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Laparoscopic right colectomy is currently considered the standard treatment for right colon cancer. After
excision of the right colon, minimally invasive options for ileocolonic anastomosis include extracorporeal
anastomosis (EA) and intracorporeal anastomosis (IA). However, the choice of anastomotic technique
remains debated. As the entire IA is performed in the abdominal cavity, it is known for its advantages of a
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faster intestinal recovery and small incision. However, IA is time-consuming and technically difficult,

limiting its widespread use. Recently, the robotic approach has increased the adoption of intracorporeal
anastomotic techniques owing to the benefits of endowrist-articulated instruments and staplers. Except for
a small incision and faster bowel recovery, the outcomes of the two anastomoses methods are inconsistent.
To date, there has been no clear conclusion regarding whether IA or EA should be used to treat right colon
cancer. This review aimed to investigate the current evidence relating to intraoperative outcomes and short-

term postoperative results between both anastomotic approaches.
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INTRODUCTION

Minimally invasive surgery (MIS) is becoming the standard care
for colorectal surgery [1,2]. MIS in colorectal cancer surgery has
led to improved postoperative pain, a shorter hospital stay, and
lower complication rates with the same oncological results than
open surgery [3,4].

Laparoscopic right colectomy is now considered the standard
treatment for right colon cancer [5]. After excision of the right
colon, minimally invasive options for ileocolonic anastomosis
include extracorporeal anastomosis (EA) and intracorporeal
anastomosis (IA). However, the choice of anastomotic technique
remains debated.

EA consists of externalization of the diseased segment through
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a mini-laparotomy and subsequent anastomosis using standard
open methods. The specimen extraction site is typically at the
midline, and the EA is technically simpler. However, the inci-
dence of incisional hernia in the midline is as high as 8% to 12%
[6,7]. In obese patients, mobilization of the transverse colon to
reach the midline extraction site may be a technical challenge,
which can lead to increased bowel manipulation, excessive trac-
tion, mesenteric tears, and bleeding. Further, this can result in
lengthening of the incision. This may contribute to a longer gas-
trointestinal recovery and postoperative ileus [7].

In contrast to EA, IA allows for less bowel manipulation and
restoration of the bowel within the abdomen. IA reduces the risk
of tension during anastomotic formation and allows easy speci-
men extraction through smaller incisions. The extraction site
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can be anywhere on the abdominal wall or through a natural
orifice, potentially reducing the risk of midline incisional hernia
[8]. However, IA is more technically challenging, as it requires
advanced laparoscopic skills and is time-consuming [9,10]. There-
fore, the decision between IA and EA is ultimately dictated by
the surgeon’s preference and expertise [10].

In Korea, many surgeons performing minimally invasive right
colectomy still use an extracorporeal approach. During the 2022
annual meeting of the Korean Society of Coloproctology, we
conducted a survey on anastomotic techniques after resection of
the right colon. It was found that 54% of the surgeons performed
EA and only 46% performed IA. Regarding the reasons for not
performing IA, 25% reported no advantages over EA, and 45%
answered that IA is a time-consuming procedure. Moreover, 36%
reported that A was time-consuming and had no added advan-
tages.

Recently, the robotic approach has increased the adoption of
IA owing to the benefits of endowrist-articulated instruments
that permit precise dissection, suturing, and stapling with seven
degrees of freedom. Robotic IA can be easily performed without
additional stress to the surgeon and without any complications
[11].

To date, there has been no clear conclusion regarding whether
IA or EA should be used to treat right colon cancer. This review
aimed to investigate the current evidence relating to intraopera-
tive outcomes and short-term postoperative results between both
anastomotic approaches.

EXTRACORPOREAL ANASTOMOSIS

Right colectomy usually starts with central vascular ligation
followed by mobilization of the bowel and lateral dissection of
the terminal ileum and colon attachments. Complete mesocolon
excision is performed according to oncological principles.

Additional mobilization of the transverse colon may be re-
quired for EA. After more comprehensive colon mobilization,
the terminal ileum and right or proximal transverse colon are
exteriorized through a midline or transverse skin incision with
a wound protector in place. Mesocolic vessel ligation and meso-
colon division are performed using extracorporeal ligation and
energy devices.

