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ARTICLE INFORMATION ABSTRACT

Article history: Introduction: There is still insufficient scientific evidence on which is the best technique to
Received August 21, 2010 perform the anastomosis -intracorporeal (IC) or extracorporeal (EC)- in right laparoscopic
Accepted October 13, 2010 hemicolectomy. The objective of the present study is to determine whether there are

differences to compare in both techniques.

Keywords: Material and methods: A study was performed on a prospective patient series subjected to
Colorectal surgery right laparoscopic hemicolectomy in our Hospital. The preoperative and the postoperative
Right laparoscopic hemicolectomy variables associated with complications recorded depending on the type of anastomosis.
Intracorporeal anastomosis Results: A total of 60 patients were intervened form June 2004 to June 2010 (35 IC; 25 EC).

There were no significant differences between both groups as regards baseline preoperative
characteristics or associated comorbidities. The median operation time was 212 minutes
(142-305 min), with no significant difference between both techniques. The number of
lymph nodes removed was higher in the IC group (21 vs 14; P=.03). The beginning of oral
tolerance and the first bowel movement were significantly earlier in the IC group. The
complications rate was similar for both groups (14% IC; 16% EC; P=.89). Three patients in
the IC group had anastomosis dehiscence. The mortality rate was 2.8% (one patient in each
group).
Conclusion: Intracorporeal versus extracorporeal anastomosis in right laparoscopic
hemicolectomy can obtain a higher number of resected lymph nodes and an earlier oral
tolerance and intestinal transit.
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Estudio de casos y controles entre anastomosis intra y extracorpdrea en
pacientes intervenidos de hemicolectomia derecha laparoscépica

RESUMEN

Introduccién: En la actualidad no existe suficiente evidencia cientifica sobre cuél es la mejor
técnica para realizar la anastomosis —intracorpdrea (IC) o extracorpérea (EC)- en la hemi-
colectomia derecha laparoscépica. El objetivo del presente estudio es determinar si existen
diferencias al comparar ambas técnicas.

Material y métodos: Se realiza un estudio sobre una serie prospectiva de pacientes interveni-
dos en nuestro Centro mediante hemicolectomia derecha laparoscépica. Se comparan las
variables preoperatorias, intraoperatorias y relacionadas con complicaciones recogidas en
funcién del tipo de anastomosis.

Resultados: Desde junio de 2004 hasta junio de 2010 se intervinieron 60 pacientes (35 IC;
25 EC). No existieron diferencias significativas entre ambos grupos en cuanto a caracteris-
ticas basales preoperatorias ni comorbilidades asociadas. La mediana de tiempo operatorio
fue de 212 minutos (142-305 min), sin diferencias significativas entre ambas técnicas. El
numero de ganglios extraidos resulté mayor en el grupo IC (21 versus 14; p = 0,03). Tanto el
inicio de la tolerancia oral como la primera deposicién resultaron significativamente méas
precoces en el grupo IC. La tasa de complicaciones postoperatorias fue similar para ambos
grupos (14% IC; 16% EC; p = 0,89). Tres pacientes presentaron dehiscencia de anastomosis
en las IC. La tasa de mortalidad fue del 2,8% (un paciente en cada grupo).

Conclusién: La anastomosis intracorpérea frente a la extracorpérea en la hemicolectomia
derecha laparoscépica permite obtener un mayor nimero de ganglios resecados y un inicio

mads precoz de la tolerancia oral y del transito intestinal.

© 2010 AEC. Publicado por Elsevier Espaiia, S.L. Todos los derechos reservados.

