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INTRODUCTION

CC
hest wall deformities represent a large group
of pathologies, among the most common
congenital disorders known. In the US the

incidence goes up to 1 per 300 new born males. There are
few symptoms, most patients accuse emotional and 

aesthetic implications, the inability to perform sport 
related activities and social activities. 

These pathologies are most of the time underdiagnosed
or even neglected, with incomplete clinical presentations
and usually associate various other surgical or nonsurgical
pathologies. All of these will finally affect the choice of
treatment and moment to start therapy. 
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SUMMARY

Background: We retrospectively studied a group of patients,
admitted in the “Marie Curie” Emergency Pediatrics Hospital of
Bucharest, in a period of 9 years, in order to evaluate the 
diagnostic steps, surgical treatment options and their viability as
well as to have an over-all view upon a group of disorders that still
are of unknown origin. 
Methods: 39 patients were included in our study, ages from 0 to
24 years, diagnosed with different types of chest malformations,
of which the majority had pectus excavatum; along with their 
imaging tests, course of treatment and information regarding
their recovery with an average of 13.49 days of hospitalization.  
Results: Out of the 39 patients, 25 had pectus excavatum, 31
were males and the majority had no symptoms. The course of
action consisted mainly of surgery, Nuss technique as operation
of choice, with a few reinterventions noted.
Conclusions: Most of the patient seek medical care for other
reasons than the symptoms, as most of them have none. Our
surgical management proved to be efficient and with small
complication rate and supports the idea of minimally invasive
treatment as best option.
Abreaviations: PE – pectus excavatum, PC – pectus carinatum
Key words: pectus excavatum, males, Nuss technique, Lorenz
bar, aesthetical, social

RÉSUMÉ

Troubles congénitaux du thorax chez les enfants, adolescents
et adultes

Introduction: Nous avons étudié rétrospectivement un groupe de
patients admis à l’Hôpital d'Urgence de Pédiatrie de Bucarest, 
pendant une période de neuf ans, dans le but d'évaluer les étapes
de diagnostic, les options du traitement chirurgical et leur viabilité
ainsi que d'avoir une vue panoramique sur un groupe d’affections
qui restent encore d'origine inconnue.
Méthodes: 39 patients ont été inclus à notre étude, aux âges de 0
à 24 ans, diagnostiqués avec de différents types de malformations
de la poitrine, dont la plupart avait pectus excavatum; on a aussi
introduit les testes imagistiques, la durée du traitement et l’infor-
mation concernant leur récupération à une moyenne de 13,49
jours d'hospitalisation.
Résultats: Parmi les 39 patients, 25 avaient pectus excavatum, 
31 étaient mâles et la majorité n’avait aucun symptôme. Le déroule-
ment de l'action a surtout consisté en la chirurgie, la technique de
Nuss comme opération de choix, avec quelques réinterventions
enregistrées.
Conclusions: La majorité des patients se présentent pour d'autres
raisons que les symptômes, vu que pour la plupart ils n’en ont pas.
Notre approche chirurgicale s’est avérée être efficace et avec un
taux de complications réduit et elle appuit à l'idée que le traite-
ment invasif est la meilleure option.
Mots clés: pectus excavatum, mâles, technique de Nuss, la
barre de Lorenz, esthétique, social
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Pediatric Orthopedics Clinic from Marie Curie Hospital
Bucharest is the first clinic in which minimally invasive
surgery was performed for these patients. The techniques
have improved over the last ten years, and now this is maybe
the most habitual clinic for these deformities. (fig. 1)

The most frequent congenital malformation of the chest
(90%), pectus excavatum, also called „sunken chest” or
„funnel chest”, represents the deformation of the anterior
chest wall by plugging the sternum, generally not affecting
the manubrium sterni and the first two ribs.[4]Its etiology
still remains a mystery although there is a widely accepted
hypothesis, that of anarchic growth of cartilages. PE is often
associated with a connective tissue and muscle malforma-
tion, Marfan’s, Ehlers Danlos Syndromes, scoliosis or mitral
valve prolapse.