The appropriate site for bowel transection is determined
through oncological principles, visual inspection of bowel color,
and bleeding of the marginal artery. The ileocolic anastomosis is
created similarly to the standard open methods using the side-to-
side, end-to-side stapler, or isoperistaltic end-to-end hand-sewn
method.
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INTRACORPOREAL ANASTOMOSIS

After central vascular ligation and complete mesocolic excision,
further transverse colon mobilization is not required for IA.
Mesocolon division is performed intracorporeally using energy
devices. The appropriate site of bowel transection is determined
through oncological principles, visual inspection of bowel color,
and the indocyanine green perfusion test. The transverse colon
and terminal ileum are transected using a laparoscopic or robotic
stapler, and the resected specimen is placed in the abdomen until
the end of the anastomosis.

The terminal ileum and colon are aligned in a side-to-side
(iso- or antiperistaltic) fashion with a stay suture. Whether a
stay suture is implemented depends on the operator’s preference.
A laparoscopic or robotic linear stapler is applied through two
small enterotomies, and the common channel is closed with a
stapler or hand-sewn fashion. The specimen is removed with a
wound protector in place anywhere on the abdominal wall, usu-
ally through a Pfannenstiel incision or through a natural orifice,
such as transvaginal or transrectal specimen extraction.

OPERATIVE OUTCOMES

A prospective, multicenter, comparative study comparing IA and
EA for robot-assisted and laparoscopic right colectomy found
that TA was associated with significant improvements in conver-
sion rates (0% vs. 5%, p = 0.007), a shorter extraction site incision
length (4.9 cm vs. 6.2 cm, p < 0.0001), and longer operative time
(156.9 minutes vs. 118.2 minutes, p < 0.0001) than EA [12]. Table
1 shows the operative outcomes such as conversion rate, incision
length, operation time, harvested lymph node, and blood loss
in recent studies. A randomized controlled trial (RCT) compar-
ing laparoscopic TA and EA found that the operative time was
significantly longer (median, 149 minutes vs. 123 minutes; range,
95-215 minutes vs. 60-240 minutes; p < 0.001) in the IA group,
and the wound length (6.7 cm vs. 8.7 cm; range, 4-9.5 cm vs.
5-13 cm; p < 0.001) was significantly less in the IA group than
in the EA group [13]. However, in a meta-analysis, the operation
time was not significantly different between IA and EA [14,15].
Intracorporeal suturing in IA is the most challenging and time-
consuming procedure for surgeons, whereas the widespread use
of barbed sutures facilitates the procedure and results in a similar
operation time between IA and EA [15,16]. Laparoscopic IA is not
widely used because of difficulties in suturing and stapling, but
it is being implemented with robots owning to the advantages of
endowrist-articulated instruments. IA is performed more often
with the robotic approach, whereas EA is performed more often
with the laparoscopic approach [12]. Sorgato et al. [17] reported
that operative time was not statistically different between robotic
IA and laparoscopic IA (robotic group, 265.9 minutes vs. laparo-
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SSI, surgical site infection; IA, intracorporeal anastomosis; EA, extracorporeal anastomosis; NR, not reported

Time to first flatus (day). “Time to first passage of stool (day). “Organ/space SS.
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-0.53; 95% CI, -0.69 to —-0.37; p < 0.00001), and wound infection
(RR, 0.46; 95% CI, 0.23-0.91; p = 0.02). However, there were no
statistically significant differences between the two groups with
regard to postoperative ileus (RR, 0.72; 95% CI, 0.3-1.77; p = 0.48)
[15].

Zheng et al. [18] in a systematic review reported that IA is as-
sociated with a significantly earlier bowel recovery (p < 0.01), and
shorter hospitalization duration (p < 0.01) than EA. The postop-
erative ileus was similar between the IA and EA groups (p > 0.05).

MIS has been recognized for a faster postoperative bowel re-
covery than open surgery, studies have consistently demonstrat-
ed that IA is associated with a faster recovery of bowel function
than EA. The mechanism for faster recovery of bowel function
in TA is unknown, but less bowel manipulation, leading to less
traction and fewer tissue injuries to the mesentery, is believed to
be involved.