Introduction

Until recently, only 4%-34% of colon surgeries were performed
using laparoscopy.l* However, in recent years, several
different clinical studies have attested to the efficacy and
safety of a laparoscopic approach in colon surgeries.>1®
Still, one particular case is that of right colectomy, in which
the technical difficulty produced by frequent anatomical
variations, above all vascular in nature, has led to a more
gradual integration of laparoscopic procedures.1®

Transit reconstructions through an ileo-anastomosis can
be carried out in one of two ways. In the extracorporeal
method, also known as laparoscopic assisted surgery, the
suture (manual or mechanical) is placed by externalising
the ileum and colon through an incision through which
the surgical specimen is also extracted. In intracorporeal
anastomosis (normally mechanical suture), which solely
uses laparoscopy, a small incision is made in order to extract
the surgical specimen. This method presents a greater
level of technical difficulty, and its benefits are not clearly
established. In this respect, a survey performed among
colorectal surgeons indicated that right hemicolectomy with
intracorporeal anastomosis was considered as one of the
most difficult procedures to perform laparoscopically, and
is only surpassed in difficulty by transverse colectomy, low
anterior resection of the rectum, and reversal of Hartmann'’s
procedure.?’

The objective of the current study is to determine
whether or not short and mid-term differences exist between

intracorporeal and extracorporeal anastomosis in a group
of patients that underwent right hemicolectomy using
laparoscopy.

Material and method

We performed a retrospective, open-label analysis
on a prospective patient series of consecutive right
hemicolectomies performed by the same surgeon at our
hospital using laparoscopy, comparing intracorporeal (IC)
with extracorporeal (EC) anastomosis.

We analysed preoperative and intraoperative variables,
early and late complications, patient evolution, and
anatomopathological results for both patient groups. The
study was approved by the clinical research ethics committee
at our hospital.

Surgical technique

All patients received antibiotic, antithrombotic, and anti-
ulcer prophylaxis before the procedure.

With the patient lying down in the Lloyd-Davis position,
the pneumoperitoneum was insufflated using a closed
technique. Five trocars were used: two 10 mm, one 12 mm,
and two 5 mm. After laparoscopy, the ileocolic vessels were
identified and cut off (at their origin in the case of malignant
neoplasia) after applying haemostatic clips or mechanical



26 CIR ESP. 2011;89(1):24-30

staples. The colon was then mobilised through a systematic
medial-to-lateral retroperitoneal dissection. After resection
of the ileum and colon using a linear stapler (Endo-GIA), the
surgeon proceeded with the anastomosis.

In patients that underwent an extracorporeal anastomosis
(EC group), the colon was externalised and sutures applied
by widening the incision of one of the trocars along the
midline, or by performing a mini-laparotomy at another
location (subcostal, suprapubic, etc.). This depended on
the possibility of externalising the colon without tension
after sufficient mobilisation of the right colon, hepatic
flexure, and, if necessary, the proximal transverse colon. The
surgeon then proceeded to perform a latero-lateral manual
or mechanical anastomosis, and closed the enterotomy by
using a stapler with individual sutures. The colon and ileum
could be resected before externalising the structures, or
extracorporeally just before the anastomosis.

In the case of completely laparoscopic intracorporeal
sutures (IC group), the surgeon performed a latero-lateral
mechanical anastomosis using a 60 mm Endo-GIA, closing
the enterotomy with intracorporeal individual sutures. Before
the procedure, the ileum and colon were orientated and
fixed using traction. In all cases, the incision was protected
by isolating the surgical specimen upon extraction. The
resulting mesenteric defect was closed based on its size
and the possibility of a tension-free closure. In all cases, the
surgeon used a Pfannenstiel incision, except in those patients
that had undergone a previous laparotomy.

Postoperative variables

In all patients, oral tolerance commenced 24 hours after
the procedure, except when clinically contraindicated. No
patients required a nasogastric tube or drainage. There
were no changes made to the postoperative management or
analgesic treatment with regard to the type of anastomosis
performed.

Postoperative complications
Early

Complications were considered early when they occurred
within the first 30 days after the procedure. Surgical ileus
were defined as intolerance to the start of an oral diet,
the need for a nasogastric tube, or when the patient had
clinical signs of abdominal distension and paralytic ileus was
confirmed by radiological criteria. Surgical wound infections
were defined as the presence of fever and exudate with
isolation of pathogenic organisms. We have also compiled
all cases of general complications, anastomotic dehiscence,
re-operations, and death.