The most common complains range from shortness of
breath to recurrent respiratory infections, chest pain, 
tachycardia, fatigue, dizziness and fainting and one should
investigate these symptoms and signs with a series of 
imaging tests (X Ray, CT, MRI, Heart Ultrasonography),
EKG, functional lung tests and effort tests in order to 
establish a diagnosis and a course of treatment. Haller index
is currently the most widely used index in the evaluation of
the degree of deformity and represents the ratio between the
transverse and anterior-posterior diameters of the chest 
measured by chest CT[15]. (fig. 2)

Regarding the optimal moment for surgical intervention
- it is widely accepted that surgical intervention is preferable
on young patients until full ossification of the chest occurs,
ideal age correction being probably between 9 and 15 years
old. Robert E. Kelly argued the necessity of two or more of
the following criteria in order to establish a surgical repair
indication of pectus excavatum[4]:
▪ specific symptoms
▪ history of progressive deformities
▪ paradoxical movement of the chest in deep exhalation
▪ Haller index >3.25
▪ cardiac compression
▪ compression of the cave vein or pulmonary veins
▪ respiratory dysfunction
▪ cardiac dysfunction
▪ history of surgical treatment for the same pathology
▪ severe cosmetic deformity
There is a wide variety of surgical interventions for the

correction of PE, the Nuss technique being the golden
standard nowadays as it is a minimally invasive technique
involving implanting a titanium bar in the retrosternal
space and twisting it at 180 degrees, resulting in anterior
mobilization and the fixing of sternum in physiological
position.

Surgery is performed under general anesthesia with 
oro-tracheal selective intubation of the right lung, only after
an epidural catheter was introduced for pain control. The
patient is in supine position with the arms in abduction.
Procedure stipulates that first one needs to record the most
bent part of the excavation and the highest corresponding
to it on each side. (fig. 3)

After lateral incisions, the skin is tunneled side up in

the most elevated points noted above. Then the thoraco-
scope is introduced through the right lateral incision and
the thoracic cavity is inspected for potential iatrogenic or
associated lesions. (fig. 4)

The dissector is then introduced through the right 
thorax incision with thoracoscopic control, and carefully,
one proceeds towards dissecting the pleura and pericardium
on the internal face of the sternum, gently progressing
through the mediastinum to the left thorax. (fig. 5)

Once the dissector passes from an incision to another,
apply backpressure on the ribs to pick up the breastbone in
desired position. A twine is attached to the dissector tip and
then the twine is retracted through the retrosternal tunnel
performed in advance. At the other end of the twine, a
Lorenz bar will be attached and placed in the chest with the
concavity upwards. Next, the blade is twisted to 180 degrees
and stabilized to the chest wall with the help of bilateral 
stabilizers, next is evacuation of the pneumothorax and

Figure 1 - Pectus excavatum

Figure 2 - Haller Index measured on a patient with pectus
excavatum associated with complex deformities of spine
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suturing of the skin. (fig. 6)
Postop, it is mandatory to carry out a chest X-ray to

control the position of the bar and evaluate the potential

remaining pneumothorax. (fig. 7)
Possible intraoperative incidents can be: haemothorax

and left pneumothorax. Possible postoperative complica-

Figure 3 - Measurement and 
modelling of the Lorenz bar

Figure 4 - Making the incisions and
introducing the thoracoscope 

Inspection of the thoracic cavity 
and the lesion

Figure 5 -  Introducing the dissector
under thoracoscopic control

Figure 6 -  Introducing the implant
with the concavity upwards 
and twisting to 180 degrees
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tions are pneumothorax, haemothorax, displacement of the
assembly, implant allergy, hypercorrection, cardiac perfora-
tion, pneumonia, pericarditis; pleural effusion, pericardial
effusion and death. Functional and aesthetic results are very
good and immediately noticeable. The technique has all the
advantages of minimally invasive surgery: fewer complica-
tions, reduced hospitalization and fast socio-economic 
reintegration. The metallic implant is removed in a period
of 2-4 years with a second surgery. The learning curve for
NUSS technique is considerably better than for conven-
tional surgical procedures, so it has been successfully 
adopted all around the world. It is now routinely performed
in our country, in specialized centers.

The second most common thoracic malformation is 
pectus carinatum, five times less common than PE, repre-
senting the anterior protrusion of the sternum. The first
signs usually appear at puberty. Treatment for PC is surgical
(open surgery, minimally invasive) and non-surgical. 

Rare thoracic malformations are: cleft sternum, 
cervical extra rib, the above associated or not with PE,
mixed thoracic malformations (PE+PC).

MATERIALS AND METHODS

We are publishing a retrospective study on a group of
39 patients extending on a period of 10 years (2004-2013).
Data was gathered from patients’ charts (Hospital
Archive), the clinic’s photo and video database and the
analysis was performed using Microsoft Excel. 

Criteria for admission included: admission and 
treatment in the Orthopedics Clinic of „Marie Curie”
Emergency Pediatrics Hospital of Bucharest, age between
0-24 yo, with the diagnosis of chest wall malformation. 

