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Purpose: Increasing evidence has shown an association of surgical technique, particularly anastomotic configuration,
with postoperative recurrence of CD. This pilot study aimed to evaluate short-term outcomes of isoperistaltic side-to-side
anastomosis (ISSA] employed on Crohn disease (CD) patients.

Methods: Data were retrieved from a prospectively maintained database. Postoperatively, all patients were followed up
with close endoscopic (ileocolonoscopy) surveillance.

Results: From January 2017 to May 2021, 30 patients diagnosed with CD who underwent ISSA were compared with
45 CD patients who underwent antiperistaltic side-to-side anastomosis (ASSA). The 2 groups were comparable in
baseline demographics and clinical characteristics. No significant differences were observed between groups regarding
postoperative safety issues, including anastomotic leak, abdominal/pelvic abscess, length of hospital stay, readmission
rate within 30 days, etc. At postoperative 24th month, reduced endoscopic recurrence was observed in the ISSA group
compared with that in the ASSA group (18 of 24, 75.0%, vs. 36 of 38, 94.7%; P = 0.024). Regarding surgical recurrence, there
was 0% in the ISSA group vs. 4.4% (2 of 45) in the ASSA group (P = 0.510).

Conclusion: In this study, we aimed to explore the influence of ISSA on postoperative recurrence in CD patients, and the
preliminary results show that ISSA was technically safe and feasible, and appears to be effective in reducing postoperative
recurrence in CD patients. However, our conclusion was underpowered due to small sample size and inadequate follow-
up. We proposed ISSA be considered as another alternative option in the toolbox of inflammatory bowel disease surgeons
when performing anastomosis on CD patients.

[Ann Surg Treat Res 2022;103(1):53-61]
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INTRODUCTION

Despite advances in medical treatment in recent decades,
surgery remains unavoidable in certain aspects of Crohn
disease (CD) patients [1]. Recently, more and more studies have
revealed that postoperative recurrence is associated with details
of surgical techniques. Particularly, given the fact that most

recurrences appeared in the perianastomotic or anastomotic
sites [2], the configuration of anastomosis (e.g., side-to-side
vs. end-to-end, manual vs. mechanical, and isoperistaltic vs.
antiperistaltic) has gained more and more attention. A great
number of evidences have shown that side-to-side anastomosis
tended to reduce postoperative recurrence without more
adverse complications [3], and it is widely accepted that a
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larger caliber of anastomotic lumen contributed to the lower
rate of recurrence [4]. The most typical example is a recent
novel anastomotic technique that is called Kono-S anastomosis
[5]. Clinical studies adopting Kono-S anastomosis, not only
from Japan but also from the United States [6] and European
countries [7] are encouraging, as it further reduced recurrence as
compared to the side-to-side anastomosis (conventionally called
functional end-to-end anastomosis). Functional peristalsis,
which led to decrease in fecal stasis, was assumed to play a role
[21.

In recent years, we have explored the value of another
type of anastomosis configuration—isoperistaltic side-to-
side anastomosis (ISSA) while performing surgery for CD. As
a matter of fact, ISSA is not novel; previous studies involving
non-CD patients [8-12] or involving CD patients [13] had utilized
the same or similar techniques. Results from all these studies
have shown that the technique is safe and feasible regarding
short-term safety outcomes. Furthermore, given the reason that
ISSA is in isoperistaltic configuration, which is theoretically
more physiological than antiperistaltic side-to-side anastomosis
(ASSA), we speculated that ISSA, like Kono-S anastomosis, may
also possess potential benefits (e.g., large anastomotic lumen,
functional peristalsis) in reducing postoperative CD recurrence.
Therefore, we conducted this preliminary, retrospective study
to evaluate the outcomes of ISSA during surgery for CD patients,
mainly focusing on the impact of anastomosis configuration on
postoperative recurrence by comparing it with the conventional
anastomosis group operated on by the same surgical team.

