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Abstract

AIM: To study the short-term outcome of patients
treated with laparoscopic right colectomy and how in-
tracorporeal anastomosis has improved the outcome.

METHODS: We retrospectively examined all patients
affected by colorectal cancer who underwent a lapa-
roscopic right colectomy between January 2006 and
December 2010 in our department. Our evaluation
criteria were: diagnosis of colorectal carcinoma at
presurgical biopsy, elective surgery, and the same sur-
geon. We excluded: emergency surgery, conversions
from laparotomic colectomy, and other surgeons. The
endpoints we examined were: surgical time, number
of lymph nodes removed, length of stay (removal of
nasogastric tube, bowel movements, gas evacuation,
solid and liquid feeding, hospitalization), and major
complications. Seventy-two patients were divided into
two groups: intracorporeal anastomosis (39 patients)
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and extracorporeal anastomosis (33 patients).

RESULTS: Significant differences were observed be-
tween intracorporeal vs extracorporeal anastomosis,
respectively, for surgical times (186.8 min vs 184.1
min, P < 0.001), time to resumption of gas evacua-
tion (3 d vs 3.5 d, P < 0.001), days until resumption
of bowel movements (3.8 d s 4.9 d, P < 0.001), days
until resumption of liquid diet (3.5d vs 4.5d, P <
0.001), days until resuming a solid diet (4.6 d vs 5.7 d,
P < 0.001), and total hospitalization duration (7.4 d vs
8.5 d, P < 0.001). In the intracorporeal group, on av-
erage, 19 positive lymph nodes were removed; in the
extracorporeal group, on average, 14 were removed
P < 0.001). Thus, intracorporeal anastomosis for right
laparoscopic colectomy improved patient outcome by
providing faster recovery of nutrition, faster recovery
of intestinal function, and shorter hospitalization than
extracorporeal anastomosis.

CONCLUSION: Short-term outcomes favor intracor-
poreal anastomosis, confirming that a less traumatic
surgical approach improves patient outcome.

© 2012 Baishideng. All rights reserved.
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INTRODUCTION

Opver the last decades, colorectal laparoscopic surgery
has outachieved traditional surgery for safety and onco-
logical radicality. Some studies such as COST", CLAS-
ICC", Barcelona, and COLOR"™ have shown short-
term postoperative advantages without compromising
long-term oncological results. For right colectomy,
laparoscopic surgery was established later because of
technical difficulties related to anatomic and vascular
variability"”. The re-establishment of intestinal transit
with ileocolic anastomosis can be performed with two
techniques: extracorporeal anastomosis and intracot-
poreal anastomosis. In extracorporeal anastomosis,
also called “laparoscopic-assisted colectomy”, stitching
(manual or mechanical) and vascular resection are done
extracorporeally by externalizing the bowel through a cu-
taneous mini-incision. On the other hand, the other type
of anastomosis is totally intracorporeal, and the stitching
is often performed mechanically. A case-control study
showed that laparoscopic right colectomy performed
with intracorporeal anastomosis is considered one of
the most difficult surgeries after transverse resection,
rectum resection, and recanalization after Hartmann’s
resection. However, the ligation of ileocolic vessels and
the medial-to-lateral dissection of the right mesocolon
intracorporeally are more oncologically safe in terms of
the number of lymph nodes removed and cancer man-
agement. Nevertheless, extracorporeal anastomosis is
the most popular as the literature shows, although it has
some limitations in terms of the number of accesses and
complications after bowel externalization®"".

We evaluated the short-term outcome of patients
with colorectal cancer who underwent a laparoscopic
right colectomy, and we showed that intracorporeal anas-
tomosis improved patient outcome (shorter hospitaliza-
tion, fewer postoperative complications, and better on-
cological radicality). Finally, we considered the influence
of the “learning curve” on these sutgical techniques.

MATERIALS AND METHODS

We retrospectively examined all patients with colorectal
cancer who underwent a laparoscopic right colectomy
between January 2006 and December 2010 in our de-
partment. Our evaluation criteria were elective surgery
and the same surgeon as the first operator. We excluded
patients undergoing emergency surgery, conversions
from laparotomic colectomy, and other surgeons as the
first operator. Patients were divided into two groups:
the first included those who underwent a right colec-
tomy with intracorporeal anastomosis, and the second
included those who underwent a right colectomy with
extracorporeal anastomosis. Patient data included age,
gender, body mass index (BMI), American Society of
Anesthesiology (ASA) class, and surgical history. We also
obtained other data concerning the operation including
the surgical time, preoperative diagnosis, and number of
lymph nodes removed. We noted parameters of post-
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Intracorporeal Extracorporeal

Patients =39 " =33

Age (yr) Median 74.5 74 NS
Min-max 53-89 45-96

Gender Male 24 20 NS
Female 15 13
Ratio M/F 1.6 15

Weight (kg)  Median 71 77 NS
Min-max 50-90 51-120

Height (cm)  Median 165 167 NS
Min-max 148-182 146-183

BMI (kg/m’) Median 26.3 28.1 NS
Min-max 20-37 19.9-37

BMI: Body mass index; M: Male; F: Female; NS: Not significant.

surgery hospitalization including removal of nasogastric
tube, resumption of bowel movements, resumption of
gas evacuation, time to consumption of solid and lig-
uid feeding. We also considered major complications in
terms of post-surgery time and hospitalization.

