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Abstract
Background Laparoscopic right colectomy with intracor-

poreal anastomosis is a procedure of increasing popularity.

This study aims to compare short- and long-termoutcomes of
intracorporeal and extracorporeal anastomoses.

Methods This is a comparative study of two anastomosis

techniques for laparoscopic right hemicolectomy. A total of
191 consecutive patients, operated for neoplasm of the

right colon, were identified. The intracorporeal group

included 91 patients and the extracorporeal group 100
patients.

Results Patient demographics and disease-related char-

acteristics were similar. Mean operative time was longer in
the intracorporeal group (155 vs. 142 min; P = 0.006).

Intracorporeal anastomosis was associated with less overall

postoperative complications (18.7 vs. 35 %, P = 0.011)
and decreased rate of surgical site infections (4.4 vs. 14 %,

P = 0.023). The need for postoperative intervention (Cla-

vien–Dindo 3) was higher in the extracorporeal group (7
vs. 0 %; P = 0.015). There was no statistically significant

difference in the incidence of postoperative leak, ileus and

bleeding. Mean length of stay was significantly shorter in
the intracorporeal group (5.9 ± 2.1 vs. 6.9 ± 3.0;

P = 0.04). Moreover, more patients with intracorporeal

anastomosis had a length of stay shorter than 4 days (28.6
vs. 14.1 %, P = 0.015). Extraction incision was perium-

bilical in 99 % of the patients in the extracorporeal group.

In the intracorporeal group extraction, incision was trans-
verse suprapubic (Pfannenstiel) in 85.7 %, transvaginal in

9.9 % and periumbilical in 3.3 % of the patients. The

incidence rate of incisional hernia was lower in the intra-
corporeal group (2.2 vs. 17.0 %, P = 0.001).

Conclusions Laparoscopic right hemicolectomy with

intracorporeal anastomosis is associated with improved
short- and long-term outcomes. The rates of postoperative

complications requiring intervention and incisional hernias

are decreased.

Keywords Intracorporeal anastomosis ! Laparoscopic
right colectomy ! Incisional hernia

Advantages of laparoscopic colon resections for colon
cancer have been proven by multiple trials. Laparoscopic

colon resections are superior to open in terms of early
recovery and short-term complications [1] and comparable

to the open approach in terms of oncologic outcomes [2].

Nevertheless, results are conflicting with respect to the
development of long-term complications as incisional

hernia [3, 4].

For the conduct of laparoscopic right colectomy, various
methods were described: laparoscopic facilitated, laparo-

scopic assisted, hand assisted and total laparoscopic. In the

first three techniques, an ileo-colonic anastomosis is carried
out by exteriorizing the bowel through a limited laparo-

tomy. This has been referred to in the literature as

Ron Shapiro and Uri Keler have contributed equally to the
preparation of the manuscript and both should be considered first
author.

& Ron Shapiro
ron.shapiro@sheba.health.gov.il

1 Department of Surgery C, Chaim Sheba Medical Center, Tel-
Hashomer, Affiliated with Sackler Faculty of Medicine, Tel-
Aviv University, 52621 Tel Aviv, Israel

2 Department of Surgery B, Carmel Medical Center, Affiliated
with Rappaport Faculty of Medicine, Technion-Israel
Institute of Technology, Haifa, Israel

123

Surg Endosc (2016) 30:3823–3829

DOI 10.1007/s00464-015-4684-x

and Other Interventional Techniques 

http://crossmark.crossref.org/dialog/?doi=10.1007/s00464-015-4684-x&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00464-015-4684-x&amp;domain=pdf


extracorporeal anastomosis (ECA). In the total laparo-

scopic technique, an intracorporeal ileo-colonic anasto-
mosis (ICA) is performed.