METHODS

The study protocol was approved by the Institutional
Review Board of Zhongnan Hospital of Wuhan University (No.
2017073). All methods were performed in accordance with
the Declaration of Helsinki. All participants gave their signed
informed consent prior to inclusion.

From January 2017 to May 2021, patients diagnosed with
CD (according to the guideline criteria with comprehensive
assessment of clinical, radiologic, endoscopic, and histopa-
thologic findings) and underwent operation with bowel
resection and anastomosis (resection of diseased segment of
small bowel followed by anastomosis in ileum or jejunum;
ileocaecal resection followed by ileocolic anastomosis; resection
of diseased segment of large bowel followed by colocolic/
colorectal anastomosis; subtotal/total colectomy followed by
ileorectal anastomosis; also including reversal of stoma) at the
Inflammatory Bowel Disease Center in Zhongnan Hospital of
Wuhan University, were included in this single-institutional,
retrospective study. Only patients who received single intestinal
resection and anastomosis were included, while patients
who received multiple intestinal resections (=2) followed

by multiple intestinal anastomoses were excluded (n = 12).
Furthermore, patients with follow-up of less than 6 months
(n = 10) and patients with incomplete/missing data (n = 8)
were excluded from the study (as shown in flow diagram of
Fig. 1). The decision to perform ISSA was made intraoperatively
by the surgeon according to certain selection criteria including
cases with more severe edema and fibrosis of intestinal wall,
more severe abdominal adhesions and less extent of intestinal
mobilization, etc. All data were collected and retrieved from a
prospectively well-maintained database.

Postoperatively, all patients were closely followed up, medical
prophylaxis treatments were given to patients by a specialized
inflammatory bowel disease (IBD) gastroenterologist following
guidelines of The European Crohn's and Colitis Organization
(ECCO) [14]. Total endoscopy surveillance (if not assessable by
ileocolonoscopy, capsule endoscopy was utilized otherwise)
was recommended every 6 months in the first postoperative
year (POY 1), and then annually. Particularly, for patients
with ileocolic anastomosis, a well-developed Rutgeerts’
scoring system [15] was employed to evaluate endoscopic
recurrence, and a Rutgeerts' score of =i2 is defined as
endoscopic recurrence. As for patients with other than ileocolic
anastomosis (e.g., ileal/jejunal, colocolic/colorectal), endoscopic
recurrence was defined with endoscopic finding of diffuse
inflamed mucosa with ulcers, nodules, and/or narrowing
(diagnosis established by the same specialized, experienced
gastroenterologist). Reoperation for any perianastomotic
recurrence is defined as surgical recurrence, whereas recurrence
in other separate intestinal segments or sites was not
considered surgical recurrence and was excluded.

Surgical technique
All patients were operated on in an open procedure or using

laparoscopic assistance (requiring a small incision for specimen

During study period, 105 CD
cases in medical record system

12 Cases with multiple
> intestinal anastomosis
v excluded

39 ISSA, 54 ASSA

10 Cases with follow-up
> <6 mo excluded:
v 6 ISSA, 4 ASSA

33 ISSA, 50 ASSA

8 Cases with incomplete/
» missing data excluded:
v 31SSA, 5ASSA

Final included cases:
30 ISSA, 45 ASSA

Fig. 1. Flow diagram showing the process of included cases
and excluded cases. CD, Crohn disease; ISSA, isoperistaltic
side-to-side anastomosis; ASSA, antiperistaltic side-to-side
anastomosis.
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extraction and construction of extracorporeal anastomosis).

