
ABSTRACT

Background: The selection of intracorporeal anastomosis (ICA) versus extracorporeal 
anastomosis (ECA) after laparoscopic right hemi-colectomy remains a debatable issue. We
aimed to compare the early and late outcomes between the two different technical groups
(ECA versus ICA) utilizing the propensity score matching analysis.
Methods: For the period from January 2013 to June 2023, we studied 90 consecutive
patients who undertook laparoscopic right hemicolectomies. We classified them into ICA and
ECA groups. Propensity score matching analysis was done, after which 21 patients were
included in each group. 
Results: The ICA group had greater operative time, but quicker recovery time, with shorter
length of stay and less time to first motion. They also tolerated a soft diet faster and 
had slightly fewer postoperative complications. No inter-group differences were noted in
mortality and readmission rates. The 1-, 3-, 5-years overall survival (OS) for ECA group were
100%, 100%, and 83.3% respectively. The 1-, 3-, 5-years OS for ICA group were 100%, 80%,
80% respectively (p=0.575). The 1-, 3-, 5-years disease free survival (DFS) for ECA group
were 88.9%, 74.1% and 74.1% respectively. The 1-, 3-, 5-years disease free survival for ICA
group were 94.7%, 86.1%, 86.1% respectively (p=0.72). 
Conclusion: Laparoscopic right hemicolectomy with ICA has better postoperative recovery.
The rate of recurrence, disease-free survival and overall survival were similar between 
ICA and ECA approaches. Laparoscopic right hemicolectomy with ICA is deemed a safe
operation for lesions of the right colon.
Key words: laparoscopic right hemicolectomy, intra-corporeal, extra-corporeal, survival.

INTRODUCTIONINTRODUCTION

Total laparoscopic right hemi-colectomy is limited because of hand-sewing
skills needed for intracorporeal anastomosis. Moreover, it is thought that ICA
increases the operative time and chance of intra-abdominal contamination with
tumor cells and bowel content. There have been no clear, published guidelines
for choosing the type of anastomosis, and the choice between ECA or ICA stays
a matter of taste for the surgeon performing the operation, contingent upon
their personal preference and previous experience. A lot of studies have shown
the short-term benefits of laparoscopic right hemicolectomy with ICA (1,2,3).
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Some of these include that ICA aids in avoiding pulling
of the bowel through the small laparotomy wound and
enables longer specimen and larger lymph node yields
(3,4). 

In this study, our aim was to assess the short- and
long-term outcomes of different techniques of bowel
anastomosis after total laparoscopic right hemi-
colectomy. The primary outcome was to compare the
overall incidence of anastomotic leakage between the
two different technical groups. The secondary out-
comes were to compare the postoperative recovery,
morbidity, and oncologic outcomes between the two
different technical groups.

MATERIALS AND METHODSMATERIALS AND METHODS

A total of 90 consecutive patients who underwent
laparoscopic right hemicolectomies from January 2013
to June 2023 at Gastrointestinal Surgery Center (GISC),
Department of Surgery, Mansoura University. The 
current study has received approval by the Local 
Ethical Committee and the Institutional Review Board
of Faculty of Medicine, Mansoura University
(MD.22.06.656).

All patients had a standard bowel preparation,
which consists of chemical and mechanical preparation
for two days prior to the operation. This was achieved
by utilizing a liquid diet, purgatives, as well as using an
intestinal antiseptic (namely: oral metronidazole 500
mg t.d.s), and enemas. Patients who had low albumin
received albumin infusion, while those with low hemo-
globin levels had preoperative blood transfusion to 
correct the deficits. For those patients who had a high
risk for thromboembolism, they received prophylactic
anticoagulant therapy a day before the procedure. Just
before making the skin incision on the operation day,
metronidazole along with third generation cephalo-
sporin were given intravenously.

There are various positions to choose from for 
performing laparoscopic right hemicolectomy, with the
mild Trendelenburg position with left side tilt being the
preferred position. Four ports were utilized: The first
was a 10-mm port above the umbilicus acting as a 
camera port. Two working ports were present on the

left side in the midaxillary line: a 5-mm port in the left
lower quadrant and a 12-mm port in the left upper
quadrant for the stapler. An assistant 5 mm port in 
right lower quadrant in mid axillary line. The right colon 
dissection was performed in a medial-to-lateral 
direction. Complete mesocolic excision was the 
standard procedure along with central vascular ligation
of the ileocolic vessels. Then, complete mobilization of
ascending colon and right colic flexure was done. After
division of ileum and colon with endo-stapler, the ileo-
colic anastomosis was achieved by using either ECA or
ICA. The choice of ECA or ICA was dependent on the
surgeon’s preference.