Late

The late complications registered were cases of abdominal
hernia that were observed in visits at 3 and 6 months after

the operation, or when the patient sought treatment for this
problem.

Statistical analysis

We compared the previously mentioned variables between
the two groups using statistical analyses based on the
type of anastomosis performed. Categorical variables were
analysed using contingency tables and chi-square tests.
Continuous variables were compared using Student’s t-tests,
and medians were compared using Mann-Whitney U-tests.
P-values less than .05 were considered to be statistically
significant. We used SPSS software, version 15.0 (Chicago, IL,
USA) for all analyses.

Results
Patient characteristics

Between June 2004 and June 2010, 60 patients underwent right
hemicolectomy using laparoscopy. Transit reconstruction
was performed using extracorporeal anastomosis until June
2008, when the procedure was switched to the intracorporeal
method, based on its theoretical advantages. Two different
cohorts were analysed based on the type of anastomosis
performed, with 35 cases of intracorporeal anastomoses
(58.3%), and 25 of extracorporeal (41.7%). Table 1 displays the
demographical characteristics of each group. No statistically
significant differences were observed between the two groups
with respect to baseline preoperative variables.

Characteristics of the surgery

Table 2 displays the comparison of intraoperative variables
between the two study groups. 67% of patients (n=40)
underwent surgery for cancer, and the other patients for
benign pathologies, with no difference between the two
groups. The most frequent location of the lesion was the
caecum, 45% (n=27), followed by the ascending colon, 33%
(n=20). On 10 occasions, the patient underwent an extended
right hemicolectomy, in which the resection was extended
to the proximal half of the transverse colon (7 intracorporeal
anastomoses and 3 extracorporeal). The global median
duration of the procedure was 212 minutes (range: 142-305),
this being slightly greater in intracorporeal procedures,
although not statistically significantly (226 minutes compared
to 208 minutes, P=.06). The conversion rate from laparoscopic
to open surgery, which was defined as unplanned incisions
greater than 8 cm, was 2.8% (both cases occurred with
extracorporeal anastomosis).

Anatomopathological characteristics

The mean size of the tumour and distance from the resection
edge were similar in both groups (Table 3). The mean length of
the surgical specimen extracted was slightly greater in the IC
group (29.5 cm vs 25 cm), with a tendency towards statistical
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Table 1 - Patient demographic characteristics

Variable Intracorporeal No.=35 (%) Extracorporeal No.=25 (%) P value
Age? 62.6 (13.4) 58.9 (12.9) 29
Sex .89
Male 19 (54) 14 (56)
Female 16 (46) 11 (44)
BMI? 25.9 (3.1) 26.7 (3.9) 41
ASA .38
I-11 17 (48.6) 15 (60)
/v 18 (51.4) 10 (40)
Comorbidity .96
Yes 18 (51.4) 13 (52)
No 17 (48.6) 12 (48)
Previous abdominal surgery .18
Yes 6 (17.1) 8 (32)
No 29 (82.9) 17 (68)

aMean (standard deviation). BMI, body mass index.

Table 2 - Intraoperative characteristics

Variable Intracorporeal No.=35 (58.3%) Extracorporeal No.=25 (47.1%) P value
Indication .46
Benign 13 (37.1) 7 (28)
Malignant 22 (62.9) 18 (72)
Location 12
Caecum/ascending 25 (71.4) 22 (88)
Hepatic flexure/transverse 10 (28.6) 3(12)
Type of resection 41
Standard 28 (80) 22 (88)
Extended 7 (20) 3(12)
Conversion 0 (0) 2 (8) .09
Duration of surgery? 226 (160-305) 208 (142-288) .055

aMedian (range).