Isoperistaltic side-to-side anastomosis
The diseased intestine segment was transected perpendi-

cularly using an open linear stapler (NTLC75, Ethicon, Raritan,
NJ, USA). Care should be taken to preserve as much healthy
mesentery as possible to maintain adequate vascularization
and innervation of the residual intestine. The 2 staple lines
were reinforced and buried with interrupting sutures using
3-0 Vicryl (Ethicon). The proximal and distal limbs were then
approximated and overlapped side-to-side in an isoperistaltic
orientation. Antimesenteric enterotomies were then created
(approximately 8 cm proximal to the stapler line of the
proximal limb; 1-2 cm proximal to the stapler line of the distal

A y
‘Proximal J
limb /

Fig. 2. Diagrammatic representation of isoperistaltic side-to-
side anastomosis. Antimesenteric enterotomies were created
to allow the entrance of the 2 jaws of a linear stapler.

limb) to allow the entrance of the 2 jaws of a linear stapler
(Figs. 2, 3). Side-to-side anastomosis was performed. Lastly, the
common enterotomy was closed using a 2-layer, running 3-0
Vicryl suture. The mesenteric defect was closed if feasible.

Antiperistaltic side-to-side anastomosis
ASSA, also called functional end-to-end anastomosis, is

a more widely used surgical technique during colorectal
operations including surgery for CD. When performing ASSA,
the proximal and distal limbs were approximated on in a side-
to-side antiperistaltic orientation, then a linear stapler (NTLC75)
was inserted into both limbs, and then anastomosis was
performed. The common enterotomy was transected and closed
with another rod of a stapler cartilage. The stapler line was
usually reinforced with interrupted suture using 3-0 Vicryls.

Statistical analysis
Categorical variables were presented as frequency and

percentages and continuous variables were presented using
mean + standard deviation if they were normally distributed;
otherwise, as median (range). Continuous variables were
compared by independent group t-tests when the data were
normally distributed; otherwise, using Mann-Whitney test.
Categorical variables were compared using the chi-square test;
otherwise, Fisher exact test if the sample size was limited.
Multivariable analysis was performed using the stepwise
backward method (Wald), which included variables with a
P-value of <0.1 on univariable analysis. A P-value of <0.05 was
considered statistically significant.

RESULTS

Patients and clinical characteristics
During the study period, a total of 30 CD patients who

Fig. 3. Surgery pictures demonstrating isoperistaltic side-to-side anastomosis. (A) An open linear stapler (NTLC75, Ethicon,
Raritan, NJ, USA) was used to perform isoperistaltic side-to-side anastomosis. The 2 jaws of linear stapler were inserted into
the antimesenteric enterotomies. After firing one stapler load, a side-to-side anastomosis was constructed. The common
enterotomy was then closed using a 2-layer, running 3-0 Vicryl suture (Ethicon). (B) Surgical view of a completed isoperistaltic

side-to-side anastomosis.

Annals of Surgical Treatment and Research

95



56

Annals of Surgical Treatment and Research 2022;103(1):53-61

Table 1. Demographics and clinical variables comparing ISSA with ASSA

Variable ISSA group ASSA group P-value

No. of patients 30 45
Sex, male:female 17:13 26:19 NS
Median age at operation (yr) 32.0 (22-51) 36 5(18-61) NS
Active smoking 9 (30.0) 7 (37.8) 0.620
Previous bowel operation 5(50.0) 6 (35.6) 0.210
Median duration of disease (mo) 63 0 (3- 137) 54 0 (4-118) NS
Perforating type 4 (46.7) 5(33.3) 0.250
Multiple strictures 0(33.3) 1(24.4) 0.400
Emergent surgery 5(16.7) 9 (20.0) 0.720
Laparoscopy surgery 3(10.0) 5(11.1) >0.999
Preoperative medication NS

5-ASA 18 (60.0) 22 (48.9)

Steroids 10 (33.3) 13 (28.9)

Azathioprine 20 (66.7) 24 (53.3)

Infliximab 13 (43.3) 16 (35.6)
Site of anastomosis

lleal/jejunal (26.7) 11 (24.4) 0.830

lleocolic (56.7) 32 (71.1) 0.200

Colocolic/colorectal (16.7) 2 (4.4) 0.110

leorectal (0) 3 (6.6) 0.270
Simultaneous strictureplasty (13.3) 7 (15.6) >0.999
Postoperative medication, infliximab (70.0) 30 (66.7) 0.760

Values are presented as number only, median (range), or number (%).