In the ECA group, either a transverse supraumbilical
incision or a midline incision was used, along with 
utilizing a wound protector. The terminal ileum and
right side of the colon were externalized, and the extra-
corporeal anastomosis was done by one of two ways:
the main method was hand-sewing both ends in an
isoperistaltic fashion. The other method which a few
surgeons preferred was the stapled isoperistaltic 
side-to-side method.

In the ICA group, the terminal ileum and transverse
colon ends were laparoscopically divided using Endo
GIA staplers. Then, using the Endo GIA stapler, an
isoperistaltic side-to-side anastomosis was performed.
Barbed sutures by 3-0 V-Loc, PDS or vicryl were then
used to close the common enterotomy channel. The
specimen was then extracted extending a working port
or through a of the Pfannenstiel incision.

Data for this study was retrieved from the Ibn Sina
hospital electronic management system supported
with paper archives, Gastrointestinal Surgical Center,
Mansoura University. This study received approval by
the ethical committee of Mansoura Faculty of
Medicine. Preoperative data included age, gender,
body mass index, comorbidities, American Society of
Anesthesiologists (ASA) Class, previous abdominal 
surgery, and preoperative laboratory tests. The 
operative variables included the operative technique,
operative time, anastomosis methods, blood loss, and
site of specimen extraction. The post operative patho-
logical data included type of the pathology, lesion site,
lesion size, tumor stage and grade, number of dissected
lymph nodes, perineural invasion and lympho-vascular
emboli and the length of colonic and ileal margins. Early
outcomes included complications, time to first motion,
time to tolerating soft diet, length of stay, early 
mortality, and readmission within 30 days of discharge. 
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Ten days after discharge, the first follow-up visit
took place to remove the stitches of the surgical wound
and refer the patients to the nuclear medicine 
department to continue their chemo-radiotherapeutic
plan according to the pathology report. All patients
were followed-up by means which included abdominal
ultrasound, colonoscopy, pelvi-abdominal computed
tomography with contrast and tumor markers.

Statistical Package for Social Sciences (SPSS) version
24 was used for statistical analysis. A logistic regression
model was used to perform Propensity score matching
(PSM). The dependent variable was the type of 
anastomosis (ICA vs. ECA) and patients were matched
1:1. For comparisons between categorical variables,
Pearson’s chi-squared test was utilized, while for 
continuous variables, independent sample t test was
utilized. Kaplan-Meier curves with the log-rank test
were used for survival analysis. Results were considered
statistically significant when P was found to be less 
than 0.05.

RESULTSRESULTS

During the study period, 90 patients were included,
38 patients underwent ECA, and 52 patients underwent

ICA. After PSM, each group included 21 patients as
shown in fig. 1.  

The demographics of patients of the study are
shown in table 1. There was no significant difference in
demographic data of the two groups.
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Figure 1 - Flow chart of the study cases

Table 1 - Demographic characteristics of the patients 

Variables Before matching After matching
ECA ICA P value ECA ICA P value

(N = 38) (N = 52) (N =21) (N =21)
Age 57 (31 – 87) 55.5 (18 - 77) 0.694 54 (31 - 70) 54 (35 - 77) 1
Sex 0.007 1

• Male 31 (81.6%) 28 (53.8%) 17 (81%) 18 (85.7%)
• Female 7 (18.4%) 24 (46.2%) 4 (19%) 3 (14.3%)

Body mass index (kg/m2) 28.2 (20.5 -39.9) 28.5 (18.4 -41.2) 0.779 28.5 (22.5 -37.4) 28 (19.7 – 34.6) 0.535
ASA Class 0.42 0.333

• ASA I 17 (44.7%) 25 (48.1%) 10 (47.6%) 10 (47.6%)
• ASA II 21 (55.3%) 25 (48.1%) 11 (52.4%) 9 (42.9%)
• ASA III 0 2 (3.8%) 0 2 (9.5%)