Table 3 - Anatomopathological results

Variable Intracorporeal No.=35 (%) Extracorporeal No.=25 (%) P value
Size (width)? 3.55 (1.92) 3.88 (2.33) 56
Size (length)a 2.71 (1.39) 3.28 (2.14) 23
Resection margin® 8.45 (5.47) 7.75 (3.41) .57
Length surgical specimen? 29.54 (11.09) 25.03 (4.32) .06
Lymph nodes resected?® 20.66 (11.53) 14.28 (9.93) .03
TNM no.=41 0.65

0/Tis 3(12.5) 1(5.9)

I-11 17 (70.8) 11 (58.8)

1I/1v 4 (16.6) 5 (29.4)

aMean (standard deviation). TNM, oncological staging.

significance (P=.006). Furthermore, a greater number of lymph Postoperative evolution (Table 4)

nodes were extracted when the anastomosis was performed

intracorporeally (20.6 vs 14.3), and in this case, the difference The criteria for hospital discharge were a good general state
observed was statistically significant (P=.03). of health, good oral tolerance, recovered intestinal function,
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Table 4 - Postoperative characteristics

Variable Intracorporeal No.=35 (%) Extracorporeal No.=25 (%) P value
Hospitalisation stay? 6 (4-36) 8 (5-32) .09
Oral tolerance?® 1(1-9) 2 (1-10) .002
First bowel movement? 3 (2-8) 4 (2-8) .004
Paralytic ileus 4 (11.4) 3 (12) 94
Complications

Early 5 (14.3) 4 (16) .89
Late 2 (5.7) 1(4) 76
Dehiscence 3 0 13
Mortality 1(2.9) 1(4) .67

@Median (range).

and the absence of fever and pain. The median duration
of hospital stay was less in the IC group (6 days vs 8 days),
although this difference was not statistically significant,
P=.09 (Table 4).

Both the start of oral tolerance and the first bowel
movement occurred significantly earlier in the IC group.
Prokinetic agents were prescribed to 21.5% of patients during
the immediate postoperative period, being more frequently
administered in the IC group (11 patients vs 2 in the EC
group; P=.03). The same comparative analysis was repeated
between the two groups while excluding those patients that
received this medication, and the same differences were
observed with regard to the start of oral tolerance and first
bowel movement (P<.01) in favour of the IC group. Twelve
percent of patients (n=7) had postoperative ileus and 6 cases
required a nasogastric tube, with no differences between the
two study groups.

Early and late complications
Early

In general, 13% of patients had some type of complication in
the immediate postoperative period, 5 in the IC group and 4
in the EC group, with no significant differences between them
(P=.89). Three patients in the IC group had dehiscence of the
anastomosis (P=.13), which was complicated by infection of
the surgical wound in one patient, postoperative rectorrhagia
requiring haemodynamic support in another, and death in
the third. One patient in the EC group developed pneumonia
and died, and another patient required re-operation for
an obstruction. Additionally, two patients in this group
developed infections of the surgical wound. We documented
no cases of readmission to the hospital.

The global mortality rate was 2.8% (one patient in each

group).

Late

Three patients (5%) developed hernias, two from the IC group,
both of which were treated using a midline incision instead of
a Pfannenstiel incision.

Discussion

In this study, we have observed that using the method
of intracorporeal anastomosis for transit reconstruction
following a right hemicolectomy was associated with a greater
number of lymph nodes extracted, as well as a significant
improvement in the time to oral tolerance and the recovery of
intestinal transit. The fact that food ingestion was achieved
earlier in this group may be due to the greater tendency
for surgeons to incorporate fast-track techniques in the
postoperative period. There was no increase in perioperative
morbidity or mortality or the duration of the procedure when
compared with extracorporeal anastomosis.