Laparoscopic right hemicolectomy with ICA may be a

technically demanding procedure [5]. Advanced laparo-
scopic skills, including suturing and knot tying, are

required, operative time is prolonged [6], and benefits with

regard to hernia rate have not been demonstrated. There-
fore, most surgeons favor laparoscopic-assisted techniques

with ECA [4]. Nevertheless, in recent years, right colec-

tomy with ICA regained interest. Several studies were
published, concluding that right colectomy with ICA is a

safe and oncological adequate procedure with benefits in

short-term outcomes. ICA may lead to faster intestinal
recovery, decreased length of stay and decreased morbidity

mainly due to the reduced bowel manipulation and reduced

traction of the mesentery. [7–9]. However, data regarding
the possible benefits of ICA compared with ECA in respect

to the development of long-term complications are scarce.

This study evaluated the long-term incidence of incisional
hernia and small bowel obstruction (SBO) in a consecutive

large series of patients undergoing laparoscopic right

hemicolectomy with ICA or ECA. Perioperative recovery
and short-term (30 days) complications were also

compared.

Materials and methods

Study design

This is a comparative study of two anastomosis techniques
for laparoscopic right hemicolectomy, namely ICA and

ECA. Patients were identified from a prospectively main-
tained laparoscopic colorectal surgery database of two

university-affiliated medical centers in Israel. All consec-

utive patients, operated for neoplasm of the right colon,
from August 2006 to December 2014 were included.

Patients were divided into two groups according to the

anastomosis technique performed. A total of 191 patients
were included in the study. The ICA group included 91

patients and the ECA group 100 patients. Institutional

review board approval was obtained before review of any
patient material.

Data collection

Data on patients’ demographics, disease-related charac-

teristics, operative characteristics, short-term outcomes and
complications were prospectively recorded. Data on long-

term outcomes were retrospectively reviewed.

Patient demographics and disease-related characteristics
included age, sex, body mass index (BMI), ASA score,

comorbidities, surgical indication and history of previous

abdominal surgery. Comorbidities were defined as any of
the following: cardiovascular disease, diabetes mellitus

(DM), respiratory disease including smoking status, renal

disease, anticoagulant therapy and steroid therapy.
Operative characteristics included type of operation

performed, operative time, estimated blood loss (EBL),

blood transfusion, number of harvested lymph nodes, per-
formance of concomitant surgery, conversion from

laparoscopy to open and specimen extraction site. Extrac-
tion site was further characterized as vertical or transverse.

Conversion was defined as extension of an incision wider

than 10 cm.
Short-term (30 days) outcomes included postoperative

complications, postoperative interventions, reoperations,

readmissions and length of stay (LOS). Recorded complica-
tions were abscess, leak, ileus, bleeding (peritoneal or

intestinal), surgical site infection (SSI), evisceration, car-

diopulmonary complications, renal complications and mor-
tality. Ileus was defined as delayed flatus and oral feeding

beyond 5 days or reinsertion of a nasogastric tube for longer

than 1 day. Anastomotic leak was defined as contrast
extravasation on imaging, extravasation of bowel content or

gas through a drain or surgical wound, or by findings on

reoperation suggestive of a leak. Postoperative complications
were recorded for 30 days after surgery and graded according

to the Clavien–Dindo classification [10]. Severe complica-

tions were defined as Clavien–Dindo grade 3 and above.
Long-term outcomes included data on the occurrence of

incisional hernia and small bowel obstruction. Data were

collected from surgical and oncologic outpatient clinic
records. An integrated hospital-community online medical

information system was reviewed for completion of miss-

ing data. All abdominal computed tomography (CT) scans,
performed during follow-up, were reviewed for the diag-

nosis of incisional hernia. A hernia was diagnosed if it had

been described on physical examination (performed by the
patient’s own general practitioner, oncologist or surgeon),

or if described on an abdominal CT report. Length of

follow-up was calculated from patients’ electronic charts
and was defined as time from surgery to last recorded

outpatient clinic visit.

Surgical technique

All procedures were performed by two senior surgeons
(one in each institution). Both surgeons experienced in

laparoscopic colorectal surgery and familiar with both

anastomosis techniques. ECA or ICA was performed
according to the clinical advice of each surgeon.

