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Abstract

Aim: The key to successful construction of an ileal pouch-anal anastomosis (IPAA) fol-
lowing proctocolectomy in patients with ulcerative colitis or familial adenomatous poly-
posis is the ability of the pouch reservoir to reach the anus well vascularized and without
tension. The aim of this systematic review was to provide an overview of previously
described different surgical lengthening techniques to achieve adequate length for a
tension-free IPAA.

Method: Pubmed, Embase and Cochrane Library databases were systematically searched.
Two reviewers conducted a systematic search with combinations of keywords for the
surgical procedure and surgical lengthening techniques. All publications that reported
one or more surgical lengthening techniques during IPAA surgery in adult patients were
selected, consisting of reviews, cohort studies, case reports, human cadaver studies and
expert opinions. The primary outcomes measured were the different surgical lengthening
techniques and the step-by-step approach they involve that can be used during surgery
to achieve adequate length for an IPAA.

Results: Of 1577 records reviewed, 19 articles were included in this systematic review
describing at least 1181 patients (i.e. one review, four retrospective studies, five human
cadaver studies, two case reports and seven expert opinions). A total of six different
surgical lengthening techniques with various subtechniques were found and described,
consisting of pouch folding, construction of different types of pouches, stepladder inci-
sions, skeletonization of vessels, division and ligation of mesenteric vessels and using an
interposition vein graft. No prospective or randomized controlled trials were performed
regarding this topic. Quality assessment showed a medium quality of the included studies.
Conclusion: Different surgical lengthening techniques are described in a step-by-step
approach to create adequate mesenteric length during IPAA surgery, in patients in whom

the ileal pouch cannot reach the dentate line.

KEYWORDS
ileal pouch anal anastomosis, restorative proctocolectomy, surgical lengthening techniques
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INTRODUCTION

lleal pouch-anal anastomosis (IPAA) is performed following procto-
colectomy for patients with medically refractory ulcerative colitis or
(pre-)cancerous lesions within the colon or for patients with familial
adenomatous polyposis who undergo prophylactic colectomy. IPAA
gives these groups of patients a stoma-free life [1-6]. However, IPAA
involves many challenges to achieve a tension-free, well-perfused
anastomosis. Increased tension on the anastomosis can lead to fail-
ure of the pouch due to ischaemia, necrosis and anastomotic dehis-
cence [1].

During a restorative proctocolectomy with IPAA, the colon and
rectum are resected while the sphincteris preserved. Subsequently,
an anastomosis is created between the ileal pouch and the rectal
cuff or dentate line [7]. Among the challenges of this extensive
procedure is the ability to construct a well-perfused, tension-free
anastomosis [2, 3, 6, 8]. Fortunately, this is not a problem in most
cases. However, it can be difficult and sometimes impossible be-
cause of a short ileal mesentery [1]. Factors that determine the
success of the construction and anastomosis of the pouch are the
length of the pouch and anatomy of the right colonic and ileal vas-
culature [9, 10]. Literature on how to deal with too short a pouch
is mostly anecdotal and focused on expert opinions. To the best of
our knowledge, no systematic review on this subject has previously
been reported.

Taken together, the aim of this systematic review is to identify
the adequate length required to create an ileal pouch and to identify
the surgical techniques that can be used to achieve adequate length
for an IPAA.

METHOD

This systematic review was conducted following a publicly avail-
able protocol registered with the PROSPERO online database
of systematic reviews (ID: CRD42022295866) and the results
were reported according to the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines
(Appendix S1) [11].

Literature search strategy

The search strategy was developed in collaboration with a medical
research librarian, and a full description of this search strategy for
each electronic database can be found in Table S1. We performed
a comprehensive literature search of the Pubmed, Embase and
Cochrane Library (trials) databases from 1 January 1950 to 1 May
2022. The search contained the following Medical Subject Headings
(MeSH) terms and free-text terms: (“pouch”, “ileal”, “ileoanal”) AND
(“length technique”, “strategy”, “surger”, “considerat”) AND (“mes-

» o«

entery”, “mesenter”). Reference mining of the included studies was

conducted to find any additional articles.