We obtained data from medical records, surgical
cards, and databases. We used JMP software 7a Version
[SAS Institute Inc. (1989-2007), Cary, NC, United States|
for electronic data processing. Descriptive variables were
expressed as mean, standard deviation, mode, median,
number of events, patients, and percentage. According
to the different features of these variables, we used the
Zz test, IV test, and Student’s # test as appropriate, and
considered P < 0.05 to indicate statistical significance.

RESULTS

In this study, 72 patients were divided into two groups:
intracorporeal anastomosis (# = 39) and extracorporeal
anastomosis (# = 33). There were no significant differ-
ences in age, gender, BMI (Table 1), or ASA class be-
tween the two groups (P = 0.8645 for ASA).

Twenty patients in the intracorporeal group had a
positive abdominal surgical history (51.3%), whereas 21
patients in the extracorporeal group had such a history
(63.6%; P = 0.8433, Table 2). There were also no signifi-
cant differences in the diagnosis from the pre-surgery
biopsy (Figure 1).

In the intracorporeal group, we performed additional
surgical procedures in seven patients during surgery, i.e.,
one nefrectomy, five colecistectomies, and one intraop-
erative coloscopy, whereas in the extracorporeal group,
we performed two colecistectomies, one intraoperative
coloscopy, and one polipectomy.

In the intracorporeal group, we removed an average
of 19 lymph nodes (range: 7-30), whereas in the extra-
corporeal group we removed an average of 14 lymph
nodes (range: 2-29, P < 0.0001).

The average surgical time was 186.8 min (range:
105-280 min) in the intracorporeal group and 184.1 min in
the extracorporeal group (range: 115-285 min, P = 0.6549).

Gas evacuation was shorter in the intracorporeal
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Intracorporeal anastomosis

Extracorporeal anastomosis
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Figure 1 Intracorporeal anastomosis and extracorporeal anastomosis were no significant differences in the diagnosis from the pre-surgery biopsy. A: In-

tracorporeal anastomosis; B: Extracorporeal anastomosis.

Table 2 Abdominal surgery history

Table 3 Length of stay

Intracorporeal anastomosis
20/39 (51.3%)

Extracorporeal anastomosis
21/33 (63.6%)

One operation 11 One operation 14
Two operations 7 Two operations 7
> Two operations 2 > Two operations 7
Appendectomy 9 Appendectomy 15
Colic resection 2 Colic resection 1
Isteroannessectomy 4 Isteroannessectomy 2
Cholecystectomy 5 Cholecystectomy 1
Urologic surgery 4 Urologic surgery 1
Hernioplasty 2 Hernioplasty 9

group than in the extracorporeal group (3 £ 1.05 d »s
3.5 £ 1.1 d, range: 1-6 d, P < 0.0001). Bowel movements
occurred earlier in the intracorporeal group (3.8 = 1.4 d,
range: 1-7 d »s 4.9 £ 1.5 d, range: 2-8 d, P < 0.0001). In
addition, the NGT was removed sooner in the intracor-
poreal group than in the extracorporeal group (1.8 d and
3 d, respectively, P < 0.0001).

Resumption of a liquid diet occurred an average of
(3.5 * 2.2 d, range: 2-12 d, P < 0.0001) after intracoz-
poreal anastomosis and (4.5 = 1.7 d, range: 2-10 d, P <
0.0001) after extracorporeal anastomosis. Resumption of
a solid diet occurred (4.6 = 2.1 d, range 2-12 d) and after
intracorporeal and extracorporeal anastomosis, respec-
tively (5.7 + 1.7 d, range: 3-11 d, P < 0.0001).

Total hospitalization time was significantly less af-
ter intracorporeal anastomosis (average of 7.4 + 3.2 d,
range: 4-19 d) than after extracorporeal anastomosis (av-
erage of 8.5 * 3.9 d, range: 5-25 d, P < 0.0001; Table 3).

