered
the standard of care for the first-line treatment of mRCC in
patients with favourable and intermediate prognosis.
Methods: We present a case of a male patient, 60 years old,
diagnosed with left kidney cancer and lung, pleural and liver
metastasis in february 2013. We performed left nephrectomy,
followed by treatment with sunitinib, and we recorded partial
remission of pleural, lung and liver metastasis. 
Results: Over the course of the disease,  the patient required
gamma knife brain irradiation for single brain metastasis and
surgery for the bone metastasis at the left humerus, followed
by palliative radiotherapy. Currently, the patient has a good
performance status, resulting in disease control and early 
identification and proper interventions of the side effects of
the treatment.  
Conclusions: Treatment with sunitinib, supported by palliative
surgery and radiotherapy increases time to  disease progression,
survival and improves quality of life of the patients with
metastatic renal cancer.
Key words: targeted therapies, quality of life, metastatic renal
cell carcinoma

RÉSUMÉ

Le rôle du traitement par sunitinib, de la chirurgie et la radio-
thérapie dans le carcinome rénal métastatique

Présentation: Environ 30% des patients atteints de carcinome à
cellules rénales (RCC) se présentent, au moment du diagnostic,
avec une maladie métastatique (mRCC) et, la maladie métasta-
tique est associée à un mauvais pronostic et à un taux de survie
de 5 ans. Le carcinome rénal métastatique a montré une réponse
inadéquate à la chimiothérapie et pendant de nombreuses années,
le traitement standard du carcinome rénal métastatique a été
représenté par l'interféron et les interleukines. Au cours des 5
dernières années, le traitement du cancer du rein a été révolu-
tionné par deux groupes d'agents ciblés; à savoir le facteur de
croissance vasculaire endothélial (VEGF) - des thérapies ciblées et
des inhibiteurs de la rapamycine mammalienne (mTOR). Le 
sunitinib, un puissant inhibiteur des récepteurs de VEGF, FLT3,
c-KIT, et les récepteurs PDGF, est maintenant considéré le 
traitement de première ligne pour les patients atteints de mRCC
avec un pronostic favorable et intermédiaire.
Méthodes: Nous présentons le cas d'un patient de sexe masculin,
âgé de 60 ans, avec le diagnostic de carcinome rénal et des métas-
tases pulmonaires, pleurales et lymphatiques en février 2013.
Nous avons effectué une néphrectomie gauche, suivie d'un traite-
ment par sunitinib, et nous avons enregistré une remise partielle
des métastases pulmonaires, pleurales et lymphatiques.
Résultats: Au cours de la maladie, le patient a été traité par 
irradiation cérébrale pour métastase cérébrale unique et traitement
chirurgical pour une métastase osseuse de l'humérus gauche, 
suivie de la radiothérapie palliative. Actuellement, le patient a un
bon état, résultant dans le contrôle de la maladie et l'identification
précoce et les interventions appropriées des effets secondaires du
traitement.
Conclusions: Le traitement par sunitinib, soutenus par la
chirurgie et la radiothérapie palliatives augmente le temps de
progression de la maladie, la survie et améliore la qualité de vie
des patients atteints de carcinome rénal métastatique.
Mots clefs: thérapies ciblées, qualité de vie, carcinome cellulaire
rénal métastatique
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INTRODUCTION

AA
pproximately 30% of patients with renal cell
carcinoma (RCC) present with metastatic
disease (mRCC). (1) Until recently, the 

standard treatment for mRCC was immunotherapy with
either interferon-2-alpha-α (IFN-α) or interleukin-2 (IL-2). (2)
However, mRCC treatment has been revolutionised by 
inhibition of angiogenesis by targeting the vascular 
endothelial growth factor (VEGF) or mammalian target of
rapamycin (mTOR) pathways, which have been shown to be
effective treatments for mRCC. (3-8)

In a Phase III clinical trial, the VEGFR tyrosine
kinase inhibitor (TKI) sunitinib has been shown to extend
progression-free survival (PFS) and lead to a higher
response rate (31% versus 6%) in patients with mRCC� 8
The latest guidelines recommend sunitinib for first-line
therapy for mRCC in patients  with favourable/intermedi-
ate prognosis. (9)

CASE REPORT

We report a case history of a patient with mRCC
treated with sunitinib and supported by palliative radio-
therapy  and surgery for metastases, in order to improve
quality of life. 

Patient history and initial presentation
February 2013:
• A 60 year old male with a history of smoking was 

diagnosed with mRCC  in the Department of 
Urology;

• CT scans revealed a mass in the right kidney, lung,
liver and lymphnode metastases, left pleural 
effusion;

• A radical cytoreductive right nephrectomy of the
primary renal tumour was performed

• Histological analysis revealed that this was a clear
cell carcinoma, pT3pNx

No bone metastasis noted on bone  scintigraphy.
March 2013
• Following nephrectomy, the patient had a poor 

performance status (ECOG PS 2), major pain 
syndrome, dyspnoea.

• The patient began treatment with sunitinib, adminis-
tered on the approved schedule of 50 mg PO QD 
(4 weeks on/2 weeks off).

July 2013
• A partial response in the pleural, lung, liver and

lumphnode metastasis was observed on CT scan.
Brain and liver scans are shown in Fig. 1.

The patient had a very good performance status (PS)
(ECOG 0) and experienced no symptoms of the disease. 

Octomber 2013
A routine CT scan revealed partial remission of the 

previously detected metastasis and the presence of a  
single right parietal brain metastasis

• The single brain mass was treated with gamma knife
irradiation (whole dose 0,6 Gy). 

Normal bone scintigraphy was noted.
• Due to the patient’s good performance status and

the favourable evolution of the secondary lesions,
the decision was made to continue with sunitinib
treatment as per the recommended schedule.

March 2014
• The patient had very good performance status (ECOG

0), as a result of disease control (CT scan revealed
partial remission of the brain metastases, no lung 
and liver metastases, right pleural metastases disap-
pearance, no pleural effusion, left pleural metastases
were stationary).

April 2014
• The patient was admitted to the Orthopedic 

Department with a tumour in the distal third of the left
humerus. It was performed bone biopsy, curettage and
filling, followed by palliative local radiotherapy (4
Gy/fraction, 5 fraction, whole dose: 20 Gy).

• Bone biopsy confirmed the diagnosis of clear cell
bone metastasis.

• Bone scintigraphy revealed numerous metastases in
the thoracic and lumbar spine and ribs.