ISSA, isoperistaltic side-to-side anastomosis; ASSA, antiperistaltic side-to-side anastomosis; NS,

5-aminosalicylic acid.

underwent ISSA were included. Forty-five CD patients who
underwent ASSA were included and served as comparator
group. The baseline demographics and clinical characteristics
of these 2 groups (Table 1) are comparable (P = 0.05), including
sex, age, disease duration, smoking status, history of bowel
operation, type and emergency of operation, disease behavior
(perforating type), and preoperative medication. Regarding
operation details, ileocaecal resection followed by ileocolic
anastomosis accounts for the majority of cases in the 2 cohorts
(56.7% in ISSA vs. 71.1% in ASSA, P = 0.200).

There appeared to be more colocolic/colorectal anastomosis
in the ISSA group than in the ASSA group after segmental
colectomy (16.7% vs. 4.4%, P = 0.110). Three patients (6.7%)
with multiple or extensive involved colonic segments received
subtotal/total colectomy followed by ileorectal anastomosis
in the ASSA group; as opposed to nil in the ISSA group (P =
0.270). Postoperatively, medical prophylaxis treatments with
anti-tumor necrosis factor alpha (infliximab) therapy were
comparable between the 2 groups.

Postoperative morbidity
As shown in Table 2, ISSA seemed to be more time-

consuming, with a mean time of 152 minutes vs. 141 minutes
in ASSA, although it was not statistically significant (P = 0.090).

no significant differences; 5-ASA,

Regarding postoperative outcomes, e.g., anastomosis leak,
abdominal/pelvic abscess, ileus, no significant difference was
observed between groups. Anastomotic leak (AL) was 1 (3.3%)
vs. 4 (89%) in ASSA and ISSA, respectively. Though seemingly
reduced in the ASSA group, P-value was not significant. As for
other postoperative morbidities including abdominal/pelvic
abscess, ileus, both groups were comparable. Length of hospital
stay and rates of readmission, reoperation, and mortality within
30 days were also not significantly different between the 2
groups. Particularly, 2 patients in the ASSA groups required
reoperation because of severe intestinal obstruction and AL
after failure of conservative treatments.

Follow-up and recurrence
As shown in Table 3, after a median follow-up of 21 months

(range, 6-52 months) in the ISSA group and 25 months (range,
6-49 months) in the ASSA group, endoscopic recurrence
(Rutgeerts score of =i2 in patients of ileocolic anastomosis) was
observed in 8 of 17 (47.1%) and 19 of 32 patients (59.4%) in the
ISSA and ASSA groups, respectively, in the 6th postoperative
month (the POM 6). In the POM 12, endoscopic recurrence
(including patients of all anastomotic sites) was observed in 15
of 27 (55.6%) and 30 of 42 patients (71.4%) in the ISSA and ASSA
groups (P = 0.180), respectively. While in the POM 24, it was
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Table 2. Operative variables and postoperative outcomes comparing ISSA with ASSA

Variable ISSA group (n = 30) ASSA group (n = 45) P-value
Mean operative time (min) 152 27 141 £ 22 0.090
Postoperative complication
Anastomotic leakage 1(3.3) 4 (8.9) 0.340
Abdominal pelvic abscess 1(3.3) 2 (4.4) >0.999
lleus 4(13.3) 7 (15.6) >0.999
Others” 2(6.7) 3(6.7) >0.999
Length of hospital stay (day) 12.0 (10-31) 13.0 (8-20) NS
Readmission within 30 days 1(3.3) 2(4.4) >0.999
Reoperation within 30 days
Intestinal obstruction 0 (0) 12.2) NS
Anastomotic leakage 0(0) 1(2.2) NS
Mortality within 30 days 0 (0) 0 (0) NS
Values are presented as mean =+ standard deviation, number (%), or median (range).
ISSA, isoperistaltic side-to-side anastomosis; ASSA, antiperistaltic side-to-side anastomosis; NS, no significant differences.
“Other minor complications include incisional infection, urinary retention, and pneumonia.
Table 3. Short-term clinical outcomes comparing ISSA with ASSA
Variable ISSA group (n = 30) ASSA group (n = 45) P-value
Median follow-up (mo) 21.0 (6-52) 25.0 (6-49) NS
Rutgeert score 22 in 6 mo” 8/17 (47.1) 19/32 (59.4) 0.410
Endoscopic recurrence in 12 mo 15/27 (55.6) 30/42 (71.4) 0.180
Endoscopic recurrence in 24 mo 18/24 (75.0) 36/38 (94.7) 0.024
Surgical recurrence 0/30 (0) 2/45 (4.4) 0.510