Medical conditions
• Diabetes mellitus 13 (34.2%) 15(28.8%) 0.648 6 (28.6%) 6 (28.6%) 1
• Hypertension 8 (21.1%) 13 (25%) 0.802 3 (14.3%) 5 (23.8%) 0.697
• Ischemic heart disease 2 (5.3%) 3 (5.8%) 1 1 (4.8%) 1 (4.8%) 1

Surgical history 11 (28.9%) 20 (38.5%) 0.689 7 (33.3%) 8 (38.1%) 1
Past-surgery
Surgery type 0.689 0.286

• Lower abdomen 8 (21.1%) 13 (25%) 4 (19%) 4 (19%)
• Upper abdomen 2 (5.3%) 6 (11.5%) 2 (9.5%) 3 (14.3%)
• Both 1 (2.6%) 1 (1.9%) 1 (4.8%) 1 (4.8%)

Smoking 4 (10.5%) 2 (3.8%) 0.236 2 (9.5%) 2 (9.5%) 1
Preoperative blood transfusion 13 (34.2%) 28 (53.8%) 0.087 8 (38.1%) 11 (52.4%) 0.536
Data is expressed as frequency and percentage. P is significant when < 0.05.
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After matching: the operative factors and their
measurements are summarized in table 2. All operative

variables were non-significant between the two groups
apart from anastomosis configuration, technique, type
of sutures, incision type and length which showed a 
statistically significant difference between the two
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Table 2 - Operative parameters of the study patients

Variables Before matching After matching

ECA ICA P value ECA ICA P value
(N = 38) (N = 52) (N =21) (N =21)

Duration of bowel preparation (days) 2 (1 – 4) 2 (2 – 5) 0.989 2 (2 - 4) 2 (2 - 5) 0.757

Surgeon grade 0.001 0.062
• Professor 17 (44.7%) 14 (26.9%) 10 (47.6%) 7 (33.3%)
• Assistant professor 19 (50%) 16 (30.8%) 10 (47.6%) 7 (33.3%)
• Lecturer 2 (5.3%) 22 (42.3%) 1 (4.8%) 7 (33.3%)

Liver condition 0.635 1
• Normal 37 (97.4%) 49 (94.2%) 21 (100%) 20 (95.2%)
• Cirrhotic 1 (2.6%) 3 (5.8%) 0 1 (4.8%)

Liver metastasis 2 (5.3%) 1 (1.9%) 0.571 1 (4.8%) 0 ---

Metastasis site 0.223 ---
• Left lateral section 1 (2.6%) 1 (1.9%) 0 0
• Bilobar 1 (2.6%) 0 1 (4.8%) 0

Metastasis size (cm) 3.5 (2 - 5) 2 (2) 1 5 (0) 0 ---

Ascites 1 (2.6%) 0 1 0 0 ---

Mass site 0.2 1
• Caecal 17 (44.7%) 23 (44.2%) 10 (47.6%) 13 (61.9%)
• Ascending colon 5 (13.2%) 16 (30.8%) 2 (9.5%) 3 (14.3%)
• Hepatic flexure 13 (34.2%) 12 (23.1%) 8 (38.1%) 5 (23.8%)
• Appendicular 2 (5.3%) 1 (1.9%) 0 0

Mass size (cm) 5 (2 – 10) 5 (2 – 9) 0.168 4.5 (3-10) 5 (4-8) 0.915

Adhesions 0.892 1
• Mild 8 (21.1%) 8 (15.4%) 5 (23.8%) 5 (23.8%)
• Moderate 1 (2.6%) 1 (1.9%) 0 0
• Massive 1 (2.6%) 2 (3.8%) 0 0

Local invasion 6 (15.8%) 6 (11.5%) 0.755 4 (19%) 2 (9.5%) 0.663
Invasion site 1

• Abdominal wall 4 (10.5%) 4 (7.7%) 3 (14.3%) 2 (9.5%)
• Perinephric fat 1 (2.6%) 1 (1.9%) 1 (4.8%) 0
• Abdominal wall & perinephric fat 1 (2.6%) 0 0 0
• Duodenum 0 1 (1.9%) 0 0