Throughout the study period, both surgeons continued to

perform both anastomosis types although there is a trend
toward ICA in the later phase of the study.
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The initial steps of both procedures were similar.

Pneumoperitoneum was established through a 10-mm
subumbilical port. Two to three additional 5- to 12-mm

ports were placed in the left abdomen and suprapubic

region. Right colon resection was carried out through a
medial to lateral approach starting with ligation of the

blood vessels at their origin followed by mobilization of

the bowel and lateral dissection of the terminal ileum and
colon attachments.

In the ECA group, a vertical or transverse periumbilical
incision was made and the mobilized bowel was extracted

through a commercial dual-ring wound protector (medium

size Alexis Wound Protector (Applied Medical, Rancho
Santa Margarita, California, USA)). Transection of bowel

edges and the anastomosis were performed extracorpore-

ally. The type of anastomosis performed was at the surgeon
discretion.

In the ICA group, transection of the bowel edges and

anastomosis were performed intracorporeally. An intra-
corporeal stapled side-to-side, functional end-to-end anas-

tomosis was created using an endoscopic GIA 60-mm

stapler. The entero-colotomy was closed using a running
3-0 Vicryl suture or a combination of stay sutures and an

additional endoscopic linear stapler. After completion of

the anastomosis, specimen was extracted, preferably
through a small transverse suprapubic (Pfannenstiel) inci-

sion. For transvaginal extraction, an atraumatic grasper was

used to suspend the uterus to allow visualization of the
posterior vagina. A 15-mm endo-bag (Endo Catch II-Auto

Suture) was inserted through the vagina against the pos-

terior wall of the vagina. A laparoscopic cautery device
was used to make a 3-cm colpotomy, and the specimen was

extracted using the retrieval bag. The colpotomy was

closed transvaginally, under laparoscopic visualization,
with 2 or 3 figure-of-eight 2-0 Vicryl sutures.

Perioperative care was identical for both groups. Bowel

preparation was not used, and antibiotic prophylaxis was
discontinued within the first 24 h. There was no specific

protocol for spillage. Nevertheless, a gauze was placed

nearby the anastomosis during its construction, and the
anastomotic area was irrigated if necessary. Drains were

not used routinely, and the nasogastric tube was removed

with extubation.
Postoperative medical and nursing care was standard-

ized. All patients were mobilized very early. Criteria for

discharge included pain control, absence of nausea and
tolerance of a soft diet without restrictions and passage of

gas and stool.

Data analysis

Data analysis was performed using the IBM SPSS statis-
tical package version 22.0 (SPSS Inc., Chicago, IL, USA).

Comparisons of continues parameters were performed by

Student’s t test or Mann–Whitney test, according to data
distribution. The Chi-square test or Fisher’s exact test for

small sample was used to compare categorical variables.

All P values are two-sided, and statistical significance is
defined as P B 0.05.

Results

Patient demographics and disease-related
characteristics (Table 1)

Both groups were similar in terms of age, sex, BMI, ASA

score, comorbidities, surgical indication, previous abdom-

inal surgery and existence of other active malignancies.
There were more patients with severe obesity (BMI 35-40)

in the ICA group although not statistically significant.

Operative characteristics (Table 2)

The extent of the operation performed was similar in the
ICA and ECA groups. Laparoscopic extended right hemi-

colectomy was performed in 4.4 % of patients in the ICA

group and 9 % of patients in the ECA group (P = 0.207).
Mean operative time was longer in the ICA group com-

pared to the ECA group (155 vs. 142 min, respectively;

P = 0.006). There was no significant difference between
the groups in the estimated blood loss (EBL), blood

transfusions, number of harvested lymph nodes, concomi-

tant surgery rate and conversion rate. Of the planned ICA
procedures, one was converted to open due to technical

difficulty with creation of the anastomosis. Of the planned

ECA procedures, one was converted to open due to
bleeding from the mesentery. Another planned ECA was

replaced with an ICA due to difficulty with exteriorization

of the colon and was included in the ICA group. Specimen
extraction incisions were transverse suprapubic in 85.7 %

of the ICA procedures and periumbilical in 99 % of the

ECA procedures (34 % vertical and 65 % transverse).