The patient had a good PS (ECOG 1),
• Sunitinib treatment was maintained, in combination

with the administration of 4 mg Zoledronic acid every
28 days, as the use of sunitinib had resulted in the 
effective control of the disease in the brain, chest and
abdomen. The patient experienced minimal side effects: 

Figure 1 - CT scan of (a) brain and (b) lungs July 2013

a b



ROLE OF SUNITINIB  IN THE TREATMENT OF METASTATIC RENAL CELL CARCINOMA - CIUHU et al vol. 50, no. 1, 126

- hypertension - responded to antihypertensive
treatment,

- yellowish and dry skin, 
- swelling around eyes.

July - August 2014
• A CT scan revealed control of the brain metastases;

however, three new lung metastases and progression of
the  bilateral pleural metastases were observed (Fig. 2). 

• Toxicities of the treatment had increased in severity 
- oedema unresponsive to diuretics, 
- extreme fatigue, 
- neurologic toxicity. 

The sunitinib dose was adjusted to 37,5 mg PO QD 
(4 weeks on, 2 weeks off).

October 2014
Switching to the second-line therapy is currently being

strongly considered as development of resistance to the
treatment. 

DISCUSSIONS

Despite progression of the disease firstly in October
2013, and then in April 2014, the decision was made to
continue with sunitinib treatment. The decision was
based on a number of reports that suggested that the use
of the sunitinib in combination with radiotherapy in
patients with mRCC and brain metastases may provide a
favourable prognosis via limited transport of the drug
across the blood-brain barrier. (10-12) In addition, prior
treatment with sunitinib has been identified as a negative
prognostic factor in patients with mRCC being treated in
the second line. (6,7,13)

Radiotherapy may be used in conjunction with surgery
or for unresectable metastatic disease, particularly in 
critical sites such as the bones or brain, where it may
improve local control and provide symptom relief. (9)

CONCLUSIONS

(i) Sunitinib may be used effectively, in conjunction with
radiotherapy and surgery for metastatic disease, such as
the bones or brain metastases, to improve quality of
life.  

(ii)The continuation of the treatment with sunitinib in
the first line in patients with mRCC, may be an
option, even in terms of the disease evolution (which
can be controlled by surgery or radiotherapy), as long
as there is a benefit on quality of life.
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SUMMARY

Introduction: The study of malignant pathology is the main
concern of many researches. From this point of view, studies
aimed at identifying biomolecular mechanisms of diseases,
which can be carried out preliminary, using animal models.
Diagnosing promptly with certainty and high professionalism
allows the establishment of medical conduct which promotes
the patient's life.
Methodology: The objective of this study is to determine a
prompt diagnosis using an effective imaging method, computed
tomography, respectively.
Results: Given the fact that the study refers to a patient,
according to medical tests used in the study, we will describe
the level of invasiveness and tumor extension to adjacent
organs.
Conclusions: Imaging description enables the establishment of
conclusions regarding the therapeutic measures that can be
taken in the case of the present study.
Key words: malignant disease, investigations, diagnosis

RÉSUMÉ

Information sur le diagnostic imagistique médical d’un masse
tumorale médiastino-pulmonaire

Introduction: L'étude de la pathologie maligne est la principale
préoccupation de nombreuses recherches. De ce point de vue, les
recherches ont pour but d’identifier les mécanismes biomolécu-
laires des maladies, qui peuvent être réalisées en premier lieu en
utilisant des modèles animaux. Les diagnostiques rapides, 
certains et avec un grand professionnalisme, permettent l’étab-
lissement  de pratiques médicales qui favorisent la vie du patient.
Méthodologie: L'objectif de cette recherche est de déterminer
un diagnostic rapide utilisant une méthode d'imagerie efficace,
la tomographie par ordinateur.
Résultats: Compte tenu du fait que l'étude se réfère à un
patient, suivant les tests médicaux utilisés dans cette étude,
nous allons décrire le degré d'envahissement tumoral et 
l'extension de la tumeur sur les organes adjacents.
Conclusions La description par imagerie permet d’établir des
conclusions sur les mesures thérapeutiques qui peuvent être
prises dans ce cas de la présente étude.
Mots-clés: Maladies malignes, recherche, diagnostic
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INFORMATION ON MEDICAL IMAGING DIAGNOSIS 
OF A MEDIASTINAL AND PULMONARY TUMOR MASS
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INTRODUCTION

MM
alignant pulmonary pathology presents 
currently a high frequency due to factors
incriminated in its occurrence: genetic,

environmental, professional, personal, respectively. [4]. In
this context it is considered useful the introduction of
screening methods to establish the diagnosis, laboratory
tests, high accuracy pulmonary investigations, imaging
investigations [2,18]. These are assessed as useful in the

idea that it is necessary to establish the diagnosis in the
early stages of the disease [6,12]. From this point of view,
a diagnosis of certainty established in time, allows the 
initiation of the surgical and subsequent therapy [7,8].
The medical measures of the interdisciplinary specialists
team are intended to improve the symptomatology with
possible cure [10].

In the pathology of the lung, it is known that the
degree of invasiveness of the adjacent anatomical compo-
nents is high, so that healing is unfortunately possible rare



INFORMATION ON MEDICAL IMAGING DIAGNOSIS OF A MEDIASTINAL AND PULMONARY TUMOR MASS - CHEÆCÃ et al vol. 50, no. 1, 128

at present, whereas it may be possible to extend the
patient's life [1, 22].

In order to understand the mechanisms that lead to this
condition, we take into consideration the conducting of
studies regarding the elucidating of molecular bio mecha-
nisms that lead to onset of the disease. Being a malignant
disease, studies of pathophysiological mechanisms are also
taken into account. For these purposes, there have been
made researches of this disease in animal models [5]. It
should be noted that the research on the occurrence of
malignant lung pathology has extended even to functional
genomic studies [19]. 

From another perspective, studies focused along with
the used screening methods also on the application of
modern methods of diagnosis. From this point of view,
imaging methods represent the first line in accurately and
timely diagnosis [17, 24]. In this context, computed
tomography imaging is the investigation that establishes
both malignant disease diagnosis as well as the extent of
damage to adjacent organs [13].

From previous studies it is known that malignant
pathology has a high degree of invasiveness by dissemina-
tion in blood and lymphatics  with rapid metastasis and
poor symptoms in the early stages of the disease [3, 23].
Certainly, for the diagnosis of certainty, sampling imple-
mentation and other methods as fiberscopy with possible
biopsy are envisaged as well as laboratory investigations
with identification of tumor markers [9, 20].

Once the disease is diagnosed, the establishment of
treatment methods is initiated, according to the stage of
the illness, containing surgical, radiotherapy and
chemotherapy methods [15, 16]. Suitable medication
according to each case is added, following the principles
of personalized medicine [14]. The idea of carrying out a
quality medical service, the assessment of the patient is
regularly monitored by a team of specialists [11, 21].

CASE REPORT

This paper describes the case of a male patient, aged
71years, from urban areas.