Values are presented as median (range) or number (%).

ISSA, isoperistaltic side-to-side anastomosis; ASSA, antiperistaltic side-to-side anastomosis; NS, no significant differences.

“Others evaluated in patients of ileocolic anastomosis.

observed that endoscopic recurrence (including patients of all
anastomotic sites) was significantly reduced in the ISSA group
(18 of 24, 75.0%) as compared with that (36 of 38, 94.7%) in
the ASSA group (P = 0.024). Until the latest follow-up, surgical
recurrence occurred in 2 patients in the ASSA group: one case
was a 33-year-old male who experienced recurrence in the
anastomotic sites in the POM 20 due to stenosis at anastomosis;
another case was a 48-year-old female who refused postoperative
medical treatment, and reoperation was performed in the POM
43 due to fistula around the anastomosis. Though no surgical
recurrence occurred in the ISSA group, the difference between
the 2 groups was not significant (P = 0510). The multivariable
analysis aiming to analyze factors associated with endoscopic
recurrence at the POM 12 was performed using the following
variables: male sex (yes/no), perforating type of CD behavior
(yes/no), active smoking (yes/no), ISSA vs. ASSA, preoperative
medication (yes/no), and postoperative medication (infliximab)
(yes/no). However, no variable was significantly associated with
the reduced risk of endoscopic recurrence (Table 4). Due to the
limited observed event, we could not find a significantly lower
probability of surgical recurrence by Kaplan-Meier analysis,
either.

Table 4. Factors associated with endoscopic recurrence at
postoperative 12 months

Univariate analysis

Variable

OR (95% Cl) P-value
Male sex 0.93 (0.53-2.96) 0.800
Perforating type 1.02 (0.42-3.24) 0.700
Active smoking 1.63 (0.82-3.12) 0.080
ISSA or ASSA 2.53 (0.52-12.45)  0.070
Preoperative medication 1.24 (0.31-4.41) 0.510
Postoperative medication, 0.43 (0.20-5.30) 0.090

infliximab

OR, odds ratio; Cl, confidence interval; ISSA, isoperistaltic side-to-
side anastomosis; ASSA, antiperistaltic side-to-side anastomosis.

DISCUSSION

ISSA was first reported in 2005 by Tewari and Shukla
[12] when performing ileocolic anastomosis after right
colectomy. Since then, reports from many groups [8-11]
utilizing similar techniques, or its analog, have confirmed
the safety and feasibility of this anastomotic technique. In
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fact, when constructing intracorporeal ileocolic anastomosis
after right colectomy, ISSA is commonly used [16,17], and
many comparative clinical trials have also proved the safety
of an intracorporeal ISSA [16,18]. However, none of the above
studies involved CD patients. Recently, a multicentric study
from the Italian Society of Colorectal Surgery reported that
175 CD patients (41%) had undergone ISSA and showed there
was no difference in postoperative morbidity between ISSA
and ASSA [13]. However, this study only focused on shortterm
safety profiles associated with anastomotic technique and
configuration, without paying any attention to the impact of
anastomosis configuration on postoperative recurrence. As far
as we know, our study is the first study to specifically explore
to influence of ISSA on postoperative recurrence in CD patients.