Eligibility criteria

Studies were included for review based on the following eligibility
criteria: (1) any study (retrospective, prospective, case report, human
cadaver or expert opinion) that clearly reported one or more surgical
lengthening techniques to achieve adequate length for a tension-
free IPAA; (2) in the case of clinical data patients were adults with
ulcerative colitis or familial adenomatous polyposis; (3) research was
original and peer-reviewed. To guarantee that the publications were
understood at an academic level, the articles were required to be
written in English or Dutch. Besides prospective and retrospective
study designs, we also included case reports, expert opinion reports
and human cadaver studies to increase the knowledge about all pre-

viously described lengthening techniques in the scientific literature.

Study selection

Titles and abstracts were independently reviewed for eligibility ac-
cording to the predefined criteria by two authors (MZ and JEKRH).
The reviewers were not blinded to publication date, journal or au-
thors. The full texts of potentially eligible articles were retrieved and
assessed for inclusion independently by each author. Disagreement
about study inclusion was resolved by consensus or by discussion
with a third author (SHSH).

Data extraction and quality assessment

Data extraction for predetermined items was performed inde-
pendently by two authors (MZ and JERKH) by using a standard
paper-based extraction sheet. The following items were extracted
from each study: general study characteristics (first author, year
of publication, country of origin, study years, study design, sample
size), surgery characteristics (surgical lengthening techniques per-
formed, additional length created), pouch-related adverse events
(anastomotic dehiscence or leakage, anastomotic stricture, wound
infection, pouch-related fistula, pouch ischaemia, haemorrhage or
reoperations), main conclusions from the experts and information
for assessment of the risk of bias.

The quality of the eligible studies was assessed by two reviewers
(MZ and JERKH) independently by using the different Joanna Briggs
Institute (JBI) Critical Appraisal Tools: the JBI Critical Appraisal
Checklist for Case Reports [12], the JBI Critical Appraisal Checklist
for Case Series [13], the JBI Critical Appraisal Checklist for Cohort
Studies [14], and the JBI Critical Appraisal Checklist for Text and
Opinion [15].

Outcomes

The primary outcomes were the different surgical lengthening
techniques to achieve adequate length for an IPAA. The secondary
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outcomes were definition of adequate length according to literature
and additional created length with different surgical lengthening
techniques.

All figures used in this systematic review to visually explain the
different techniques were created and designed by JFML and com-
posed with Photoshop.

RESULTS
Study selection and study characteristics

A total of 1577 potentially relevant records were identified through
electronic searches of Embase (n = 1021), Pubmed (n = 526) and the
Cochrane Library (n = 30). After removal of duplicates, a further 744
irrelevant records were excluded through screening titles and read-
ing abstracts. The 28 remaining studies were investigated in full text
and a further nine studies were excluded. The PRISMA flowchart is
shown in Figure 1.

Nineteen studies fulfilled the eligibility criteria of this systematic
review, and this included one review [2], four retrospective studies
[5, 16-18], five human cadaver studies [3, 6, 8, 19, 20], two case re-
ports [4, 21] and seven expert opinions [1, 22-27]. These studies
represented at least 1181 patients who underwent proctocolectomy
with IPAA and 151 human cadavers in which surgical lengthening
techniques for IPAA are described. Four expert opinion reports did
not mention any patient numbers. Six different surgical lengthening
techniques were identified. The characteristics of all included stud-
ies are shown in Table 1.

Quality assessment
To evaluate the quality of the included articles, a quality assessment

was performed using the different JBI Critical Appraisal Tools, the
results of which are summarized in Table S2A-C.

o= 1081
(G T
aﬁ?} T

Coloproctology

Three out of four cohort studies (75%) scored a good overall
appraisal for the quality assessment. Identification of and strategy
for possible confounding factors was not reported by two cohort
studies (50%), and two cohort studies (50%) did not report follow-up
data.

Four of out seven case reports and human cadaver studies (57%)
scored a good overall appraisal for quality assessment. Three studies
(43%) did not report clear criteria for patient or cadaver inclusion
and four studies (57%) did not report clear clinical information on
the patients or cadavers.

Five out of seven expert opinion reports (71%) scored a good
overall appraisal for the quality assessment. Four studies (57%) did
not provide any substantial information regarding their analytical
process that led to their expert opinion. Four studies (57%) did not

compare their expert opinion with the current scientific literature.