The results of the performed investigations for imaging
diagnosis, computed chest tomography with contrast
agent, respectively, will be analysed.

After CT scanning of  the patient involved in this study,
on the scan images in certain anatomical regions, millime-
ter ganglions were identified. Thus, ganglions of about 2
millimeters were identified in the lower paratracheal
region, in the anterior area of the hull and in the lateral
aortic regions. Also on images made with contrast agent, a
mass with adenopathy character of 58mm in the posterior
mediastinum in the inferior area of the hull was identified,
determining an important fingerprint and the displacement
of the middle third of the esophagus, segmental on a few
millimeters with unlimited dividing net . (Fig. 1)

Simultaneously, the performed imaging investigation
revealed right hilar lymphadenopathy masses, with same
character, that surround and also mark the right main

bronchus. In addition, a dense mass of 76-59 mm with het-
erogeneous affinity for iodine was found, which caused the
obstruction of the right middle lobar bronchial term  with
reactional collapsed median lung lobe, with retractable
fissure effect and segmental thickening. (Fig. 2) In this 
context, minimal compressive effect of the tumor mass was
observed with surrounding of the lower lobar bronchus,
also surrounding the right pulmonary artery and a right
lower lobar branch. (Fig. 3) To the previously described
above we add fibrotic retractile bilateral apical changes
with small pleural segmentation thickenings. We also
observed rare and small, millimeter lung nodules with
peripheral topography, some with calcified aspect, some
with nonspecific appearance. (Fig. 4)

Contrast computed tomography showed also a slight
increase in densification of the posterior basal right lung
segment interstice. The investigation revealed no presence
of bilateral pleural or pericardial fluid. The conclusion of
the investigation was the existence of a right mediastinal

Figure 1 - CT image

Figure 2 - CT image
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and pulmonary tumor mass with the presence of right
mediastinal and hilar lymphadenopathy without secondary
bone lesions.

DISCUSSION

Given the imaging investigation described in this case
study, the characteristics of CT technique allows the detec-
tion of both millimeter sized pathological anatomical ele-
ments as well as considerable size pathological formations.
In the context of the investigation, both appearance and
characteristics of the identified pathological structures and
their influence on adjacent organs are described. This fact
allows establishing a diagnosis of certainty followed by the
implementing of palliative medical methods.

CONCLUSIONS

By performing the presented investigative method, this

case study has a diagnostical character. From this point of
view, contrast computed tomography imaging method is
able to visualize pathological aspects. These are the reasons
why computed tomography is considered an accessible
method that is used for diagnostic purposes. Once the 
diagnosis established by using contrast computed 
tomography, corroborating laboratory data with objective
and subjective clinical data and given the adverse prognosis
in the presented case, we can implement surgical manage-
ment and palliative treatment.
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SUMMARY

Background: Intramuscular hemangioma is a benign tumor with
an increased number of blood vessels that affects young people,
most under 30 years. Hemangiomas appear in numerous tissues
like: skin, subcutaneous tissue, viscera, skeletal muscle, synovia,
bone. The intramuscular tumors may resemble angiosarcomas
due to the high cellularity with mitotic figures, intraluminal 
papillary projection, plump endothelial cells and perineural 
infiltration, but are differentiated from them because of the lack
of atypia, or vascular malformations. They are different from 
infantile hemangiomas (which appear after birth, growth between
6-18 month and then involute spontaneously). 
Materials and methods: A 34 year-old woman presented with left
lateral neck mass extended to supraclavicular fossa. Ultrasound
exam describes a well defined mass, with no details about any 
vascular contain. Computed tomography demonstrated a hetero-
dense mass situated in supraclavicular and laterocervical region,
left side, well delimited 47,1/30,8 mm. The treatment was surgi-
cal, total removal of the tumour.
Results and discussion: During the surgery the tumor shows
unusual bleeding, being part of the muscular tissue of the latero-
cervical region. Frozen section reveals lots of vessels and muscu-
lar fibres. We made an “en bloc” resection together with muscles
and tumour. Pathology diagnosis was the surprise, intramuscular
hemangioma, a rare case. The surgical abilities and experience of
the surgeon are essential to diminish the massive bleeding which
is the most severe complication during surgery. We discuss the
lack of information given by ultrasound and CT exam.
Key words: lateral neck dissection, hemangioma, lateral neck
tumors

RÉSUMÉ

L’hémangiome intramusculaire dans la région latéro-cervicale
gauche et la fosse supraclaviculaire

Introduction: L’hémangiome intramusculaire est une tumeur
bénigne à un nombre accru de vaisseaux sanguins qui affecte les
jeunes, pour la plupart de moins de 30 ans.Les hémangiomes 
apparaissent dans de nombreux tissus comme la peau, le tissue
sous-cutané, les viscères, les muscles squelettiques, la synovie, les
os. Les tumeurs intramusculaires peuvent ressembler aux angio-
sarcomes en raison de la cellularité élevée aux mitoses, projection
papillaire intraluminale, cellules endothéliales, infiltration périneu-
rale, mais se différencient de ceux-ci à cause de l’absence de 
l’atypie ou de malformations vasculaires.Elles sont différentes des
hémangiomes infantiles (qui apparaissent après la naissance, se
développent de 6 à 8 mois et ont une involution spontanée).
Matériel et méthodes: Une femme de 34 ans s’est présentée avec
une masse latérale gauche étendue jusqu’à la fose supraclaviculaire.
L’examen ultrasonographique montre une masse bien définie, sans
détails sur un contenu vasculaire. La tomographie computérisée a
présenté une masse hétérodense située dans la région latéro-
cervicale gauche et supraclaviculaire, bien délimitée 47,1/30,8. Le
traitement est chirurgical, l’élimination totale de la tumeur.
Résultats et discussion: Pendant la chirurgie  la tumeur a présenté
des saignements inhabituels, appartenant au tissu musculaire de la
région latéro-cervicale. La section congelée révèle beaucoup de vais-
seaux et de fibres musculaires.Nous avons exécuté une résection
“en bloc’’ avec les muscles et la tumeur.Le diagnostic mis par
l’anatomie pathologique a été une surprise, un hémangiome intra-
musculaire, un cas rare.Les capacités et l’expérience du chirurgien
sont essentielles afin de réduire l’hémorragie massive qui est la plus
grave complication pendant l’intervention. Nous discutons sur le
manque d’information donné par les ultrasons et la TC.
Mots clefs: dissection latérale du cou, hémangiome, tumeurs
latérales du cou 
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INTRODUCTION

II
ntramuscular haemangiomas are benign tumors
with an increased number of blood vessels, which
appear in young people, most under 30 years. 