Undoubtedly, postoperative recurrence remains one of the
biggest unsolved issues for CD [1]. Although certain risk factors
have been identified to be associated with postoperative
recurrence, some of them (e.g., perforating disease, previous
resection, and extensive disease) are unmodifiable and
unpreventable. Recently, growing interest has been garnered
toward the new concept of surgical prophylaxis for CD [2,6].
One of the most remarkable examples is Kono-S anastomosis.
In a recent meta-analysis that enrolled 9 studies (896 patients),
Kono-S anastomosis was related to a lower incidence of
endoscopic and surgical recurrence [19]. Likewise, in our study,
endoscopic recurrences were also reduced at the POM 6 and
POM 12 in the ISSA group; however, not until the POM 24
can we observe a statistically significant difference (75.0% in
ISSA vs. 94.7% in ASSA, P = 0.024). Our results were consistent
with the first report of Kono et al. [5], in which endoscopic
recurrence of Kono-S and its comparator were not significantly
different until the POY 5. In a recent randomized clinical trial of
Luglio et al. [7], Kono-S anastomosis was significantly lower in
endoscopic recurrence both in the POM 6 and 18 assessments.
Nevertheless, short-term endoscopic recurrence may predict
and translate into subsequent symptomatic recurrence [15,20].
Surgical recurrence, was both 0% in the Kono-S group in the
above 2 studies [5,7], whereas 4.6% (the POY 2) [7] and 15%
(the POY 5) [5] in the comparator group. Our results were
approximated to them: no surgical recurrence in the ISSA group
while 4.4% occurred in the comparator group. Although no firm
conclusion of reducing postoperative recurrence in CD patients
by ISSA could be drawn from the present study, we believed the
limited sample size and inadequate follow-up were to blame. As
time goes by, we believe a statistically significant difference in
surgical recurrence would eventually be gained at a certain time
node.

In recent years, the mechanisms underlying the influence
of anastomotic construction on postoperative CD recurrence
have been intensely studied. Perianastomotic factors,
including localized ischemia and denervation, local cytokines

production, and changes in the local microbiome, which
partially result from fecal stasis, increased transit time, and
impaired motility are believed to be related to postoperative
recurrence [2]. Using an animal model, Kono and Fichera [2]
reported reduced transit time in Kono-S group as compared
to the side-to-side configuration group (data not published).
Technically, ISSA shows similar benefits to Kono-S anastomosis
from these perspectives. First, both ISSA and Kono-S have
wide anastomotic lumen caliber and are in isoperistalsis
configuration, which together contribute to the functional
peristalsis. Interestingly, the term "functional end-to-
end anastomosis” [5] was used both in ASSA and Kono-S
anastomosis [21]. As a matter of fact, ASSA is not "end-to-end”
but "side-to-side” in configuration, and experimental studies
[22-24] have also proved ASSA was less functional than end-
to-end anastomosis regarding intestinal motility and bacterial
growth. From this viewpoint, Kono-S anastomosis might better
deserve the naming of "functional end-to-end anastomosis.”
Secondly, intervening mesentery in both ISSA and Kono-S can
be divided close to the bowel, resulting in better preservation
of vascularization and innervation [5]. Thirdly, the mesentery,
which is believed to play an important role in CD recurrence
[25], is well isolated from the anastomotic lumen by the central
"supporting column” in Kono-S anastomosis. Although the
mesentery in ISSA seems to be not so perfectly excluded
from anastomotic lumen as Kono-S. However, the role of the
mesentery remains controversial [26] and 2 contradictory
strategies, i.e., mesenteric preservation in Kono-S anastomosis
[5] and extended mesenteric resection [25] seem both to have
reduced recurrence, which is currently under fierce debate
[19,27,28]. Furthermore, how functional peristalsis (defined
as increased intestinal motility, lessened fecal stasis, and
inhibited bacterial overgrowth) can eventually translate into
reduced postoperative CD recurrence remains to be answered
by sufficient further basic and clinical studies.