In terms of gastrointestinal recovery, previous studies have
not shown consistent results. An RCT of 140 patients comparing
laparoscopic IA and EA found that the gastrointestinal function
recovered earlier in patients with an IA (median, 2.3 days vs.
3.3 days; p = 0.003) and the incidence of ileus was lower (13% vs.
30%, p = 0.022) [13]. In contrast, Frigault et al. [19] reported that
the median time to the first flatus was longer in the IA group (p
=0.049), with a trend toward more ileus (17.2% vs. 9.0%, p = 0.07).
This is probably because the definition of ileus is different in
each study, and ileus is associated with a number of factors, and
one of the most important factors is prior abdominal surgery.

Anastomotic leaks are one of the most feared complications of
colorectal surgery, and a recent multicenter randomized clinical
trial reported an incidence of 6.25% of anastomotic leaks in lapa-
roscopic right colectomies [16]. This study showed that the leak-
age rate (4.9% vs. 7.7%, p = 0.527) was not significantly different
between IA and EA.

IA is expected to have worse outcomes in anastomotic leak
compared to EA as IA is technically difficult; however, a recent
systematic review reported that the EA group showed a worse
anastomotic leak rate [21]. Potential reasons may be compromised
vascular supply following mesenteric injuries caused by exte-
riorization of the bowel, traction, and hand-sewn anastomosis
[14,22,23]. Two recent meta-analyses reported no significant dif-
ferences in the rate of anastomotic leaks between the IA and EA
(RR, 1.34; 95% CI, 0.58-3.13; p = 0.5 and odds ratio [OR], 0.81; 95%
CI, 0.56-1.16; p = 0.25) [14,18]. This is probably because staplers
were also used mostly in the EA group. The latest evolution in
MIS is robotics, with improved dexterity and robotic staplers.
The robotic platform allows for a shorter suture time during IA
in the right colectomy. Recent studies have reported uniformly
low rates of anastomotic leakage. The overall reported rates of
anastomotic leak following robotic right colectomy are low,
ranging between 0.9% and 3.8% [24-26].
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Regarding SSI, theoretically, the intraperitoneal incision into
the bowel lumen in IA may cause fecal spillage, which can lead
to SSI. Although mechanical bowel preparation is performed,
fecal spillage can often occur due to residual feces or poor bowel
preparation. Ishizaki et al. [27] reported that the frequency of
organ/space SSI in the IA group was significantly higher than
that in the EA group (7.8% vs. 0%, p = 0.04). The risk of SSI score,
which was defined as the dose of bacterial contamination, was
significantly higher in the IA group than in the EA group (medi-
an, 9 vs. 1, p < 0.01). However, in recent meta-analyses, there is no
difference in SSI (RR, 0.53; 95% CI, 0.17-1.64; p = 0.27), or rather,
better results in the IA group (RR, 0.46; 95% CI, 0.23-0.91; p =
0.02) [14,15]. Studies have shown that the longer incision and ex-
posure time of the incision are considered risk factors for wound
infection [18].

Another outcome of interest used to compare IA and EA is
reoperation and readmission within 30 days. A recent meta-anal-
ysis reported no significant differences in the rate of reoperation
(RR, 0.72; 95% CI, 0.37-1.41; p = 0.34) and readmission (RR, 0.60;
95% CI, 0.25-1.45; p = 0.26) between the two groups [15].

With regard to incisional hernia, not only incision length but
also the location of incision may affect the development of in-
cisional hernia. The extraction site incision in the EA is usually
at the midline, whereas extraction of the specimen in IA can be
anywhere on the abdominal wall, potentially reducing the risk
of midline incisional hernia [8]. A meta-analysis showed that
patients with EA had a significantly higher odds of incisional
hernia (OR, 3.14; 95% CI, 1.85-5.33; p < 0.001) [21].

Regarding hospital stay, a faster return of gastrointestinal
recovery should lead to a shorter hospital stay, but it does not
show consistent results. A prospective, multicenter, comparative
study comparing IA and EA found that A was associated with
significantly shorter hospital stay (median, 3 days vs. 4 days; p <
0.0001) [12]. However, in a meta-analysis, the hospital stay was not
significantly different between IA and EA (MD, -0.07; 95% CI,
-0.27-0.13; p = 0.47) [15]. This is expected because the discharge
protocol differs between the previous studies.