Haemangiomas appear in numerous different tissues like
skin, subcutaneous tissues, viscera, skeletal muscles, synovia
or bone. Those situated intramuscular may resemble
angiosarcomas due to the high cellularity with mitotic 
figures, intraluminal papillary projection, plump endothelial
cells and perineural infiltration, but are differentiated by
lack of atypias. They also may resemble vascular malforma-
tions. They are different from infantile haemangiomas
which appear after birth, grow between 6-18 months of age
and then involute spontaneously.

Frequency is 0.8% from the total number of vascular
benign tumours. Etiology is unclear, incriminated factors are
abnormal angiogenesis, stimulated by cytokines like basic
fibroblast growth factor (bFGF) and vascular endothelial
growth factor(VEGF) or increased by lack of inhibitor factors
(e.g.  gamma interferon, tumour necrosis factor-beta, trans-
forming growth factor-beta) (2). 

Even if the tumour is included in the category of benign
tumours, it has an aggressive growth. Positive diagnosis is
based on pathology findings. Recurrence is about 18-50%
(1,3).

CASE REPORT

We present the case of a 34 years female patient, who 
presented in our clinic with a mass that swelled rapidly, in
about 3 weeks, situated in the left cervical area and supra-
clavicular fossa. Our evaluation and diagnostic protocol 
consisted in: ENT examination, panendoscopy, soft neck 
tissue ultrasound and abdominal ultrasound together with
hematologic examination, neck and thorax CT scan, superior
digestive endoscopy. 

The clinical examination revealed a tumour situated in
lateral left cervical area with supraclavicular extension 
(see Fig.1, 2), relatively soft with rough edges, fixed on the 
underneath structures and painless. There were no palpable
cervical lymph nodes on physical examination; no other
pathological findings in ENT areas.

Neck ultrasound and CT scan describe a heterodense
tumour, well defined, 47,1/30,8 mm, with no invasion on 
vasculo-nervous pack of the laterocervical region. No other
pathological results on clinical and laboratory investigation.

Considering the characteristics of the case we decided for
the surgical treatment in order to have an accurate diagnosis,
based on pathology exam. The interesting and peculiar fact
was that during the surgery, after we carefully individualised
the carotid arteries, jugular vein and nerves, we individu-
alised a tumour surrounded by muscles from retrosterno-
clavicular region, appearing violet-red, which had an impres-
sive tendency to haemorrhage at even the most gentle touch.
After an impressive bleeding, the tumor seemed to diminish,
being part of muscles and nervous elements with extensions
through the supraclavicular fossa elements. We decided for an

“en bloc” resection of the tumor and surrounding muscles. 
After the surgery we had no nervous or muscular

impairment, although the invasion was quite impressive.
The surprise was the histological examination which
revealed variably sized vascular channels infiltrating 
muscle, fat, thrombi, hemosiderin deposits, a mixture of
solid capillary haemangioma-like, cavernous dilated thin
walled channels, smaller capillary-like channels – 
cavernous haemangioma through muscle. The immuno-
histochemistry tests revealed striated muscle tissue frag-
ments with fibres dissociated by a vascular proliferation
of the capillary haemangioma type. (Fig. 3)

RESULTS AND DISCUSSION

Intramuscular haemangioma is a rare type of tumor, the
clinical presentation is similar to other laterocervical neck
tumors, and is difficult to differentiate from soft tissue 
sarcomas. Thus diagnosis is based on histological analysis.
Initial symptoms were nonspecific, and both ultrasound and
CT scan did not reveal any vascular implication. 

CT scan with intravenous contrast is the most effective
early imaging study that helps characterize the lesion,
describing tumour vascularity and its report with the vascu-
lo-nervous pack of the laterocervical region. The differential

Figure 1, 2 - A 34 years old female patient, presenting with a
swelled mass in the left cervical area and supraclavicular fossa

1

2



Archives of the Balkan Medical Union March 2015, 133

diagnosis of intramuscular haemangioma comprises other
laterocervical region tumours, the therapeutic approach is
the same for all, but the prognosis and possible intraopera-
tive complications are different. In this case, during the
surgery the tumour showed unusual bleeding, being part of
the muscular tissue of the laterocervical region. There is no
specific recommendation regarding the management of this
type of tumours (1,2).

The treatment is surgical resection, and embolization
may be used to provide symptomatic relief or to decrease the
intraoperative risk of bleeding. Recurrence is 18-50% if 
surgical removal is not complete (3). Rarely it may be 
associated with Kasabach-Merritt syndrome, Gorham 
disease or tumour induced osteomalacia (3).

CONCLUSIONS

We presented this case for didactic reasons bringing into

discussion aspects like the accuracy of CT scan exams and
how much the surgeon can rely on these and also to set a
standard for diagnosis of these tumours in the condition of
a health system which cannot assure the access to high level
imaging studies. Despite all these diagnostic tools the 
surgeon can be faced with challenging cases from the 
surgical point of possible intraoperative or postoperative
complications, and also from the point of view of intensive
care department. 
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Figure 3 - Histological section showing muscle fragments with several thick walled and thin walled vessels and areas 
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INTRODUCTION

TT
he circumferential pharyngeal defect after
total pharyngo-laryngectomy requires a recon-
structive solution in order to achieve the 

continuity of the pharyngeal tube. Several prosthetic 
solutions have been used with unclear results. We believe
that one of the best methods to reconstruct the post abla-
tive defect is the use of the pectoralis major myocutaneous
tubed flap. The pectoralis major muscular flap was used in
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SUMMARY

Background: The neoplastic circumferential post ablative 
pharyngeal defect after total pharyngolaryngectomy requires a
reconstructive step in order to close the remaining pharyngeal
segment that after the ablative step of the surgery. 
Methods: Several authors have tried prosthetic devices in order to
regain the continuity of the pharyngeal tube. Other authors 
proposed reconstructive solutions using the transfer of free 
vascularized flaps. One of the most common reconstructive 
solutions is the use of the pectoralis major myocutaneous flap
that is folded till a tube is obtained. That tube is used to recon-
struct the remnant pharyngeal tube. 
Results: The authors will describe step by step the surgical 
procedure, highlighting the possible errors and pitfalls. Tips and
tricks regarding the flap design or methods that will allow the 
surgeon to improve the rotation of the flap will be presented. 
Conclusions: The use of the tubed pectoralis major myocutaneous
flap is a good reconstructive option for primarily closing the
defects at the level of the pharyngeal segment due to the good 
vascular supply and the fact that a large amount of skin is 
available, which allows the surgeon to close even large defects. 
Key words: pectoralis major myocutaneous tubed flap; neo-
plastic circumferential pharyngeal defect

RÉSUMÉ

Le lambeau du grand pectoral plié en tube utilisé dans la recon-
struction des défauts circumférentiels pharyngés néoplasiques