Perforation 1 (2.6%) 1 (1.9%) 1 0 1 (4.8%) ---
Incision utilized 0.001 0.001

• Upper midline 9 (23.7%) 0 5 (23.8%) 0
• Right subcostal 4 (10.5%) 1 (1.9%) 3 (14.3%) 0
• Transverse 25 (65.8%) 0 13 (61.9%) 0
• Port extension 0 5 (9.6%) 0 2 (9.5%)
• Pfannenstiel 0 46 (88.5%) 0 19 (90.5%)

Incision length (cm) 8 (7 – 9) 5 (4 – 6) 0.001 7 (7-8) 5 (4-5) 0.001
Anastomosis technique 0.001 0.001

• Handsewn 31 (81.6%) 0 19 (90.5%) 0
• Stapler 7 (18.4%) 52 (100%) 2 (9.5%) 21 (100%)

Stapler color
• Blue (3.5 mm) 7 (18.4%) 52 (100%) 1 2 (9.5%) 21 (100%) ---

Anastomosis suture material --- 1 --- ---
• Vicryl 27 (71.1%) 17 (81%)
• PDS 4 (10.5%) 2 (9.5%)

Anastomosis suture size --- 1 --- 0.488
• 3/0 30 (79%) 21 (100%)
• 4/0 1 (2.6%) 0

Stapler defect closure 0.26 0.679
• Vicryl 6 (15.8%) 29 (55.8%) 2 (9.5%) 15 (71.4%)
• PDS 1 (2.6%) 11 (21.2%) 0 5 (2.8%)
• V-lock 0 12 (23.1%) 0 1 (4.8%)
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groups (p=0.001). The ECA group mainly used iso-
peristaltic end to end or end to side hand sewn anasto-
mosis and to less point side to side iso-peristaltic 
anastomosis with a staple with a barbed suture, but the
ICA group predominantly used side to side iso-
peristaltic anastomosis with a staple with a barbed
suture (100%). In the ECA group, specimens were
extracted from the transverse incision 61.9% of
patients. The other incisions that were used included
upper midline incision (23.8%) and right subcostal 
incision (14.3%). In the ICA group, specimen extraction
was performed by a Pfannenstiel incision in 90.5% of
the patients and port extension in 9.5%. 

There were no significant differences in the tumor
size, site, stage, grade, perineural invasion and lympho-
vascular emboli between the ECA and ICA groups. The
colon margin length, the ileum margin length were 
not statistically significant between the two groups
(table 3). 

The short-term outcomes and postoperative 
complications are shown in table 4. After matching:
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Table 2 - Cont’d

Variables Before matching After matching
ECA ICA P value ECA ICA P value

(N = 38) (N = 52) (N =21) (N =21)
Anastomosis configuration 0.001 0.001

• End to end 20 (e52.6%) 0 10 (47.6%) 0
• End to side 4 (10.5%) 0 3 (14.3%) 0
• Side to side 14 (36.8%) 52 (100%) 8 (38.1%) 21 (100%)

Anastomosis suturing 0.001 0.001
• Interrupted 24 (63.2%) 6 (11.5%) 13 (61.9%) 0
• Continuous 14 (36.8%) 46 (88.5%) 8 (38.1%) 21 (100%)

Seromuscular layer 15 (39.5%) 16 (30.8%) 0.501 9 (42.9%) 7 (33.3%) 0.751
Covering stoma 0 0 0 0 0 ---
Operation time (hour) 3 (2 – 6.5) 4 (2 – 7) 0.059 3 (2-6.5) 4 (2-6) 0.064
Blood loss (ml) 60 (40 – 400) 70 (30 – 250) 0.831 60 (40-400) 70 (30-250) 1
Blood transfusion 1 (2.6%) 3 (5.8%) 0.635 1 (4.8%) 0 ---
Data is expressed as median, minimum, maximum, frequency and percentage. P is significant when < 0.05.