CONCLUSIONS

IA and EA are options for MIS to maintain intestinal continuity
after right colon cancer resection. IA is associated with signifi-
cant improvements in short-term outcomes, including incision
size, variety of wound incision sites for specimen retraction, and
a quicker return of bowel function, with equivalent morbidity.
However, intracorporeal techniques are more technically chal-
lenging, as they require advanced laparoscopic skills. The robotic
approach has increased the adoption of intracorporeal anasto-
motic techniques owing to the benefits of endowrist-articulated
instruments and staplers. Robotics facilitates intracorporeal
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suturing during right colectomy, and significantly reduces the
duration of TA.

Nevertheless, additional large-scale randomized controlled
studies are needed to confirm the benefits of IA in laparoscopic
and robotic right colectomy.

NOTES
Conflict of interest

The author has no conflicts of interest to declare.

Funding/support

None.

ORCID

Seong Kyu Bacek, https://orcid.org/0000-0001-6427-8675

REFERENCES

1. Clinical Outcomes of Surgical Therapy Study Group; Nelson H,
Sargent DJ, et al. A comparison of laparoscopically assisted and open
colectomy for colon cancer. N Engl ] Med 2004;350:2050-2059.

2. Guillou PJ, Quirke P, Thorpe H, et al. Short-term endpoints of
conventional versus laparoscopic-assisted surgery in patients with
colorectal cancer (MRC CLASICC trial): multicentre, randomised
controlled trial. Lancet 2005;365:1718-1726.

3. Hazebroek EJ; Color Study Group. COLOR: a randomized clinical
trial comparing laparoscopic and open resection for colon cancer.
Surg Endosc 2002;16:949-953.

4. Jayne DG, Guillou PJ, Thorpe H, et al. Randomized trial of laparo-
scopic-assisted resection of colorectal carcinoma: 3-year results of the
UK MRC CLASICC Trial Group. ] Clin Oncol 2007;25:3061-3068.

5. Athanasiou CD, Markides GA, Kotb A, Jia X, Gonsalves S, Miskovic
D. Open compared with laparoscopic complete mesocolic excision
with central lymphadenectomy for colon cancer: a systematic review
and meta-analysis. Colorectal Dis 2016;18:0224-0235.

6. Samia H, Lawrence J, Nobel T, Stein S, Champagne BJ, Delaney CP.
Extraction site location and incisional hernias after laparoscopic
colorectal surgery: should we be avoiding the midline? Am J Surg
2013;205:264-268.

7. Morpurgo E, Contardo T, Molaro R, Zerbinati A, Orsini C,
D’Annibale A. Robotic-assisted intracorporeal anastomosis versus
extracorporeal anastomosis in laparoscopic right hemicolectomy
for cancer: a case control study. ] Laparoendosc Adv Surg Tech A
2013;23:414-417.

8. Stein SA, Bergamaschi R. Extracorporeal versus intracorporeal ileo-
colic anastomosis. Tech Coloproctol 2013;17 Suppl 1:535-S39.

WWW.e-jmis.org


https://orcid.org/0000-0001-6427-8675

96

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

Allaix ME, Degiuli M, Bonino MA, et al. Intracorporeal or extracor-
poreal ileocolic anastomosis after laparoscopic right colectomy: a
double-blinded randomized controlled trial. Ann Surg 2019;270:762-
767.

Jamali FR, Soweid AM, Dimassi H, Bailey C, Leroy ], Marescaux J.
Evaluating the degree of difficulty of laparoscopic colorectal surgery.
Arch Surg 2008;143:762-768.

Baek SK, Carmichael JC, Pigazzi A. Robotic surgery: colon and rec-
tum. Cancer ] 2013;19:140-146.

Cleary RK, Silviera M, Reidy TJ, et al. Intracorporeal and extracor-
poreal anastomosis for robotic-assisted and laparoscopic right colec-
tomy: short-term outcomes of a multi-center prospective trial. Surg
Endosc 2022;36:4349-4358.