Arrière-plan: Le défaut circonférentiel pharyngé après la
chirurgie ablative tumorale déterminé par la pharyngo-laryngec-
tomie totale nécessite un temps chirurgical reconstructif pour 
fermer le segment pharyngé restant. 
Méthodes: Plusieurs auteurs ont essayé des prothèses pour
obtenir la continuité du pharynx. D’autres auteurs proposent des
solutions reconstructives en utilisant des lambeaux libres vascu-
larisés. Une des méthodes les plus effectuées est le lambeau du
grand pectoral plié en tube et utilisé pour la reconstruction du
pharynx. 
Résultats: Les auteurs décrivent, étape par étape, la procédure
chirurgicale, soulignant les possibles erreurs. Ils presentent des
trucs et astuces en ce qui concerne le lambeau et les méthodes qui
vont permettre au chirurgien une meilleure modalité de rotation
du lambeau. 
Conclusions: L’utilisation du lambeau du grand pectoral est une
bonne option pour la fermeture primaire des défauts du segment
pharyngé inferieur, à cause d’une bonne vascularisation et de la
disponibilité d’une grande surface cutanée qui permet au
chirurgien de fermer même des défauts importants. 
Mots clefs: lambeau du grand pectoral plié en tube, défaut 
circumférentiel pharyngé neoplasique
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the reconstructive surgery since 1947 by Pickerel and 
others. Sissons used it as a medially based flap in order to
reconstruct a mediastinal defect after dissection due to a 
tracheal fistula recurrence after total laryngectomy. In 1977
Brown described the bilateral islands technique in order to
reconstruct a midline neck deffect. Cuono and Ariyan [1]
recognized the full reconstructive potential of the pectoralis
major myocutaneous flap that allows successful transfer of
large areas of well-vascularized skin paddles which in turn
allows the reconstruction of various cervical or facial defects.
The myocutaneous flap was first used in posttraumatic
defects. Because of the robust vascularization of the flap,  a
technique that permitted the creation of two skin paddles,
by removing the intermediate one, was described. That
technique permitted the reconstruction and the transfer of
inner and outer lining in a single flap.  The major advantage
of the pectoralis major flap is its rich vascularity. It allows the
transfer of large skin surfaces and associates the ability to
transfer without prior delay with an improved arc rotation
[2]. Due to the increased bulk of substance in the primary
donor site, the closure per primam is possible. The harvest
of the flap is easy to perform. 

Also, we must emphasize the ability to transfer two
epithelial surfaces for inner and outer lining. Various modifi-
cations have been described that allow the transfer of rib 
cartilage or bone from the sternum together with the 
myo-cutaneous flap [3]. The pectoralis major myocutaneous
flap allows the transfer of as much as 400 cm2 of skin paddle.
Complications are described in the literature, such as flap
necrosis, fistula formation or others [4-6], and the surgeon
must always beare in mind the possible risks. 

METHODS

We used the pectoralis major elliptical flap in order to
reconstruct the continuity of the pharyngeal tube after
total phayngolaryngectomy (Fig. 1). 

Initially, the skin paddle for the transfer was rectangular.
We tried to modify the shape of the skin paddle in order to
achieve an easier primary closure. In order to reconstruct the
continuity of the circumferential pharyngeal tube we need a
flap of minimum 12 cm width and 30 cm length. We 
performed an elliptical skin incision as seen in the second
image (Fig. 2).  The first step we took was the dissection from
lateral towards medial until we could identify the pectoralis
minor muscle. The next step was to elevate the pectoralis
major elliptical flap until we have identified the vascular pedi-
cle (Fig. 3). Identifying the vascular supply. The primary vas-
cular supply of the pectoralis muscle arises from the thoraco-
acromial artery, branch from the axillary artery. The lateral
thoracic artery is variable in size and its contribution may be
completely replaced by the intercostal perforators. The 
medial and lateral nerves supply motor innervation for 
different regions of the muscle. After we harvested the flap,
we tubed it using a 2 cm diameter aspiration cannula as a
mentor (Fig. 4).  The tube was formed by folding the flap in
such way so that the skin will remain inside the tube. After
passing through the subcutaneous tunnel the flap is posi-

tioned with the distal part upwards. In order to include as
many perforators branches as possible, the skin island should
be placed entirely on the pectoralis major muscle. In order to
prevent stricture formation of the circular mucocutaneous

Figure 1 - Total pharyngolaryngectomy for irradiated 
circumferential pharyngolaryngeal neoplasm

Figure 2 - Designing the pectoral major flap 

Figure 3 - Harvesting the pectoralis major flap
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anastomosis with the esophagus, the anastomosis is carried
out in an interdigitating fashion. Three incisions are made at
the stump of the cervical esophagus. Similar incisions are
made over the skin island so that at the level of the anasto-
mosis, the skin island flaps can be sutured in an interdigita-
ting fashion with the corresponding flaps from the cervical
esophagus. The resultant anastomosis is in a wave like form
rather than circular. Upon healing, the scar stretches the
anastomosis wider rather than causing it to stenose. The
tubular flap was rotated with 1800 . The distal part of the flap
was sutured to the orophaynx and the proximal part of the
tube was sutured to the esophagus (Fig. 5). The nasogastric
tube was inserted in the new tube formed by the flap before
the anastomosis. The prealaryngeal muscles were closed over
the tubular pectoralis major myocutaneous flap. The donor
site was closed primarily and a drainage tube was placed for 5
days in order to prevent seroma formation (Fig. 6).  

RESULTS

We used the pectoralis major myocutaneous flap in 4
cases, 2 of them having had previous radiotherapy treatment
and 1 of them also had diabetes mellitus. No fistulas were
encountered. The nasogastric tube was removed 21 days
after surgery, but the test with methylene blue was negative
at 14 days. The medical treatment consists in broad range
antibiotherapy, anti emetic and acid therapy. In order to
achieve a better arc of rotation of the flap it is recommend-
ed to place the skin paddle as distally as it is possible. If you
place the skin paddle nearby the pedicle, the arc of rotation
will be diminished. The pectoralis major myocutaneous flap
is bulky. A method that will diminish the bulk is the section
of the medial and lateral pectoral nerves, that will induce
the muscle’s atrophy.  

DISCUSSIONS. CONCLUSIONS

We consider that the use of the tubed pectoralis major
myocutaneous flap is one of the best reconstructive solutions
for circumferential defects after total pharyngolaryngectomy.
The flap has a good vascular supply and we are able to trans-
fer large areas of skin (up to 400 cm2) and reconstruct the
defect. The bulk of the flap can be easily managed. It will

not affect the availability of the deltoid muscle, that can be
used as a second option for reconstruction. The place of har-
vesting can be easily closed primarily with low morbidity,
even if we harvest a large paddle of skin. The folded tube
must be at least 2 cm longer than the defect that we have to
reconstruct. 
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Figure 4 - Tubing the flap by folding the sking inside the tube Figure 5 - Rotating the tube 1800; suturing the pectoralis major
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Figure 6 - Final aspect of the surgery after primarily closing
the pectoral region



INTRODUCTION

CC
hronic tonsillitis refers to an inflammation of
the tonsils. The term must be differentiated
from acute tonsillitis, which is a condition

that normally resolves with antibiotics treatment. The
treatment of choice is the surgical removal of the tonsils.