Short-term outcomes and complications (Table 3)

ICA was associated with less overall postoperative com-

plications compared to ECA (18.7 vs. 35 %, respectively,

P = 0.011). When considering specific complications, the
only statistical significant difference was noted in the

occurrence of SSI (ICA 4.4 % vs. ECA 14 %, P = 0.023).

There was no difference between the groups in the occur-
rence of other postoperative complications. There was a

trend toward higher rates of anastomotic leak in the ECA

group compared to the ICA group, however, not statisti-
cally significant (3 vs. 0 %, respectively; P = 0.248).
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Nonetheless, the rate of severe complications was higher
in the ECA group (8 vs. 1.1 % in the ICA, P = 0.037).

The need for postoperative intervention (Clavien–Dindo

score of 3) was significantly higher in the ECA group
compared with the ICA group (7 vs. 0 %, respectively;

P = 0.015).

Table 1 Patient demographics
and disease-related
characteristics

ICA ECA P value
n = 91 n = 100

Age (years) 72 (45-90) 72 (49-90) 0.741

Sex 0.387

Male 38 48

Female 53 52

BMI (kg/m2)

Mean 27.8 ± 4.6 26.9 ± 4.3 0.269

BMI 35–40 6 (6.6 %) 2 (2 %) 0.154

ASA score 0.981

I 1 (1.1 %) 1 (1 %)

II 40 (44.0 %) 46 (46 %)

III 47 (51.6 %) 50 (50 %)

IV 3 (3.3 %) 3 (3 %)

Comorbidities

Any 49 (53.8 %) 54 (54.0 %) 0.983

Cardiovascular 33 (36.3 %) 29 (29 %) 0.284

Diabetes 27 (29.7) 28 (28 %) 0.799

Respiratory 2 (2.2 %) 5 (5 %) 0.448

Renal 2 (2.2 %) 3 (3 %) 1

Anticoagulant therapy 7 (7.7 %) 6 (6 %) 0.643

Steroid therapy 0 (0 %) 2 (2 %) 0.498

Indication 0.280

Colon polyp/cancer in a polyp 21 (23.1 %) 30 (30 %)

Colon cancer 70 (76.9 %) 70 (70 %)

Previous abdominal surgery 15 (16.5 %) 13 (13 %) 0.497

BMI body mass index, ASA American Society of Anesthesiologists

Table 2 Operative
characteristics

ICA ECA P value
n = 91 n = 100

Operation performed 0.207

Laparoscopic right hemicolectomy 87 (95.6 %) 91 (91.0 %)

Laparoscopic extended right hemicolectomy 4 (4.4 %) 9 (9.0 %)

Operative time (minutes) 155 ± 37 142 ± 35 0.006

Estimated blood loss[200 ml 1 (1.1 %) 2 (2.0 %) 1

Blood transfusions 3 (3.3 %) 3 (3.0 %) 1

Harvested lymph nodes 17 (10-37) 15 (8-56) 0.722

Concomitant surgery 12 (13.2 %) 6 (6.0 %) 0.09

Conversion to open 1 (1.1 %) 1 (1.0 %) 1

Extraction site 0.000

Periumbilical vertical 2 (2.2 %) 34 (34.0 %)

Transverse periumbilical 1 (1.1 %) 65 (65.0 %)

Transverse suprapubic 78 (85.7 %) 0 (0.0 %)

Transvaginal 9 (9.9 %) 0 (0.0 %)

Laparotomy 1 (1.1 %) 1 (1.0 %)
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Mean length of stay was significantly shorter in the ICA

group compared with the ECA group (5.9 ± 2.1 vs.