Bollo J, Turrado V, Rabal A, et al. Randomized clinical trial of intra-
corporeal versus extracorporeal anastomosis in laparoscopic right
colectomy (IEA trial). Br J Surg 2020;107:364-372.

Creavin B, Balasubramanian I, Common M, et al. Intracorporeal vs
extracorporeal anastomosis following neoplastic right hemicolectomy
resection: a systematic review and meta-analysis of randomized con-
trol trials. Int ] Colorectal Dis 2021;36:645-656.

Zhang H, Sun N, Fu Y, Zhao C. Intracorporeal versus extracorporeal
anastomosis in laparoscopic right colectomy: updated meta-analysis
of randomized controlled trials. BJS Open 2021;5:zrab133.
Ferrer-Marquez M, Rubio-Gil F, Torres-Fernandez R, et al. Intra-
corporeal versus extracorporeal anastomosis in patients undergoing
laparoscopic right hemicolectomy: a multicenter randomized clini-
cal trial (the IVEA-study). Surg Laparosc Endosc Percutan Tech
2021;31:408-413.

Sorgato N, Mammano E, Contardo T, Vittadello F, Sarzo G, Mor-
purgo E. Right colectomy with intracorporeal anastomosis for cancer:
a prospective comparison between robotics and laparoscopy. ] Robot
Surg 2022;16:655-663.

Zheng JC, Zhao S, Chen W, Tang Y, Wang YY, Wu JX. Comparison
of intracorporeal and extracorporeal anastomosis and resection in

right colectomy: a systematic review and meta-analysis. Langenbecks

Joumal of Minimally Invasive Surgery Vol. 25. No. 3, 2022

19.

20.

21

22.

23.

24.

25.

26.

27.

Seong Kyu Baek

Arch Surg 2021;406:1789-1801.

Frigault ], Avoine S, Drolet S, et al. Intracorporeal versus extracorpo-
real anastomosis in laparoscopic right hemicolectomy: a retrospective
cohort study of anastomotic complications. Ann Coloproctol 2022
Mar 29 [Epub]. https://doi.org/10.3393/ac.2021.00983.0140.
Jian-Cheng T, Shu-Sheng W, Bo Z, Jian F, Liang Z. Total laparoscopic
right hemicolectomy with 3-step stapled intracorporeal isoperistaltic
ileocolic anastomosis for colon cancer: an evaluation of short-term
outcomes. Medicine (Baltimore) 2016;95:¢5538.

Emile SH, Elfeki H, Shalaby M, et al. Intracorporeal versus extra-
corporeal anastomosis in minimally invasive right colectomy: an
updated systematic review and meta-analysis. Tech Coloproctol
2019;23:1023-1035.

Blumberg D. Laparoscopic colectomy performed using a completely
intracorporeal technique is associated with similar outcome in obese
and thin patients. Surg Laparosc Endosc Percutan Tech 2009;19:57-
61.

Choy PY, Bissett IP, Docherty JG, Parry BR, Merrie A, Fitzgerald A.
Stapled versus handsewn methods for ileocolic anastomoses. Co-
chrane Database Syst Rev 20115(9):CD004320.

Guadagni S, Palmeri M, Bianchini M, et al. Ileo-colic intra-corporeal
anastomosis during robotic right colectomy: a systematic literature
review and meta-analysis of different techniques. Int ] Colorectal Dis
2021;36:1097-1110.

Johnson CS, Kassir A, Marx DS, Soliman MK. Performance of da
Vinci Stapler during robotic-assisted right colectomy with intracor-
poreal anastomosis. ] Robot Surg 2019;13:115-119.

Harji D, Rouanet P, Cotte E, et al. A multicentre, prospective cohort
study of handsewn versus stapled intracorporeal anastomosis for ro-
botic hemicolectomy. Colorectal Dis 2022;24:862-867.

Ishizaki T, Katsumata K, Enomoto M, et al. Comparison of intra-
abdominal infection risk between intracorporeal and extracorporeal
anastomosis in laparoscopic right hemicolectomy for colon cancer: a

single-center retrospective study. Am Surg 2021;87:341-346.