The indications for surgical treatment are [1]:
- Recurrent tonsillitis, meaning more than 7 episodes

in the last year, 5 episodes per year in the last 2

years or 3 episodes per year in the last 3 years.
- A history of peritonsillar abcess.
- Chronic tonsillitis with local symptoms (such as

palpable cervical lymph nodes or halitosis).
- Tonsillar sepsis or deep neck infections.
- Local symptoms, such as obstructive sleep apnea or

disphagia.
- Systemic complications, such as rheumatic fever,

endocarditis, glomerulonephritis, that are suspected
to have a tonsillar focus.
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COBLATION SURGERY IN TONSILLECTOMY

R. HAINÃROÆIE1,2, MURA HAINÃROÆIE1, O. CEACHIR1, IRINA IONIÅÃ1, CÃTÃLINA PIETROÆANU2,
CARMEN DRAGHICI2, VIOREL ZAINEA1,2

1University of Medicine and Pharmacy "Carol Davila", Bucharest, Romania
2Institute of Phonoaudiology and Functional ENT Surgery - Prof Dr Dorin Hociotã, Bucharest, Romania

SUMMARY

Background. Tonsillectomy can be considered today a routine
surgery. However, it can cause serious problems for the patient,
due to postoperative pain and, in rare cases, severe complica-
tions such as intraoperative or postoperative haemorrhage, that
may result difficult to control.
Methods. Coblation surgery represents one of the newest 
available surgical technologies which offers the option of 
dissociating soft tissues at a relatively low temperature. The main
advantage is that it offers a good hemostasis with minimal effects
on the surrounding tissues, which makes it a very good option for
the surgical removal of the tonsils.
Results. The paper will present the main advantages of using
coblation surgery for tonsillectomy, considering the measures
necessary for hemostasis, the duration of the surgery and the
associated pain.
Conclusions. When choosing an ablative technology, the sur-
geon must take into account the associated conditions of the
patient, the most efficient method in achieving the wanted
results and the most comfortable one for the patient. Due to
the low complications rate and excellent outcomes, coblation
surgery represents a viable option for tonsillectomy.
Key words : coblation surgery, tonsillectomy, risk factors

RÉSUMÉ

La chirurgie avec coblation dans l’amigdalectomie

Arrière-plan. L’amigdalectomie est vue aujourd’hui comme une
chirurgie de routine. Mais elle peut causer de réels problemes
au patient due à la douleur postopératoire et dans de rares cas
aux complications sévères comme l’hémorragie peri- ou post-
opératoire, difficile à contrôler.
Méthode. La chirurgie avec coblation représente une des nou-
velles technologies médicales qui offre la possibilité de dissection
des tissus mous à des températures peu élevées. L’avantage 
principal est celui d’offrir une bonne hémostase avec des effets
minimaux sur les tissus avoisinants, ce que fait de cette 
technologie une bonne option pour la chirurgie des amigdales.
Résultats. L’article présente les principaux avantages de l’utili-
sation de la coblation pour l’amigdalectomie, en parlant des
mésures nécessaires pour l’hémostase, la durée de l’interven-
tion et la douleur postopératoire.
Conclusions. Quand le chirurgien choisit la technologie abla-
tive, il doit prendre en compte la pathologie associée du patient,
la méthode appropriée d’obtenir les meilleurs résultats et le
comfort du patient. A cause de complications réduites et des
résultats très bons, la chirurgie avec coblation représente une
option viable pour l’amigdalectomie.
Mots clefs: chirurgie avec coblation, amigdalectomie, facteurs de
risque
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- The suspicion of a tonsillar tumor.
Although it is considered today a routine procedure, the

indications for tonsillectomy must be carefully considered,
especially in pediatric patients. As some patients may
become symptoms free using local and systemic treatment,
the surgeon must carefully select the candidates for surgery,
balancing which approach offers the best quality of life for
the patient.

The choices for surgical technologies are vast. From the
classical, cold dissection, to more modern methods, such as
Laser surgery, argon-plasma surgery or the use of coblation,
the surgeon has a multitude of choices. Coblation surgery
has multiple advantages compared to the other techniques,
especially considering the patient’s postoperative comfort
[2]. As recent papers report, the recovery is much faster and
the bleeding and pain diminished [3]. Although we can find
in the literature studies that suggest that, when comparing
coblation dissection and dissection using cold, classical
instruments, the levels of pain described by the patient are
similar, all evidence suggests that the first approach has a far
less risk of bleeding [4].

The resection can be done intracapsulary, using a
microdebrider for example, or extracapsular. Today, however,
the recommendation is for total extracapsulary removal of
the tonsils, especially considering the adequate antibiotics
protection that is available [5]. This also helps minimize the
risk of recurrence of the disease.

Another very important aspect of this technique is the
fact that the patient can have an adequate intake of fluids
and food, when compared to other tonsillectomy procedures,
where the patient had problems swallowing due to the
increased pain [6]. This will shorten the recovery period,
thus reducing the costs.

METHODS

The coblation technique belongs to the ArthroCare 
Corporation. It refers to the surgical removal of the soft 
tissues with a plasma based radiofrequency device. It requires
a saline environment, in which, through an electric field
that is generated, the natural molecular bonds are broken,
and the tissue is vaporized with minimum heat, while the
hemostasis is achieved. The main advantage of this tech-
nique is represented by the limited local effects, as it allows a
precise dissection. Also, the local temperature is low, with a
maximum of 40-70 degrees Celsius, as opposed to the higher
temperatures obtained while using other technologies, such
as the bipolar cautery, where the local temperature cain rise
to as high as 600 degrees Celsius.

We included in our study a group of 26 patients that
underwent coblation tonsillectomy. The approach was
similar to the classic tonsillectomy, using a mouth gag to
expose the tonsils. (Fig. 1, 2)

The resection was extracapsular, using the coblation
wand to dissect, respecting the surgical plane. (Fig. 3, 4)

For all patients general anesthesia was used, thus
increasing the comfort for both patient and surgeon.

The inclusion criteria for our patients were the classic
ones, were all patients with tonsillectomy were considered.