6.9 ± 3.0, respectively; P = 0.04). Moreover, the propor-
tion of patients with length of stay of 4 days or less was

significantly higher in the ICA group (28.6 % vs. ECA

14.1 %, P = 0.015). The 30-day readmission rate showed
a trend in favor of the ICA approach, however, not statis-

tically significant (ICA 4.4 % vs. ECA 9 %; P = 0.207).

Long-term complications (Table 4)

Median follow-up time was 33.7 months (range
0.1–97.5 months) for the ECA group and 25.8 months

(range 7.5–60.8 months) for the ICA group (p\ 0.001).

The incidence rate of incisional hernia was lower in the
ICA group compared to the ECA group (2.2 vs. 17.0 %,

respectively, P = 0.001). The rate of SBO was also lower

in the ICA group; however, this was not statistically sig-
nificant (0 vs. 2 %; P = 0.498).

Table 5 depicts the hernia occurrence in accordance

with the type of incision used for the specimen extraction.

Discussion

The feasibility and safety of laparoscopic colon resections

have been proven by multiple trials with high level of

evidence including the COST [11], CLASICC [12] and
COLOR [13] studies. The advantages of laparoscopic

colectomies over the conventional open approach include:

decreased intraoperative blood loss, reduced intensity of
postoperative pain, shorter postoperative ileus, decreased

total morbidity and enhanced recovery [14]. However, no

significant differences in the occurrence of incisional her-
nia, reoperations for incisional hernia or reoperations for

adhesions were found between laparoscopically assisted

and open surgery [2].
The risk of incisional hernia following laparoscopic

colorectal surgery varies according to extraction site [15].

Several studies addressed this issue, with no obvious con-
clusion on incisional hernia incidence and advantages of

laparoscopic colorectal surgery over open surgery [16].

Data suggest that the Pfannenstiel incision is superior to
other incisions in terms of hernia rate [17]. In the LAFA

study, evaluating long-term outcomes of laparoscopic

Table 3 Short-term outcomes
and complications

ICA ECA P value
n = 91 n = 100

Overall complications (patients) 17 (18.7 %) 35 (35.0 %) 0.011

Abscess 1 (1.1 %) 1 (1.0 %) 1.000

Anastomotic leakage 0 (0.0 %) 3 (3.0 %) 0.248

Ileus 6 (6.6 %) 10 (10.0 %) 0.396

SSI 4 (4.4 %) 14 (14.0 %) 0.023

Evisceration 0 (0.0 %) 1 (1.0) % 1.000

Cardiopulmonary 1 (1.1 %) 3 (3.0 %) 0.623

Renal 3 (3.3 %) 1 (1.0 %) 0.349

Bleeding, peritoneal 2 (2.2 %) 4 (4.0 %) 0.685

Bleeding, intestinal 1 (1.1 %) 0 (0.0 %) 0.476

Mortality 0 (0.0 %) 1 (1.0 %) 1.000

Postoperative intervention 0 (0.0 %) 7 (7.0 %) 0.015

Drainage of intra-abdominal collection 0 (0.0 %) 2 (2.0 %) 0.498

Reoperation 0 (0.0 %) 5 (5.0 %) 0.061

Clavien–Dindo class

1–2 16 (17.6 %) 27 (27 %) 0.122

3 0 (0.0 %) 7 (7.0 %) 0.015

4–5 1 (1.1 %) 1 (1.0 %) 1.000

Length of stay (days)

Mean 5.9 ± 2.1 6.9 ± 3.0 0.040

B4 Days 26 (28.6 %) 14 (14.1 %) 0.015

Readmission within 30 days 4 (4.4 %) 9 (9.0 %) 0.207

Table 4 Long-term complications

ICA ECA
n = 91 n = 100 P value

Incisional hernia 2 (2.2 %) 17 (17.0 %) 0.001

Small bowel obstruction 0 (0 %) 2 (2 %) 0.498
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colon resection for cancer, none of the patients that
underwent a procedure with an extraction via a Pfannen-

stiel incision developed an incisional hernia [18]. However,

this study did not describe the type of laparoscopic pro-
cedure performed and the incision type per surgical pro-

cedure. DeSouza et al. [17] analyzed the ideal extraction

site for laparoscopic colorectal surgery, and they found that
a Pfannenstiel incision was associated with the lowest rate

of incisional hernia; therefore, it was recommended as the

incision of choice in minimally invasive colorectal resec-
tions wherever applicable. Nevertheless, in their study, the

Pfannenstiel incision was used mainly for anterior resec-

tion, while right colectomies were mainly performed uti-
lizing a mini midline laparotomy incision.