Compared with the Italian multicentric study [13], our
study applied ISSA not only on ileocolic anastomosis
following ileocaecal resection in CD patients, but also on
other anatomic sites, i.e., ileal/jejunal, colocolic/colorectal,
and ileorectal. Matsuda et al. [11] demonstrated that the most
remarkable advantage of the isoperistaltic anastomosis was that
it required less intestinal mobilization to allow a tension-free
anastomose, which could theoretically save as much as a 6-cm
length of mobilized bowel [11]. Consequently, ISSA is expected
to be a more suitable indication for colocolic anastomosis [11]
and colorectal anastomosis [9,10], in which mobilization of
bowel is usually more demanding. That probably explains the
reason more ISSA was performed in colocolic and colorectal
anastomosis in our study, as we considered ISSA technically
more preferable, When operating on CD patients, inflammation,
adhesion, and fibrosis are usually more severe, making it
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more difficult to perform mobilization and anastomosis;
hence, ISSA might be more helpful in these harsh situations
and consequently reduce postoperative complications. In our
study, the AL rate in the ISSA group was relatively lower than
that of the ASSA group (3.3% vs. 8.9%), although not reaching
a statistical significance (P = 0.340). Undoubtedly, tension is
one of the most critical factors for intestinal anastomosis [29-
31]. Theoretically, if anastomosis tension can be decomposed
transversely and longitudinally, additional transverse tension
is exerted on ASSA. Nevertheless, the pathogenesis mechanism
of gastrointestinal anastomosis is complex and remains
unknown [29]. Furthermore, intestinal anastomosis in CD
patients who are usually accompanied by risk factors such
as malnutrition, low albumin, intestinal obstruction, and
steroid use are at higher risk of the leak [32]. Hence, ISSA, with
the aforementioned theoretical advantages, is assumed to
bring more benefits to intestinal anastomosis in CD patients,
especially in cases with more severity of abdominal adhesions,
edema, and fibrosis of intestinal wall.

To sum up, based on our experience and previously reported
literatures, the advantages of ISSA included good safety
profiles, assumed benefits to intestinal anastomosis, and
potential prophylaxis of postoperative CD recurrence. The
disadvantage of ISSA is that it required a hand-sewn suture
to close the common stoma, which is relatively more time-
consuming; though on the other hand, easy to perform even
in inexperienced hands. We acknowledge that several inherent
limitations existed in our study. First and foremost, as the
primary outcome of the study, we could not provide a very firm
and powerful conclusion that ISSA can reduce postoperative
CD recurrence. We believe it is not difficult to reach a statistical
significance with cases accumulated and follow-up extended.
However, even if this is realized, like Kono-S anastomosis,
definitively proving the concept of anastomotic configuration
on surgical prophylaxis of CD remains distant. Nonetheless, our
study has shown that ISSA may serve as an alternative option
in the toolbox of IBD surgeons when performing anastomosis
on CD patients, given its assumed benefits to intestinal
anastomosis. Secondly, this study is in retrospective nature and
cannot remove all selection or recall bias. Thirdly, the sample
size is relatively small, and the results of long-term follow-up
are not provided. However, the primary purpose of this pilot

study, which is to report shortterm outcomes, to some extent
is realized. To better prove the value of ISSA, direct comparative
studies with expanded cases and extended follow-up among
ISSA, ASSA with Kono-S anastomosis related to postoperative
CD recurrence are warranted in the future.

Collectively, this preliminary study reports short-term
results of employing ISSA on CD patients. We showed that
ISSA was technically safe and feasible, and may potentially
reduce postoperative recurrence in CD patients. However, due
to the limitations of small sample size and lack of long-term
follow-up, our conclusion was underwhelming. Based on many
theoretical advantages and benefits, we proposed that ISSA be
considered as an additional alternative option in the toolbox of
IBD surgeons when performing anastomosis on CD patients.
Further studies must be carried out and these results are eagerly
awaited in the future.
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