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SUMMARY
Introduction: Rectal cancer is one of the most common human
malignant diseases and the second most common cancer in the
large intestine. The standard of care treatment for rectal cancer is
currently curative surgical resection. Improvements in local 
control and survival have been observed with the implementation
of total mesorectal excision (TME) and neoadjuvant chemoradio-
therapy. This study compares the short term oncological and post-
operative results of two techniques for the resection of the 
specimen during low anterior resection for rectal cancer in an
emergency abdominal surgery department.
Materials and method: We retrospectively analyzed data from 47
patients operated for rectal cancer in our department from 
January 2013 to May 2015. All patients were diagnosed with
upper or mid rectal cancer and LAR was performed in all cases.
In 23 cases the technique chosen for resection of the specimen
was the "tri-staple" technique which uses a second stapler instead
of the more frequently used curved clamp.
Results: No significant differences were observed regarding 
operating time, quality of resection, return to bowel function and
postoperative complications in a relatively evenly distributed 
heterogeneous population with rectal adenocarcinoma.
Discussion: Different treatment options have been proposed for
patients with rectal cancer. Surgery is the mainstay of treatment
for patients with resectable tumors. As newer technologies 
develop continuously and the excisional options expand, open low
anterior resection is still standard of care in many centers.
Conclusions: The "tri-staple" technique is safe and feasible but
offers few advantages that cannot be achieved by careful and
meticulous surgical technique using the more traditional two-
staple approach.
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RÉSUMÉ
Résultats oncologiques à court terme de la technique “tri-base”
pour les résections antérieures basses

Introduction: Le cancer du rectum est une des maladies malignes
humaines les plus courantes, et le deuxième cancer le plus
fréquent du gros intestin. La norme de soins et de traitement
pour le cancer rectal est actuellement l’exérèse chirurgicale. Les
améliorations dans le contrôle local et de survie ont été observées
avec la mise en œuvre de l'excision totale du mésorectum (TME)
et la radio-chimiothérapie néoadjuvante. Cette étude compare les
résultats à court terme, oncologiques et postopératoires, de deux
techniques pour la résection de l'échantillon tumoral pendant la
résection antérieure basse pour le cancer rectal dans un service de
chirurgie abdominale d'urgence.
Matériel et méthode: Nous avons analysé rétrospectivement les
données de 47 patients opérés pour cancer du rectum dans notre
département, depuis Janvier 2013 au mai 2015. Tous les patients
ont été diagnostiqués avec un cancer du tiers supérieur (plus de. 10
cm) ou du tiers moyen rectal, et LAR a été réalisée dans tous les
cas. Dans 23 cas, la technique choisie pour la résection de l'échan-
tillon tumoral  était la technique "tri-base", qui utilise une seconde
agrafeuse à la place de la pince incurvée plus fréquemment utilisée.
Résultats: Aucune différence significative n'a été observée en ce
qui concerne le temps d’intervention, la qualité de la résection, le
retour à la fonction intestinale et les complications postopératoires
dans une population hétérogène relativement uniformément
répartie, avec adénocarcinome du rectum.
Discussion: Différentes options de traitement ont été proposées
pour les patients atteints d'un cancer rectal. La chirurgie est le 
pilier du traitement pour les patients atteints de tumeurs résécables.
Au fur et à mesure que les nouvelles technologies se développent
en permanence et que les options d'excision se développent, résec-
tion antérieure basse ouverte est encore norme de soins dans de
nombreux centres.
Conclusions: La technique "tri-base" est sûr et faisable, mais offre
peu d'avantages qui ne peuvent pas être atteints par la technique
chirurgicale soignée et méticuleuse en utilisant l'approche plus 
traditionnelle de deux agrafes.
Mots clés: cancer du rectum, résection antérieure basse, agrafeuses
chirurgicales
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INTRODUCTION

RR
ectal cancer is one of the most common human
malignant diseases and the second most 
common cancer in the large intestine. Rectal

adenocarcinoma is an important cause of cancer-related
deaths worldwide (1). Important anatomical differences
between the rectum and the colon have significant implica-
tions in the management of rectal cancer. A consensus of
the National Cancer Institute recommends that the rectum
be defined as 12 cm or less from the anal verge using rigid
proctoscopy (2). Rectal cancer differs from colon cancer by
the lack of serosal coverage below the peritoneal reflection
which facilitates growth in the perirectal fat and a higher
rate of locoregional failure and the location in the bony
pelvic ring making resection more difficult (3). Preoperative
staging of rectal cancer is correlated with the long-term
prognosis (4). Tumor staging helps create a structured multi-
disciplinary approach for disease management and assess the
patient's prognosis. Local staging involves assessment of the
wall invasion and nodal metastasis as well as circumferential
resection margin (defined as the spreading of the tumor to
the mesorectal fascia) involvement while distant staging
evaluates distant metastases. Currently, several imaging
modalities are used for preoperative staging including
endorectal ultrasound, computed tomography, magnetic 
resonance imaging and positron emission tomography (5).