Table 3 - Pathological parameters of the study patients

Variables Before matching After matching
ECA ICA P value ECA ICA P value

(N = 38) (N = 52) (N =21) (N =21)
Pathology type 1 1

• Benign 6 (15.8%) 8 (15.4%) 1 (4.8%) 1 (4.8%)
• Malignant 32 (84.2%) 44 (84.6%) 20 (95.2%) 20 (95.2%)

Pathology variant
• Colonic adenocarcinoma 21 (55.3%) 35 (67.3%) 0.402 14 (66.7%) 13 (61.9%) 0.456
• Mucoid adenocarcinoma 8 (21.1%) 5 (9.6%) 2 (9.5%) 5 (23.8%)
• Signet ring carcinoma 1 (2.6%) 0 0 1 (4.8%)
• GIST 1 (2.6%) 0 0 0
• Bilharziasis 2 (5.3%) 0 0 1 (4.8%)
• Crohn’s disease 1 (2.6%) 0 0 0
• Suppurative inflammatory lesion 1 (2.6%) 1 (1.9%) 1 (4.8%) 0
• Mucinous cystic adenoma 1 (2.6%) 1 (1.9%) 0 0
• Low grade appendiceal mucinous neoplasm 1 (2.6%) 2 (3.8%) 2 (9.5%) 1 (4.8%)
• Mucocele of the appendix 1 (2.6%) 0 0 0
• Lymphoma 0 1 (1.9%) 1 (4.8%) 0
• Lipoma 0 1 (1.9%) 0 0
• Chronic colitis 0 1 (1.9%) 0 0
• Leiomyosarcoma 0 1 (1.9%) 1 (4.8%) 0
• Duplication cyst 0 1 (1.9%) 0 0
• Tubulo-villous adenoma 0 1 (1.9%) 0 0
• Diverticulosis 0 2 (3.8%) 0 0
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Table 3 - Cont’d

Variables Before matching After matching
ECA ICA P value ECA ICA P value

(N = 38) (N = 52) (N =21) (N =21)
Depth of invasion 0.886 0.638

• Mucosa 1 (2.6%) 2 (3.8%) 1 (4.8%) 2 (9.5%)
• Submucosa 1 (2.6%) 0 0 0
• Muscle layer 2 (5.3%) 4 (7.7%) 2 (9.5%) 1 (4.8%)
• Subserosa 25 (65.8%) 34 (65.4%) 16 (76.2%) 17 (81%)
• Serosa 2 (5.3%) 3 (5.8%) 1 (4.8%) 0
• Pericolic fat 1 (2.6%) 1 (1.9%) 0 0

Size (cm) 5 (2 – 10) 6 (2.5 – 11) 0.466 5 (2.5 - 9) 6 (3 - 9) 0.217
Dissected lymph nodes 16 (5 – 51) 20 (8 – 52) 0.37 16 (8-51) 20 (10-38) 0.199
Positive lymph nodes 0 (0 – 12) 0 (0 – 9) 0.511 0 (0-12) 0 (0-9) 0.732
Lympho-vascular invasion 16 (50%) 18 (40.9%) 0.488 9 (45%) 9 (45%) 1
Perineural invasion 7 (21.9%) 7 (15.9%) 0.559 4 (20%) 2 (10%) 0.661
Safety margin

• R0 38 (100%) 52 (100%) 1 21 (100%) 21 (100%) 1
Intestinal margin distance (cm) 9 (3 – 30) 10 (3 – 25) 0.701 9 (3-30) 8 (4-18) 0.757
Colonic margin distance (cm) 10 (2 – 35) 10 (3 – 26) 0.721 10 (2-25) 10 (4-25) 0.53
Grade 0.368 0.367

• I 1 (2.6%) 1 (1.9%) 1 (4.8%) 0
• II 20 (52.6%) 31 (59.6%) 12 (57.1%) 13 (61.9%)
• III 0 3 (5.8%) 0 1 (4.8%)

Data is expressed as median, minimum, maximum, frequency and percentage. P is significant when < 0.05.

Table 4 - Postoperative outcomes of the study patients 

Variables Before matching After matching
EC IC P value EC IC P value

(N = 38) (N = 52) (N =21) (N =21)
First motion (days) 3 (2 – 9) 3 (2 – 6) 0.009 3 (3-8) 2 (2-6) 0.045

Oral intake (days) 4 (2 – 9) 3 (2 – 7) 0.003 4 (3-9) 3 (2-6) 0.002

Post operative hospital stay (days) 6 (4 - 20) 5 (4 – 15) 0.001 6 (4-14) 5 (4-15) 0.004