Major complications occurred in 10.2% of patients
undergoing intracorporeal anastomosis, i.e., three pa-
tients: one with severe anemia, one with anastomotic
dehiscence, and one with enterocutaneous fistula. In the
extracorpotreal group, 12.1% of patients had major com-
plications, i.e., five patients: two with severe anemia, one
with occlusion, one with anastomotic dehiscence, and
one with enterocutaneous fistula.
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Intracorporeal Extracorporeal

o .. P value
anastomosis anastomosis

Time until resumption Median 3 3.5 <0.0001
of gas evacuation (d)  Min-max 1-6 1-6
Time until resumption Median 3.8 49 <0.0001
of bowel movements (d) Min-max 1-7 2-7
Time until removal of Median 1.8 3 < 0.0001
nasogastric tube (d) Min-max 0-11 0-6
Time until resumption Median 65 45 <0.0001
of liquid diet (d) Min-max 2-12 2-10
Time to resumption of Median 4.6 5.7 <0.0001
solid diet (d) Min-max 2-12 3-11
Discharge (d) Median 74 8.5 NS

Min-max 4-19 5-25 0.5424

NS: Not significant.

DISCUSSION

Our study shows that intracorporeal anastomosis for
right laparoscopic colectomy improved patient outcome
compared with patients who underwent extracorporeal
anastomosis. With intracorporeal anastomosis, we found
faster recovery of nutrition, faster recovery of intestinal
function, and shorter hospitalization. However, there
was no difference in average surgery time between the
two groups.

According to the inclusion and exclusion criteria,
we obtained two homogeneous and comparable groups
without significant differences in age, gender, BMI (Ta-
bles 1 and 4), ASA class, or abdominal surgical history
(Table 2). In laparoscopic right colectomy with extracoz-
poreal anastomosis (laparoscopic-assisted colectomy),
the bowel is externalized through a lateral mini-incision.
With this approach, bowel mobilization and ligation of
vessels is usually laparoscopic, whereas resection of the
specimen and creation of the anastomosis is extracorpo-
real. On the other hand, in laparoscopic right colectomy
with intracorporeal anastomosis (totally laparoscopic
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Intracorporeal  Extracorporeal

Age (y1)

<65 13.6 121

65-80 43.2 485

>80 43.2 334
BMI (kg/m’)

<25 444 26.9

25-30 40.7 53.1

>30 14.9 23.0
Number of lymph nodes removed

<12 7 (21.2) 14 (46.7)

12-15 6 (18.2) 6.6 (2)

>15 20 (60.6) 14 (46.7)
Discharge from hospital (d)

<6 15 (42.8) 8 (24.4)

7 10 (28.6) 10 (30.3)

89 5(14.3) 8(24.2)

>10 5(14.3) 7 (21.1)

BMI: Body mass index.

colectomy), bowel mobilization, ligation of vessels, re-
section of the specimen, and creation of the anastomo-
sis are totally intracorporeal.

In our experience, right colectomy with intracorpo-
real anastomosis has been standardized step by step:
first, ileocolic vessels are isolated, secured between clips,
and divided near their origin. Then, the right mesocolon
is dissected medial-to-lateral, and the small bowel mes-
entery is divided to reach the edge of the terminal ileum.
Then, the specimen is resected with an Endo-GIA sta-
pler. The end the Endo-GIA stapler is deployed through
the bowel openings to form a side-to-side anastomosis.
The last step is specimen extraction and wound closure.
We did not standardize the right colectomy with extra-
corporeal anastomosis; in 36.4% of cases, the ligation of
vessels was performed after partial bowel mobilization,
wheteas in 63.6% of cases, it was the first step of the
surgical procedure. Finally, the anastomosis was realized
manually, lateral-to-lateral, in a double layer.

Both techniques are oncologically safe; according to
the latest Union for International Cancer Control Tumor
Node Metastasis classification, removal of at least 12
lymph nodes is fundamental to guarantee sufficient on-
cological radicality"?. To achieve this goal, the arterial ves-
sels must be ligated at the origin from the superior mes-
enteric artery. When vascular ligation is extracorporeal, it
is very difficult to obtain an adequate number of lymph
nodes"”. Bergamaschi ez al"™ showed that extracorporeal
vascular oncologic ligation is very difficult through a
small cutaneous incision, and the bowel undergoes a hard
traction with this technique. Hellan ez a/" emphasized
that the limitations of extracorporeal vascular ligation
include poor exposure of the ileocolic pedicle through
the small incision. Difficult exposure of the base of the
mesentery could compromise the oncological result.
That is why some surgeons propose the technique of
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intracorporeal high-vessel ligation combined with extra-
corporeal anastomosis’'*"”.