The standard of care treatment for rectal cancer is 
currently curative surgical resection. Improvements in local
control and survival have been observed with the imple-
mentation of total mesorectal excision (TME) and neo-
adjuvant chemoradiotherapy (6, 7). Radical resection with
TME is the standard curative operation for rectal cancer. For
the mid and upper rectum patients will undergo a low ante-
rior resection (LAR) and many patients with low tumors will
require abdominoperineal resections (APR) and a perma-
nent colostomy. The decision regarding whether to perform
local excision, LAR or APR is a complex assessment that
takes into account technical and oncological considera-
tions, patient preference, functional outcome and surgeon
experience. Patient factors like a narrow pelvis and obesity
can add significant technical difficulty.

The determining factor on whether to choose sphincter
sparing surgery (LAR) over APR and colostomy is the 
ability to obtain an adequate distal margin. This assessment
is generally only possible in the operating room when the
distal rectum and mesorectum have been mobilized. TME is
associated with a high reduction in the local recurrence rate
and the key factor behind this is surgical technique (8). The
resection of the distal line of the specimen can be achieved
through the use of staplers in a conventional fashion, with
one staple line and a right angle clamp, or with two staple
lines where the first staple line seals the rectum and allows
rectal wash-out with water or a tumoricidal solution. This
study compares the short term oncological and postopera-
tive results of the two techniques in an emergency abdomi-
nal surgery department also trying to assess the feasibility of
the tri-staple technique. 

MATERIALS AND METHOD

We retrospectively analyzed data from 47 patients 
operated for rectal cancer in our department from 
January 2013 to May 2015. All patients were diagnosed with
upper or mid rectal cancer and LAR was performed in all
cases. The procedure was performed by the same operating
team in all cases. Data was collected reviewing patients'
charts, operating records and follow-up assessments.

LAR was performed in the same manner for both
groups. The single difference was in the resection of the
distal part of the specimen. The technique we use is
described below.

The abdomen is explored through a lower midline 
incision for metastatic disease and other pathology. The
mesentery of the distal sigmoid is elevated from the
retroperitoneum and is opened parallel to the inferior
mesenteric artery (IMA). The vessel is divided 2 cm below
its origin to protect para-aortic autonomic nerves. The left
colic artery is divided just after its origin in order to protect
its bifurcation and maximize blood flow. The inferior mesen-
teric vein is divided at the level of the division of the IMA,
and the lateral attachments of the left colon are mobilized.
The greater omentum is divided from the transverse colon
in the avascular plane and the splenic flexure is mobilized.
The inferior mesenteric vein is divided just below the 
pancreas to allow for further mobilization of the left colon
into the pelvis. The mesentery of the sigmoid colon is 
divided and the colon is divided between clamps. Dissection
turns to the pelvis after packing away the small bowel and
descending colon in the upper abdomen. The dissection is
initially on the posterior midline going to the level of the
levators and between the plain of the parietal peritoneum
and the fascial layer investing the mesorectum. Dissection
continues until the rectum is completely freed posteriorly.
The bladder or uterus is displaced anteriorly  and cautery is
used to continue the dissection, opening the peritoneum 2
mm behind Denonvillier's fascia. A bi-manual examination
confirms that a complete mobilization has been achieved
and that there is adequate distal (at least 1 cm) margin. For
the first group of patients an angled clamp is placed across
the bowel below the tumor and the distal rectum is irrigated.
A linear stapler is placed distal to the clamp and fired 
(Fig. 1). The specimen is divided and removed from the field.
The colorectal anastomosis is fashioned with a circular 
stapler inserted through the anus with the anvil in the distal
remaining colon (Fig. 2). For the second group of patients a
tri-staple technique is used. A linear stapler is used in place
of the angled clamp. The first TA (30, 45) staple line seals
the muscle tube and allows rectal wash-out. After wash-out,
a second TA (30, 45) is fired through the washed bowel while
upward traction is placed upon the first stapler. The first 
staple line should be safely clear of the distal margin of the
tumor. The bowel is sectioned with a scalpel between the two
staple lines and the specimen is removed. The anastomosis is
performed in the previously described manner.

The two groups of patients were evaluated for postopera-
tive complications and outcomes and the pathological 
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specimen was compared between the two. Safe oncological
resection was the primary outcome, while the rate of post-
operative complications and bowel movement time were 
secondary outcomes. A safe distal resection margin of more
than 2 cm and no involvement of the circumferential 
resection margin on pathology were considered to be the
landmarks of a safe oncological resection.