Morbidity 21 (55.3%) 12 (23.1%) 0.002 11 (52.4%) 4 (19%) 0.052

Clavien-Dindo grades 0.865 0.782
• 1 12 (31.6%) 8 (15.4%) 7 (33.1%) 2 (9.5%)
• 2 4 (10.5%) 2 (3.8%) 2 (9.5%) 1 (4.8%)
• 3-b 4 (10.5%) 2 (3.8%) 1 (4.8%) 1 (4.8%)
• 5 1 (2.6%) 0 1 (4.8%) 0

Leakage 2 (5.3%) 1 (1.9%) 0.571 1 (4.8%) 1 (4.8%) 1

Leakage grade 
• III 2 (5.3%) 1 (1.9%) 0.571 1 (4.8%) 1 (4.8%) 1

Leakage management
• Surgery (Stoma) 2 (5.3%) 1 (1.9%) 0.233 1 (4.8%) 1 (4.8%) 1

Chest infection 1 (2.6%) 1 (1.9%) 1 1 (4.8%) 1 (4.8%) 1

Chest infection management
• Medical 1 (2.6%) 1 (1.9%) 1 1 (4.8%) 1 (4.8%) 1

Wound infection 8 (21.1%) 4 (7.7%) 0.114 5 (23.8%) 1 (4.8%) 0.078

Wound infection management
• Bed side management 8 (21.1%) 4 (7.7%) 0.114 5 (23.8%) 1 (4.8%) .071

Collection 3 (7.9%) 2 (3.8%) 0.646 1 (4.8%) 1 (4.8%) 1

Collection management 1 1
• Conservative 1 (2.6%) 1 (1.9%) 0 0
• Surgery 2 (5.3%) 1 (1.9%) 1 (4.8%) 1 (4.8%)

Ileus 13 (34.2%) 5 (9.6%) 0.007 10 (47.6%) 3 (14.3%) 0.043

Early mortality 1 (2.6%) 0 0.422 1 (4.8%) 0 ---

Early mortality cause
• Pulmonary embolism 1 (2.6%) 0 0.422 1 (4.8%) 0 ---

Readmission 2 (5.3%) 3 (5.8%) 1 0 1 (4.8%) ---
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Recovery of bowel functions was faster in ICA group 
(2 days vs. 3 days in the other group respectively, 
p=0.045), which allowed early oral intake in ICA group
at the 3rd POD compared to 4th POD in the other group,
p=0.002. Post operative hospital stay (LOS) was 
significantly shorter in ICA group (p=0.004).

No difference among severe complications (Clavien-
Dindo grade ≥ 3) was observed between the two groups
(4.8% vs. 4.8%, p=0.782). The major complication in
both groups was prolonged postoperative ileus, with
higher incidence observed in ECA group (47.6% vs.
14.3%, p=0.043). All patients commenced conservative
treatment. Two patients experienced intra-abdominal
infection and collection. One patient in each group 
presented with anastomotic leakage and required re-

exploration and stoma. one patient in the ICA group
presented with collection and required readmission for
conservative management. Early mortality occurred in
single case of ECA group.

The long-term outcomes are summarized in table 5.
Before matching, one incisional hernia occurred during
follow-up periods in the ECA group, whereas no 
incisional hernia occurred in the ICA group. Post 
matching, the median follow-up times were 14 months
and 23 months in the ICA group and ECA group, respec-
tively. There were 2 recurrences found in the ICA group
and 4 in the ECA group, all commenced chemotherapy.

Table 4 - Cont’d

Variables Before matching After matching
EC IC P value EC IC P value

(N = 38) (N = 52) (N =21) (N =21)
Readmission cause 0.233 ---

• Fistula 1 (2.6%) 1 (1.9%) 0 0
• IO 1 (2.6%) 0 0 0
• Collection 0 2 (3.8%) 0 1 (4.8%)

Management 0.4 ---
• Surgery 2 (5.3%) 1 (1.9%) 0 0

Lavage & refashioning & stoma 1 (2.6%) 1 (1.9%)
Internal hernia reduction & stoma 1 (2.6%) 0
Conservative 0 2 (3.8%) 0 1 (4.8%)

Data is expressed as frequency and percentage. P is significant when < 0.05.