Several studies have been published in the medical
literature comparing these two different techniques. Some
authors claim that no significant differences exist and that
the intracorporeal method offers no advantages over the
extracorporeal method,!® or that the only benefit would be a
smaller incision.1® Other studies maintain that intracorporeal
sutures are safe and feasible, with a similar rate of
complications.?%:21 Due to its greater simplicity and speed,
the majority of authors continue to support extracorporeal
anastomosis. However, in patients with shortened and
thickened mesentery, externalisation of the colon can become
complicated, hindering exposure of the surgical site and
compromising the surgical technique for the anastomosis, as
well as limiting the extension of the resection.”-?? Furthermore,
a greater risk of mesenteric and portal vein thrombosis has
been associated with excessive mesenteric traction during
these types of externalising manouevres.?3

Controversy exists with regard to the duration
of the procedure, as some authors have reported that
the intracorporeal method?%2¢ takes longer than the
extracorporeal.?>26 In our study, we found no significant
difference between the duration of the operation. Fabozzi et
al'® recently demonstrated that the intracorporeal approach
requires less time and lower analgesic treatment, and leads
to an earlier recovery of the intestinal transit, shorter hospital
stay, and fewer complications. Casciola et al also observed
differences in favour of the intracorporeal method.?*

Both techniques allow for applying oncologic principles of
open surgery, such as not manipulating the tumour, proximal
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ligation of the surrounding vessels, lymphadenectomy, and
adequate margins of the resection. However, in our study,
we observed a greater size of the surgical specimen and a
greater number of lymph nodes when the anastomosis was
intracorporeal. We believe that this could be due to the fact
that, in this technique, preserving a certain length of the
transverse colon is not required in order to externalise and
suture the structure, and so the extent of the resection is not
limited by this factor. The differences observed in the number
of lymph nodes resected between groups could be due to the
greater number of extended right hemicolectomies in the IC
group.

Hernias are produced in 7%-24% of laparoscopic colon
surgeries.?’?8 Only 5% of patients in our study developed
this complication, always along the midline, which proves
that a Pfannenstiel-type incision is a protective factor against
this complication, as has been reported by other authors.??
An added advantage of intracorporeal anastomosis is that
the surgeon no longer depends on the length of the colon
and meso-colon in order to externalise them and suture the
structure. The incision can be made in an ideal location for
removing the surgical specimen, thus improving the aesthetic
aspect of the surgery and reducing the risk for developing this
complication by performing a Pfannenstiel-type incision.

As with all new surgical techniques, laparoscopic
intracorporeal anastomosis requires a learning curve.30
Conversion to a laparotomy was required in 2 (2.8%) of
patients: one case was due to technical difficulties secondary
to obesity (BMI>30), and the other was due to previously
unknown diaphragmatic metastasis. The global rate of
dehiscence was 4.2%. Three patients from the IC group
developed this complication. The first of these was produced
in the first anastomosis that was performed intracorporeally.
Another was produced in a cirrhotic patient with renal
failure and receiving peritoneal dialysis, in the context of a
generalised intestinal ischaemia. The third patient did not
have a purely anastomotic leak, but it was from a traction
point between the ileum and the colon that was used for
fixing and orientating the structure for suturing. Even so,
we observed no differences with regard to the number and
type of other postoperative complications. In 11.6% of cases
the patient suffered from postoperative ileus, which is a
comparable rate to those from other published studies, and
no differences were found between our two study groups.

With regard to the mortality rate (2.8%), one death was
recorded in each study group. In the case of the EC group,
death was secondary to hospital-acquired pneumonia in
a patient with advanced cirrhosis. The death in the IC
group was the previously mentioned case of anastomotic
dehiscence in a patient with cirrhosis, advanced chronic
renal failure, intestinal ischaemia, and receiving peritoneal
dialysis.

Conclusions

According to our experience, intracorporeal anastomosis
for laparoscopic right hemicolectomy allows for a greater
number of lymph nodes to be resected, as well as an earlier

start of oral tolerance and intestinal transit when compared
with the extracorporeal technique. Although we did observe
a greater rate of anastomotic dehiscence in the intracorporeal
group, only one case was due to the surgical technique used,
and no significant differences were observed in terms of
other perioperative complications. For this reason, we believe
that intestinal transit reconstruction using intracorporeal
anastomosis for laparoscopic right hemicolectomy is a feasible
and safe option, and provides new advantages to those
already provided by laparoscopy compared to the traditional
technique. In any case, further randomised studies must be
carried out in order to confirm these results.
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