However, patients with bleeding disorders, other significant
medical history, analgetics abuse or suspicion of a tumor
were excluded. We evaluated the level of pain, as described
by the patient using a scale starting from 0 – no pain to
10 – worst possible pain. Also, the bleeding complications
and possible intake of food and fluids were observed. All

Figure 1 - View of the tonsil using a mouth gag

Figure 2 - Exposure of the tonsil – intraoperative aspect

Figure 3 - Intraoperative aspect – removal of the tonsil using
the coblation wand
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patients signed an informed consent and were committed
to the hospital for a minimum of 3 days. The treatment
included antibiotics and NSAID.

A very important aspect of our study is the fact that
all interventions were performed by the same surgeon,
thus minimizing the risk of modified results due to a dif-
ference in the surgical experience of more doctors. This
helped us better compare the postoperative state of each
patient, although one must always keep in mind that pain
is felt different by each person, thus making it more diffi-
cult to objectify.

RESULTS

All patients included in the study could be followed-up,
with a very good adherence. No significant complications
were encountered, such as bleding or infections.

The patients, all who underwent coblation tonsillecto-
my, reported an average pain of 4 in the second day after
surgery, all being able to resume the oral intake of food and
fluids. The same postoperative care and treatment were
given to all patients, each of them reporting similar levels
regarding their comfort. The hospitalization period was of 1
day for most of our patients.

DISCUSSIONS

We found that patients that underwent coblation ton-
sillectomy experienced less pain, bleeding complications
and could resume their normal food habits and activities
faster. These are all extremely important aspects when
choosing the most suitable surgical technology for each
patient, considering the decrease in morbidity and the
comfort for the patient. 

A very important aspect is the fact that the use of this
technology is limited to the clinics that have access to it,
especially in our country, where the number of hospitals
where coblation can be used is limited. Another limita-
tion is represented by the surgeon’s experience. Although
extremely reliable for those that know how to use it,

coblation can be quite challenging in inexperienced
hands, associating all types of complications. Another
problem is the fact that the use of the coblation wand can
alter the surgical planes, making the resection more 
difficult for beginners and associating the risk of remnant
tonsillar tissue.

As far as the bleeding is concerned, the haemostasis
offered by this technology is quite valuable, considering both
the comfort for the surgeon, who can perform the interven-
tion in safe conditions, and the decreased rate of complica-
tions, which translates into a better quality of life for the
patient. Also, associating a shorter period of commitment to
the hospital and a decreased rate of hospitalization for com-
plications, the overall costs of the intervention are greatly
diminished. This makes the method especially interesting
when dealing with tumors, including the ones located at 
tonsillar level, where the resections can associate a higher risk
of bleeding, especially considering the neovascularization
associated with malignancies. Also, patients with bleeding
disorders or chronic hepatic illnesses could be candidates for
this method. However, further research is necessary in this
direction.

From the patient’s point of view, the diminished pain and
the faster reintegration in normal activities are crucial
aspects, that have been improved by the use of this 
technology. The fear of pain is one of the most common 
reasons for which patients postpone or refuse the interven-
tion. The existence of a method that can reduce this 
problem can significantly increase the patient’s adherence to
treatment. Also, the faster reintegration helps yet again
decrease the costs associated to the intervention.

CONCLUSIONS

We consider coblation tonsillectomy to be a viable 
alternative to the existing methods, that can increase the
surgeon’s operative comfort and decrease the patient’s risks,
when probably used. However, further studies concerning
the indications and limitations of this surgical technology
could be helpful.
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Figure 4 - Intraoperative aspect – minimum bleeding after the
complete removal of the tonsil using the coblation technology



Archives of the Balkan Medical Union vol. 50, no. 1, pp. 140-142
Copyright © 2015 CELSIUS March 2015

INTRODUCTION

AA
ccording to Schatzker a simple fracture
which is reduced anatomically and fixed
with the aid of compression, is stable and

shows little tendency to displacement, the forces are 
conducted directly from one fragment to the other with 
relatively less stress being born by the internal fixation. In a
comminuted fracture, where the cortex opposite the plate
“the medial buttress “is deficient or where a segment of bone

CLINICAL IMAGING

THE BIOMECHANICAL DIFFERENCES IN SUBTROCHANTERIC
FRACTURES BETWEEN INTRAMEDULLARY NAILS AND
FEMORAL PLATINGS 
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SUMMARY

The purpose of this paper is to summarize the biomechanical 
differences in subtrochantric fractures between intramedullary 
nailings and femoral platings also to show why intramedullary
devices are biomechanically superior to platings in subtrochanteric
fractures. During loading of the femoral head, leverage of the head
and neck produces bending of the shaft. This bending generates
compression stress medially and tensile stress in the lateral cortex.
Therefore, if the medial cortex is severely comminuted, compres-
sion force is as much greater as the tensile force. The bending
forces are high (3). These fractures in the most highly stressed
region of the skeleton. In 1917, Koch described compressive forces
of greater than 1200 Ib/inch2 medial cortex distal to lesser
trochanter and tensile stress 1000Ib/inch2 in the lateral cortex.
The longer the lever arm the greater is the bending moment.
Therefore the high stresses predispose internal fixation of these
fractures to a high rate of failure and account for the great 
difficulty in both surgical and nonsurgical treatment. The bending
moment is the distance from the center of the head to the implant
(2).
Key words: medial buttress, bending moment, lever arm, Gamma
nail

RÉSUMÉ

Les différences bio-mécaniques dans les fractures 
sous-trochantériennes entre les enclouages intra-médullaires
et les placages fémoraux

Le but de cette étude est de faire un rcsumé des difficultés bio-
mécaniques dans les fractures sous-trochantériennes entre les
enclouages intra-médullaires et les placages fémoraux; également,
de présenter pour quelle raison les appareils intra-médullaires sont
supérieurs du point de vue biomécanique aux placages dans les
fractures sous-trochantériennes.  Pendant le chargement de la tête
fémorale l’effet de levier de la tête et du cou produit la flexion de
l’arbre. Cette flexion cause dans le plan médial le stress de com-
pression et de traction dans le cortex latéral. Donc, si le cortex
médial est sévèrement broyée les forces de comprssion sont beau-
coup plus grandes que les forces de traction. Les forces de flexion
sont grandes. Ces fractures se produisant dans la région la plus sol-
licitée du squellete. En 1917, Koch a décrit des forces de com-
pression dans le cortex médial plus grandes de 1200 Ib/pouce2 à
distance du petit trochanter et une force de traction de 1000
Ib/pouce2 dans le cortex lateral. Autant long le bras de levier que
grand le moment de la flexion. Les stress élevés font que la 
fixation interne de ces fractures soit predisposée à un grand taux
d'échec et constitue une grande difficulté pour les traitements
chirurgical et non chirurgical. Le moment de la flexion est la 
distance depuis le centre de la tête jusqu’à l'implant (2).
Mots clefs: contrefort médial, moment de la flexion, bras de levier,
clou Gamma
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is so shattered that structural stability reduction is unstable
and the only factor preventing redisplacement is the internal
fixation. Therefore, failure is common under overload. This
is due to fatigue failure (5). 