Table 5 - Long-term outcomes of the study patients 

Variables Before matching After matching

EC IC P value EC IC P value
(N = 38) (N = 52) (N =21) (N =21)

Adjuvant chemotherapy 27 (71.1%) 38 (73.1%) 1 17 (81%) 16 (76.2%) 1

Incisional hernia 1 (2.6%) 0 --- 0 0 ---

Mortality 3 (7.9%) 4 (7.7%) 1 2 (9.5%) 1 (4.8%) 1

Recurrence 6 (15.8%) 8 (15.4%) 1 4 (19%) 2 (9.5%) 0.407

Method of diagnosis 0.278 4 (19%) 2 (9.5%) 1
• Abdominal radiology 6 (15.8%) 7 (13.5%)
• LN biopsy 0 1 (1.9%)

Recurrence site 0.552 0.223
• Peritoneum 3 (7.9%) 4 (7.7%) 2 (9.5%) 1 (4.8%)
• Liver + Peritoneum 3 (7.9%) 1 (1.9%) 2 (9.5%) 0
• Pulmonary 0 1 (1.9%) 0 1 (4.8%)
• Krukenberg tumor 0 1 (1.9%) 0 0
• Multisite 0 1 (1.9%) 0 0

Recurrence management 1 1
• Chemotherapy 6 (15.8%) 7 (13.5%) 4 (19%) 2 (9.5%)
• TAH + BSO 0 1 (1.9%) 0 0

Data is expressed as median, minimum, maximum, frequency and percentage. P is significant when < 0.05.
TAH + BSO: total abdominal hysterectomy and bilateral salpingo-oophrectomy.
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Disease Free Survival (DFS)

* Before Matching:
All study cases: 1-, 3-, 5-years DFS rates were 92.8%,

73.6%, and 66.3% respectively (fig. 2 a). The 1-, 3-, 5-
years DFS rates for ECA group were 89.5%, 70.2%,
70.2% respectively. The 1-, 3-, 5-years DFS rates for ICA
group were 95.3%, 76%, 63.3% respectively. There was
no significant difference between the two groups (Log
Rank: Chi Square = 0.003, df = 1, p = 0.955) (fig. 2 b).

* After Matching:
All study cases: 1-, 3-, 5-years disease free survival

were 91.4%, 77.7%, and 77.7% respectively (fig. 3 a).

The 1-, 3-, 5-years disease free survival for ECA group
were %, 88.9%, 74.1% and 74.1% respectively. The 1-, 3-
, 5-years disease free survival for ICA group were 94.7%,
86.1%, 86.1% respectively. There was no significant 
difference between the two groups (Log Rank: Chi
Square = 0.129, df=1, p=0.72) (fig. 3 b).

Overall Survival (OS) 

* Before Matching:
All study cases: 1-, 3-, 5-years OS rates were 100%,

87.7%, and 75% respectively (fig. 4 a). The 1-, 3-, 5-
years OS rates for ECA group were 100%, 85.7%, 71.4%
respectively. The 1-, 3-, 5-years OS rates for ICA group
were 100%, 78.9%, 78.9% respectively. There was no
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Figure 3 - (a) Recurrence free survival to all study cases after propensity score matching, 
(b) Recurrence free survival comparing ECA and ICA groups after propensity score matching.

Figure 2 - (a) Recurrence free survival to all study cases before propensity score matching. 
(b) Recurrence free survival comparing ECA and ICA groups before propensity score matching.

a b

a b
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significant difference between the two groups (Log
Rank: Chi Square = 0.347, df=1, p=0.556) (fig. 4 b).

* After Matching:
All study cases: 1-, 3-, 5-years OS rates were 100%,

92.3.7%, and 80.8% respectively (fig. 5 a). The 1-, 3-, 5-
years OS rates for ECA group were 100%, 100%, 83.3%
respectively. The 1-, 3-, 5-years OS rates for ICA group
were 100%, 80%, 80% respectively. There was no 
significant difference between the two groups (Log
Rank: Chi Square = 0.315, df=1, p=0.575) (fig. 5 b).

DISCUSSIONDISCUSSION

Bergamaschi et al. published a total laparoscopic

right colectomy with ICA for cancer colon in 2008 and
mentioned favorable short-term results (1).  This study
was carried out in Mansoura University at the
Gastrointestinal Surgical Center, with the aim of 
comparing the short-term and long-term outcomes in
patients who had right-sided colon lesions and then
underwent laparoscopic right hemicolectomy with ICA
with those who underwent the same procedure but
with ECA. 