RESULTS

The study population was divided into two groups based
on the surgical technique used. Group A consisted of 24
patients and were operated on with the double staple 
technique, one TA staple line for the distal rectum and a 
circular staple for the anastomosis. Group B consisted of 23
patients that received the tri-staple technique. There were
28 male and 19 female patients relatively evenly distributed
between the two study groups, 7 female patients in group A
and 11 female patients in group B. The population 
consisted mainly of urban individuals, the rural component
being only 6 patients. The median age of the group was 58
years with no significant difference between the two 
study groups. The demographics of the study population are
exemplified in Fig. 3.

Preoperative diagnosis was based on colonoscopy, rectal
ultrasound, abdominal ultrasound, computed tomography
and magnetic resonance imaging. In 3 cases none of the
above was performed as patients presented with intestinal
obstruction and were operated within hours from admission.
Abdominal ultrasound was performed in all cases to 
evaluate for other pathologies and to assess metastatic
spread. Magnetic resonance imaging was used in 35 cases for

staging, colonoscopy was performed in 23 patients and 
computed tomography in 36 patients. For patients that did
not benefit from high-end imaging (computed tomography
or magnetic resonance imaging) or for the patients in whom
imaging was inconclusive, staging was recorded by intra-
operative assessment and pathology results. All patients
taken into account for this study was patients without
metastatic disease or T4 tumors. Staging of our cases is 
illustrated in Table 1. Stage I cancers were recorded in 17
patients, stage II cancers in 3 patients and 27 patients had 
a stage III tumor. All tumors were found to be adeno-
carcinoma.

Mean distance from the anal verge for group A was 7.4
cm and for group B it was 8.1 cm. Mean operating time for
group A was 197 (± 48) minutes and for group B it was 185
(± 61) minutes. R2 resections were not recorded. R1 resec-
tions were found in 3 cases for group A and 4 cases for group
B. 21 patients from group A and 19 patients from group B
had R0 resections. No diverting colostomies or ileostomies
were used. Bowel function was restored in day 4 for group A

Figure 1 - Placement of the first TA stapler

Figure 2 - Anvil of the circular stapler in remaining distal colon

Figure 3

T1 T2 T3 TNM stage

Nodal involvement N0 N1 N2 N0 N1 N2 N0 N1 N2 I 17
Number 14 7 - 3 7 4 3 6 3 II 3
Total 21 14 12 III 27

Table 1 - Tumor staging
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and day 5 for group B with slight variations. Anastomotic
leaks were recorded in 3 cases, 2 for patients in group A and
one for patients in group B. The 2 recorded in group A were
successfully managed conservatively and the one in group B
required reoperation and resulted in a permanent colostomy.
One death was recorded, a patient in group A that 
developed a myocardial infarction on postoperative day 4.
Minor wound complications (seroma, hematoma) were
recorded in 5 cases (4 for group A and 1 for group B) and
were managed conservatively. The results are summarized in
Table 2.

DISCUSSION

Different treatment options have been proposed for
patients with rectal cancer. Surgery is the mainstay of treat-
ment for patients with resectable tumors. According to the
location and stage of the tumor, surgical resection can be
performed as the sole treatment or in combination with
other neoadjuvant and/or adjuvant therapies (9). The 
current goals for treatment are broad: securing local and 
distal oncologic control, to minimize treatment related 
morbidity and mortality, to perform restorative anastomosis
and promote rapid recovery and prompt return to normal
activities. As newer technologies develop continuously and
the excisional options expand, open low anterior resection
is still standard of care in many centers. The surgical tech-
nique of the LAR focuses on the complete removal of the
lymphovascular tissue surrounding the rectum with a free
circumferential margin. Sharp, meticulous dissection has
been shown to reduce local recurrence rates (10). The 
development and frequent use of staplers have changed the
way the low anastomosis is performed.

CONCLUSIONS

Our results have shown that stage III tumors were the
most frequent highlighting the deficiencies of the national
preventive and early diagnostic approach. There were no 
significant differences regarding operating time, distance
from anal verge, and level of resection. Postoperative leaks
and wound complications were not influenced by the choice

of surgical technique. There are concerns regarding the 
"tri-staple" technique and the additional cost of the third
stapler required. In our opinion the use of the second TA
stapler is safer than the angled clamp and allows for a more
secure closure before wash-out. In addition, the second 
stapler can allow, by upward traction, the gaining of 
additional centimeters and a potentially better distant resec-
tion margin.

The "tri-staple" technique is safe and feasible but offers
few advantages that cannot be achieved by careful and
meticulous surgical technique using the more traditional
two-staple approach. 
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Table 2 - Results

Group A Group B
Distance from anal verge (cm) 7.4 8.1
Mean operating time (min) 197 (± 48) 185 (± 61)
Resection R2 - -

R1 3 4
R0 21 19

Return of bowel function 4 5
Anastomotic leaks 2 1