The major advantage of intramedullary fixation is
that, it allows the bone to carry a substantial load which
reduces the risk of implant failure  (1). The load sharing
intramedullary nail lies within the weight axis of the leg
and is better suited to resist bending forces than a plate
and screws.

When the subtrochanteric fracture is fixed by a plate, the
bending moment is greater than the bending moment when
intramedullary nail is used. Therefore intramedullary device
is biomechanically superior to a plate  (4).

Because of the great compressive force the medial wall
“medial battress”explodes. When the medial buttress is
absent and cross-sectional area bearing load is minimum, all
the stresses are concentrated on the plate at the fracture site
on the lateral wall. This results in fatigue fracture of the
implant and nonunion.

DISCUSSION

Biomechanics of plate fixation-sliding system

If the fracture is comminuted and there is no medial 
buttress,  all the stresses are concentrated on the plate at the
fracture site. The lever arm is also long because it extents to
a point within the plate instead of the bone. (Fig. 1) If there
is a medial buttress, not only the lever arm is shortened, but
the cross-section of the bone bearing the load is also
increased. These factors reduced the stress on the plate and
are extremely important in the success of fracture fixation,
thus comminution has a vital effect upon fracture stability. 

In stable, transverse subtrochanteric fracture with plate
fixation,  the plate acts as a tension band against the normal
medial compressive forces. Firm contact is assured across the
fracture surface, and bending stresses are distributed across the
fracture surface and across the total cross-sectional area of
bone and plate. If there is marked comminution or if the
reduction is poor with separation medially all this stress is 
concentrated on the plate rather than being distributed across
the total cross-section of the plate and the bone. (Fig. 2)

In the absence of the medial buttress, effect of total
bending stress is nonunion. If nonunion is developed, all the
load will be supported by plate and screws alone. Thus, the
result of nonunion is fatigue failure of fixation. 

Plate has three biomechanical functions in different 
situations (Fig. 3):

- plate as a tension band 
- plate as a sliding compression device.
- plate as biological fixation.
Biomechanically sliding hip screw acts in three different

ways. If the screw is passed through fracture, the proximal
fragment is free to move or slide over the distal fragment.

The sliding system allows impaction at the fracture and
stable internal fixation is achieved. Thus for sliding to occur
the plate must not be fixed with extra screws in to proximal
fragment. 

If the fracture line is distal to the plate barrel in the 
lateral cortex of proximal fragment, the sliding feature is lost
and not needed. In this case, extra screws in proximal 
fragment area are desirable. 

In severe comminution, the comminuted area is not 
disturbed. The plate is well slid over this comminuted area
on the lateral cortex of distal fragment. The proximal frag-
ment and distal fragment are fixed with screws. The blood
supply of comminuted area is preserved. Because of large
threads the screw of DHS has better purchase in proximal
fragment than does L plate

Dynamic Condylar Screw

Schatzker prefers dynamic condylar screw  (DCS) because
its proximal extension usually makes it possible to insert two
or more cortical screws through the plate in the calcar which
greatly strengthens its hold in the proximal fragment and 
prevent varus or rotational deformities. The second 
advantage is that the DCS can introduce in short proximal 
fragment prior to reduction. Thirdly the guide wire can be
used under image intensification and the screw can be placed
accurately. 

Dynamic hip screw  (DHS) with 135 angle causes

Figure 1 - The intramedullary position of proximal lag

Figure 2 -  the bending moment d reduces intramedullary lag
screw
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medialization in the comminuted subtrochanteric fractures.
Schatzker did not agree that medialization decreased the
bending moment. Medialization also makes valgus strain on
the knee joint by shifting the mechanical axis on medial
site. According to him DHS 135 angle is not the ideal
implant for comminuted subtrochanteric fracture.

Biomechanics of intramedullary nailing 

In intramedullary nailing bending moment is smaller
than with a plate, since the distance from the femoral head
to the center part of intramedullary nail is short. Secondly,
as the fragments can settle around a nail during postoperative
period there is greater possibility that part of local stresses
worn by bone. particularly in fracture lacking the medial 
battress, because the stress developed tends to be lower than
with plate. Even with event of nonunion the stress on the
nail will be lower than it would be present on the plate.
When healing does occur, the intramedullary nail does not 
continue to carry applied load as with plate. Thus,  the 
disease osteoporosis of the bone and fatigue failure of the
implant are lessened. The intramedullary devise is a load
sharing device (4).

The modern closed intramedullary interlocking nail
preserves the fracture exudate and hematoma which 
contain healing factors BMP, PGE2, hormones and many
other unknown factors. Therefore the great benefit of this
device is fracture site not opened, and the blood supply at
fracture site is preserved. Also with closed intramedullary
nail is reduced the rate of infection.

Standard intramedullary nails without interlocking are
not suitable for subtrochanteric fractures, because the
proximal portion of medullary canal is wider.

Working length of intramedullary nail is the area than is
not supported by the femur, the greater the comminution
the greater the working length. The rigidity the nail is

inversely proportional to it is working length in torsion and
bending. The longer working length the more flexible
osteosynthesis. These nails are used in comminuted fractures
with long working length. Because of these prenciples, these
nails are semirigid device, and not as rigid as we thought by
many surgeons. The combination to use closed technique
and semirigid fexiation provides excellent environment for
fracture healing.

Locked intramedullary nail is a closed procedure, and
reduction achieved by closed manipulation and traction.
The locked intramedullary nail prevents varus, rotation and
angulation deformity. Supplemental internal fixation of the
fragment such as cerclage and leg screw unnecessary, and
bone graft also unnecessary, because there are no 
disturbance of blood supply, soft tissue and fracture exudate.
So it is a biological fixation. 

In the past the surgeons extensively used DHS for sub-
trochanteric fractures. For the last few years they used
interlocking nails. Comparing the two systems, they found
that interlocking nail is much superior. 

Presently second and third generation nails are preferred
for fixation of subtrochanteric fractures, which includes
Gamma nail, Russel-Taylor nail and proximal femoral nail
(PFN).

CONCLUSION

The major advantage of intramedullary fixation is that, it
allows the bone to carry a substantial load which reduces the
risk of implant failure. The load sharing intramedullary nail
lies within the weight axis of the leg and is better suited to
resist bending forces than a plate and screws.

The aim of treatment is to reduce this lever arm. The
bending moment is one of important causes of varus 
deformity, fatigue fractures of the implant and nonunion.
Therefore the anatomical intergrity of medial cortex is
mandatory.
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