Our results have demonstrated that the median
operative time for the ICA group was longer than in the
ECA group. This is primarily due to requiring laparo-
scopic hand-sewing skills inside the abdominal cavity.
The fact that ICA prolongs the surgical time has been
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Figure 4 - (a) Overall survival to all study cases before propensity score matching. 
(b) Overall survival comparing ECA and ICA groups before propensity score matching.

a b

Figure 5 - (a) Overall survival to all study cases after propensity score matching. 
(b) Overall survival comparing ECA and ICA groups after propensity score matching.
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previously mentioned by several studies (1,3,5,6).
ECA requires exteriorization of the ileum and colon

for performing the anastomosis; consequently, the
transverse incision is typically longer than in the ICA. In
our study, length of incision was relatively longer in ECA
group vs the ICA group (7 cm vs. 5 cm, p=0.001). When
performing an ICA, the incision was smaller and had a
better cosmetic outcome. In our center, we prefer the
Pfannenstiel incision for specimen extraction as it has
been our experience that it leads to better postopera-
tive outcomes as well as better cosmetic results. Other
authors have stated that patients with lower abdominal
incisions tend to report experiencing fewer complica-
tions and less pain (7,8). During the follow-up of the
study patients, a single case incisional hernia was 
diagnosed in of the ECA group, which agrees with the
reports of previous studies (7,9). 

In our study, ICA group showed early bowel motion
and early oral intake, which is similar to that found in
other studies (3,10,11). This is attributed to more
manipulation and dissection of the transverse colon
and small bowel to allow their easy extraction of them
through the mini-abdominal incision in case of ECA.
Also, excess mesenteric traction and hand manipulation
of the bowel in case of ECA.

After reviewing the post operative pathology, the
number of lymph nodes harvested was similar in both
groups, which is in agreement with what was reported
by other studies (3,10). In our study, there was no 
significant difference in the length of colonic and intes-
tinal margins between the ECA and ICA groups, which is
consistent with Allaix et al. findings (12) but, contrary to
Biondi et al. who stated that the margins lengths were
longer in the ICA method (4). In this study, the length 
of stay was significantly shorter in the ICA group 
compared to the ECA group (median 5 days vs. 6 days,
p=0.001). Many authors revealed the same results in
systemic reviews and meta-analyses (9,13-17).   

In our study after PSM, the ECA group showed
slightly greater overall morbidity than the ICA group
(52.4% vs 19% respectively), but it was not statistically
significant (p=0.052). Other studies showed similar
results (18,19). In our study, we did not find a statistically
significant difference in anastomotic leakage between
the two groups, which is consistent with other studies
(15,20,21).  In our study, ECA group patients had a 
significantly higher incidence of postoperative ileus
(47.6% vs. 14.3%, p=0.043). Other studies showed 
similar results (22,23). The prevalence of postoperative
wound contamination was higher in ECA group (23.8%
vs. 4.8%, p=0.078). This agrees with the reporting of
Ricci et al. (24).

In our study, the overall survival and disease-free
survival showed no statistically significant difference
between the two groups. This is in agreement with
Hanna et. al, who showed that the 5-year overall 
survival for the ICA & ECA groups showed no significant
difference (66% vs. 78%, p=0.698) and showed the same
for the disease-free survival (86% vs. 78%, p= 0.999) (10).
This was similarly reported by Anania et al. (25).

The main limitation of this study lies in its retrospec-
tive nature; however, by using PSM, the variables used
for analysis for both groups were the same. The choice
of ECA and ICA and the anastomosis technique and
configuration were dependent on the surgeon’s prefer-
ence. The difference in some variables between the
reported literature and our findings could be attributed
to the small sample size of this study and that it is a 
single center experience. To prove these findings, we
recommend larger, prospective, multi-center studies to
be carried out.

CONCLUSIONSCONCLUSIONS

Laparoscopic right hemicolectomy with ICA has 
better postoperative recovery and provides an 
assortment of incisions to choose from for specimen
extraction. The rate of recurrence, disease-free survival
and overall survival were similar between ICA and ECA
approaches. Laparoscopic right hemicolectomy with
ICA is deemed a safe operation for lesions of the right
colon.
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