Regarding oncological radicality, we found significant
differences in the number of lymph nodes removed.
We removed an average of 19 lymph nodes from the
intracorporeal group and 14 lymph nodes from the ex-
tracorporeal group. In particular, in the first group we
removed more than 15 lymph nodes in 60% of patients,
12 to 15 lymph nodes in 18.2% of patients, and fewer
than 12 lymph nodes in 21% of patients. In the extra-
corporeal group, we removed more than 15 lymph nodes
in 46.7% of patients, 12 to 15 lymph nodes in 6.6% of
patients, and fewer than 12 lymph nodes in 46.7% of pa-
tients (Table 4). Thus, our experience shows that there is
an important difference in the number of positive lymph
nodes removed in the intracorporeal group, and also on
the percentage of patients in which mote than 12 lymph
nodes were removed (P < 0.0001). The explanation for
this difference is the missed ligation of vessels before
the mobilization of the right colon. We believe that is
very difficult to obtain an adequate number of lymph
nodes when vessel division is not the first step in laparo-
scopic right colectomy.

In the literature, some authors have reported no dif-
ferences in safety, whereas others noted that the only
advantage was a smaller incision”™"!. On the other hand,
other studies affirmed the safety of intracorporeal anas-
tomosis, with the same complication rate as for extracor-
poreal anastomosis’”>*’

Because intracorporeal anastomosis is considered
more difficult, only a few surgeons have used this kind
of technique; however less mobilization is required,
and less tension is applied to the bowel and mesentery
because the bowel does not need to reach the anterior
abdominal wall for externalization. Furthermore, the
excessive tension on the mesentery during the mobiliza-
tion is associated with an increased risk of mesenteric or
portal vein thrombosis'”.

Concerning surgical times, we did not find a signifi-
cant difference in surgical time between the two groups.

Patients in the intracorporeal group had a shorter
hospitalization duration. In some cases, the hospitaliza-
tion duration was longer possibly because of age (43.2%
of patients in the intracorporeal group and 33.4% in
the extracorporeal group were over 80 years old). Our
results showed a significantly shorter average hospital-
ization stay in the intracorporeal group (Table 4). These
data agree with a recent Spanish studylzsj, although this
difference was not significant (P = 0.5424) because
hospitalization duration is influenced by many patient
factors. On the other hand, we found that 71.4% of pa-
tients in the intracorpoteal group went home within 7 d,
and 54.7% of patients in the extracorporeal group went
home within this period (P = 0.0001, Figure 2).

Concerning the recovery of intestinal function, our
results found significantly shorter average times for re-
sumption of gas evacuation after 3 d in the intracorpo-
real group compatred to after 3.8 d in the extracorporeal
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A Intracorporeal anastomosis B

Extracorporeal anastomosis

[ Discharge > 8d
[0 Discharge < 7 d

Figure 2 Patients in the intracorporeal group and extracorporeal group went home within 7 d. A: Intracorporeal group; B: Extracorporeal group.

group. Bowel movements occurred after an average of
4.9 d in the intracorporeal group. In the intracorporeal
group, the nasogastric tube was removed after 1.8 d,
whereas it was removed after 3 d in the extracorporeal
group. This difference can be explained by an increased
percentage of paralytic ileum in the second group, which
is due to the traction of the right colon and terminal il-
eum through the mini-incision on the pancreas and duo-
denum®. This approach allowed a more rapid recovery
of liquid and solid nutrition consumption.

We analyzed major complications, which included
severe anemia, occlusion, anastomotic dehisces, and en-
terocutaneous fistulae. There were no significant differ-
ences between the two groups.

In conclusion, our study clearly shows that laparo-
scopic right colectomy with intracorporeal anastomosis
improves patient outcome. We found that intracorpo-
real anastomosis resulted in faster recovery of nutrition
consumption, faster recovery of intestinal function, and
shorter hospitalization duration. The higher number of
lymph nodes removed seems to be related to vascular
division as the first surgical step as a rule. This confirms
that a mini invasive approach improves patient outcome.

COMMENTS

Background

Alot of studies have demonstrated the benefits of laparoscopic right colectomy,
proving the short-term outcome of patients. The aim of this study is to show
how intracorporeal anastomosis in laparoscopic right colectomy has further
improved patient outcome.

Research frontiers

In the area of mini-invasive surgery, intracorporeal anastomosis, confirm that a
less traumatic surgical approach improves patient outcome.

Innovations and breakthroughs

Based on a large series, this study describes the outcome of patients treated
with laparoscopic right colectomy and is a reference for comparison in future
studies.

Applications

The study results show how laparoscopic right colectomy with intracorporeal
anastomosis improves patients outcome. This study suggest that all patients treat-
ed with intracorporeal anastomosis have faster recovery of nutrition consumption,
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faster recovery of intestinal function, and shorter hospitalization duration.

Peer review

This paper demonstrated the outcomes of patients treated with laparoscopic
right colectomy with intracorporeal anastomosis.
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