ICA allows for flexibility of extraction site not available

with ECA, mainly due to the anatomical characteristics of
the transverse meso-colon that is centrally located and

relatively short. Therefore, in order to extract the colon for

the performance of an extracorporeal anastomosis, it is
necessary to perform the extraction incision in the vicinity,

usually at the mid/upper abdomen. Total laparoscopic right

hemicolectomy using ICA enables the advantage of using
any abdominal location for the specimen extraction.

In this study, right hemicolectomy with ICA resulted in

a significantly lower rate of incisional hernia. This is
explained by the fact that the vast majority of ICA speci-

men extractions were performed through a Pfannenstiel

incision. In the ICA group, incisional hernia occurred in
two patients (2.2 %), in range with the reported rate in the

literature [19]. It is worth to mention that one hernia

occurred in a procedure converted to open, thus in a mid-
line laparotomy incision. The second hernia case occurred

in a planned ECA that was changed to an ICA after a

periumbilical incision has already been made. A
transvaginal extraction offers the advantage of a scarless

procedure. However, since the Pfannenstiel incision is

associated with minimal morbidity, the transvaginal
advantages are mainly cosmetic. Nevertheless, transvaginal

extraction is a valid option when a combined colon and

gynecologic procedures are performed.
Additional advantages of the totally laparoscopic

approach with ICA over the laparoscopic-assisted tech-

niques with ECA include: (a) Mobilization of the bowel is
performed under vision; (b) there is no traction on the

mesentery. Therefore, the risk of mesenteric tears and
bleeding and the risk of tissue torsion are decreased. These

advantages could be translated to enhanced recovery,

decreased complications rate, less adhesion formation and
improved long-term results. This study reaffirmed the

superiority of the total laparoscopic procedure over the

laparoscopic assisted in terms of superior short-term out-
comes and less short-term complications. Of those, the

decreased SSI rate in the ICA group compared with the

ECA group showed statistical significance (4.4 vs. 14 %,
respectively; P = 0.023). Noteworthy are the risk of severe

complications and the need for postoperative intervention.

Both were significantly lower in the ICA group compared
with the ECA group. LOS was one day shorter in the ICA

group compared with the ECA group, so was the rate of

rapid recoveries (LOS B 4 days). The risk of long-term
complications as SBO, although not statistically signifi-

cant, was lower in the ICA group.

Some limitations of this study have to be addressed. The
major limitation lies in the study design being evaluation of

prospective maintained database and thus lacks patients’

randomization. Nevertheless, analysis of patients’ charac-
teristics did not show any significant differences between

the groups. Worth mentioning is the patients’ BMI, some

studies suggest that ICA is favorable in obese patients due
to difficulty in extraction of bowel through a thick

abdominal wall for ECA. One might suspect patient

selection bias in favor of ICA in obese patients; however,
as stated before, the BMI did not differ between groups.

Another limitation lies within the study’s follow-up time.

Follow-up was longer for the ECA group, and this may
partially explain the lower rates of incisional hernia in the

ICA group. However, starting 2010 to the end of the study,

both anastomosis techniques were performed. Therefore,
patients with a shorter duration of follow-up are inter-

twined within both groups. Moreover, it has been previ-

ously published that 75 % of incisional hernias develop
within 2 years from surgery, 54 % within the first year and

about one-third within the first 6 months after surgery [20].