RESULTS

Out of 39 patients 10 had multiple admissions and 29
single admission, admission time ranging from 1 to 44
days. The majority of cases were PE (25), PC (5). (Table 1)

The patients were of ages between 2 months and 24
yo, 31 out of 39 males and only 8 females originating from
urban parts of the country mostly.

Pectus excavatum

Most of our patients had symmetrical PE and no symp-
toms at presentation, normal pulmonary function tests.
(charts 1, 2 and 3)

The cardiac ultrasound described 14 cases of normal 
cardiac imaging, 1 case with right atrium compression, right
ventricle compression and severe pulmonary stenosis, 1 case
with mitral valve prolapse and 4’th degree mitral regurgita-
tion and 15 patients were cases without cardiac ultrasono-
graphy performed. 

CT findings consist of 2 patients with symmetrical PE,
1 patient with right pleural effusion, 1 patient with pneu-
mothorax, 1 patient with enclosed pleural effusion. (26
patients without CT scans).

Treatment options included primary surgery, reinter-
ventions and conservative treatment. (chart 4)

Nuss technique was performed in 23 out of the 24
cases treated with primary surgery. Complications in the
early postop period were found in 2 of the cases with the
Nuss procedure performed and they consist of wound
infection. The one case that underwent Stratos procedure
developed right pleural collection and wound infection.
(charts 5, 6)

Complications in the late postop setting consisted of

Figure 7 -  Post-surgical X- ray 
control

Table 1 - Congenital disorders of the thorax clinical 
presentations
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4/23 cases for Nuss while Stratos procedure had none.
(chart 7)

Managing the complications mentioned above, after
Nuss procedure we have reintervened and practiced bar
repositioning, bar extraction and others. (table 2 and 3)

Chart 1 - Clinical presentation of pectus excavatum Chart 2 - Symptoms of pectus excavatum at presentation

Chart 3 - Respiratory test result in pectus excavatum patients

Chart 4 - Pectus excavatum treatment courses distrubition

Chart 5 - Early postoperative complications 
after Nuss procedure for pectus excavatum
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Pectus carinatum

We documented 5 cases of PC with the same clinical
presentation, all asymptomatic none with CT evaluation,
only one case with performed cardiac US. (chart 8)

The course of treatment in these cases was either 
primary surgery or conservative treatment, surgical proce-
dures performed were Ravitch and Stratos. (table 4 and 5)

Rare chest wall deformities

We added to the group one 14 yo male patient with
mixed thoracic malformation that presents as posterior
depression of the upper sternum and anterior protrusion of
the lower sternum and costal cartilages, accusing shortness
of breath and progressive loss of physical endurance. The
patient underwent medial sternotomy, xiphoidal resection
and correction with 2 Stratos bars, and there were no postop
complications.

One patient with cleft sternum, a 2 months old female
underwent conservative treatment. She had presented with
cleft sternum and chest insufficiency,  the CT showing age-
nesis of the sternum, mesocardia and lack of ventilation in
the posterior bilateral lung segments. 

We also state one case of cervical extra rib, a 13 yo
female who underwent cervical rib resection. 

Chart 6 - Early postoperative complications after Stratos 
procedure for pectus excavatum

Chart 7 - Late postoperative complications after Nuss 
procedure for pectus excavatum

Chart 8 - Respiratory test result for patients with pectus 
carinatum

Table 2 - Reintervention after Pectus excavatum NUSS 
procedure

Table 3 - Reintervention after pectus excavatum Stratos 
procedure

Table 4 - Pectus carinatum treatment options
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DISCUSSIONS

Congenital disorders of the thorax in children, adoles-
cents and adults are real challenges in regard to the diagno-
sis and treatment, their etiology remaining still unknown.

The patient seeks medical care at any age from newborn
to adult, each growth period having a different course of
management; and shows single malformations or complex
ones, each situation imposing a different attitude.

Most of the patients have no symptoms, the main 
complains are related to the aesthetical and social aspects.

Nowadays, surgical treatment options tend to be mini-
mally invasive, with no major incisions or bone resections,
minimal bleeding, short operating times, short admittance
period, the patient recovering faster physically and socially
and with great aesthetic results.

The overall result of our management regarding PE, the
most encountered in our study, was very good. A viable
option for the future cases of PC patients could be the
Reverse NUSS Technique. 

We note that chest wall deformities represent a group of
unique pathologies, usually accompanied by other malforma-
tions and that treatment should be standardized and 
performed in highly specialized clinics where minimally 
invasive surgery is at its best. 

When treated correctly, these patients do have great out-
comes!
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