All patients in our study (excluding one, early mortality)
were followed for a minimum of 6 months, and median

follow-up was longer than 2 years for both groups. Since

the median follow-up period was longer than two years, we
assume that most hernias were already detected in the ICA

Table 5 Incisional hernias
ICA ECA Total Number of hernias Hernia rate (%)

Periumbilical horizontal 1 65 66 13 19.70

Periumbilical vertical 2 34 36 4 11.10

Transverse suprapubic 78 0 78 0 0.00

Transvaginal 9 0 9 0 0.00

Laparotomy 1 1 2 2 100
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group. Albeit the suboptimal follow-up length, we believe

that the low percentage of hernia in the Pfannenstiel group
(2.2 %), which is consistent with the data in the literature,

represents the actual hernia rate in this group and that the

incidence of hernia in the Pfannenstiel group is signifi-
cantly lower than that of the periumbilical group.

In conclusion, laparoscopic right colectomy with ICA

could be safely accomplished with only minimal additional
operative time. ICA offers advantages in the short- and

long-term outcomes compared to ECA. ICA is associated
with enhanced recovery, decreased SSI and decreased

severe complications rate. ICA enables extraction site

flexibility and therefore decreases the risk of incisional
hernia formation. Tailoring selection of anastomosis tech-

nique to specific patients’ characteristics should be the next

step in order to prove superiority of one anastomosis
technique over the other. Randomized control trial com-

paring between the two approaches could better address the

topic.
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Påhlman L, Cuesta MA, Msika S, Morino M, Lacy A, Bonjer HJ
(2009) Survival after laparoscopic surgery versus open surgery
for colon cancer: long-term outcome of a randomised clinical
trial. Lancet Oncol 10(1):44–52

14. Schwenk W, Haase O, Neudecker J, Müller JM (2005) Short term
benefits for laparoscopic colorectal resection. Cochrane Database
Syst Rev 20(3):CD003145

15. Singh R, Omiccioli A, Hegge S, McKinley C (2008) Does the
extraction-site location in laparoscopic colorectal surgery have an
impact on incisional hernia rates? Surg Endosc 22(12):2596–
2600

16. Llaguna OH, Avgerinos DV, Lugo JZ, Matatov T, Abbadessa B,
Martz JE, Leitman IM (2010) Incidence and risk factors for the
development of incisional hernia following elective laparoscopic
versus open colon resections. Am J Surg 200(2):265–269

17. DeSouza A, Domajnko B, Park J, Marecik S, Prasad L, Abcarian
H (2011) Incisional hernia, midline versus low transverse inci-
sion: what is the ideal incision for specimen extraction and hand-
assisted laparoscopy? Surg Endosc 25(4):1031–1036

18. Bartels SA, Vlug MS, Hollmann MW, Dijkgraaf MG, Ubbink
DT, Cense HA, van Wagensveld BA, Engel AF, Gerhards MF,
Bemelman WA, Collaborative LAFA Study Group (2014) Small
bowel obstruction, incisional hernia and survival after laparo-
scopic and open colonic resection (LAFA study). Br J Surg
101(9):1153–1159

19. Kisielinski K, Conze J, Murken AH, Lenzen NN, Klinge U,
Schumpelick V (2004) The Pfannenstiel or so called ‘‘bikini cut’’:
still effective more than 100 years after first description. Hernia
8(3):177–181

20. Hoer J, Lawong G, Klinge U, Schumpelick V (2002) Factors
influencing the development of incisional hernia. A retrospective
study of 2983 laparotomy patients over a period of 10 years.
Chirurg 73:474–480

Surg Endosc (2016) 30:3823–3829 3829

123


	Laparoscopic right hemicolectomy with intracorporeal anastomosis: short- and long-term benefits in comparison with extracorporeal anastomosis
	Abstract
	Background
	Methods
	Results
	Conclusions

	Materials and methods
	Study design
	Data collection
	Surgical technique
	Data analysis

	Results
	Patient demographics and disease-related characteristics (Table 1)
	Operative characteristics (Table 2)
	Short-term outcomes and complications (Table 3)
	Long-term complications (Table 4)

	Discussion
	References