Initial IPAA surgery

Proctocolectomy with IPAA is an extensive procedure and consists
of different phases. If not previously carried out, an abdominal colec-
tomy is performed by mobilizing the entire colon from the terminal
ileum to the rectosigmoid. The terminal ileum is transected, and the
mesenteric vessels of the colon are ligated. The last ileal arcade in-
cluding the ileocolic artery is preserved to sustain vascular supply to
the terminal ileum. Subsequently, circumferential mobilization of the
rectum down to the level of the levator ani muscles is performed and
the distal rectum is transected at the top of the levator ani muscles,
preserving a 1-3cm rectal cuff and the anal transitional zone. If a
mucosectomy is performed, it is started transanally at the dentate
line. The previous transection usually limits the extent of the muco-
sectomy to the most distal 1-3 cm of anorectal mucosa. Hereafter,
the pouch reservoir is constructed by folding the ileal segment; dif-
ferent designs such as the J-, S- and W-pouch are described in lit-
erature [28, 29]. The apex of the pouch is brought towards the anus

Embase
(1021 records)

Pubmed
(526 records)

Cochrane
(30 records)

!

v v

Records identified through database

(1577 records)

searching

v

Records after duplicates removed
(772 records)

v

Records screened
(772 records)

Records excluded
(744 records)

v

Full-text articles assessed for

Full-text articles excluded, with reasons

eligibility (n=9)
(28 records) - Children (n = 2)
¢ - Other anastomosis than ileo-anal Pouch (n = 1)

FIGURE 1 Flowchart of the systematic
review.

Studies included in qualitative

(19 records)

- No ileo-anal Pouch surgical technique
described (n = 5)

synthesis - Other disease (n = 1)
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for final anastomosis. Construction of the IPAA can be by either a

hand-sewn, single-stapled or double-stapled technique [30].

Definition of adequate mesenteric length

The key to successful pouch surgery is to obtain a tension-free anasto-
mosis by gaining adequate mesenteric length. Interestingly, only 10 out
of 19 studies (53%) described their definition for adequate mesenteric
lengthin IPAA surgery [1, 5, 16, 18, 22-27]. The majority of these stud-
ies (n = 9, 90%) used the border of the pubic symphysis as a landmark
to confirm the ability of the pouch to reach the anal cuff [1, 5, 16, 18,
22-24,26,27]. There is no consensus in the literature about which bor-
der of the pubic symphysis (i.e. the superior or inferior border) should
be used; the length difference between both borders is estimated as
around 2cm. Eight studies (80%) used the inferior border of the pubic
symphysis and defined an adequate mesenteric length within a range
of 2-6cm below this point [1, 5, 18, 22-24, 26, 27]. One study de-
scribed an adequate mesenteric length as 10cm below the superior
border of the pubic symphysis [16]. One study defined an adequate
mesenteric length as that for which the ileal pouch can reach the level
of the levator floor with no tension [25]. Three studies described that
the pouch is directly anastomosed to the anus without leaving a rectal
cuff [18, 22, 24]. Three studies described the presence of a rectal cuff
[22, 23, 25] and, of these, one study defined that the length of the rec-
tal cuff should be 2-3 cm [23]. All the different definitions described

seem to be based on expert opinion.

Type of surgical lengthening technique

As previously mentioned, six different surgical lengthening tech-
niques were identified from the 19 studies included in this system-
atic review. A summary of all these techniques in a step-by-step
approach to the creation of an adequate length during IPAA surgery,
including corresponding figures, will be described below. The cre-

ated additional length per surgical technique is outlined in Table 2.

Pouch folding

One review [2], one retrospective study [16], and one expert opin-
ion [23] described the different techniques for folding the body of
the pouch, shown in Figure 2(A). The techniques described in the
review are based on the personal observations of the main author
of the publication. The technique of folding the pouch posteriorly
(with the mesentery anterior) is described as the preferred choice
in patients when length is not anticipated to be an issue. Folding the
pouch anteriorly (with the mesentery posterior) would result in an
extra length of 0.5-1cm and should therefore be used in patients
where reach is critical. The retrospective study also described that
folding anteriorly would result in an extra length of about 1cm when
compared with folding the pouch posteriorly. In the expert opinion

publication, the technique of folding the pouch anteriorly is also

mentioned as the preferred technique without further explanation.

Stepladder incisions

Stepladder incisions are reported in one review [2], one human ca-
daver study [3] and five expert opinions [1, 22, 23, 25, 26]. One ex-
pert opinion described no complications for this specific technique
[1].

In previous literature, stepladder incisions have been described
as a simple and safe method to increase the length of the small bowel
mesentery [1, 3, 23]. Serial transverse, side-to-side, incisions are
made on the anterior and posterior surfaces of the peritoneum of
the mesentery of the small bowel as shown in Figure 2(B). These inci-
sions would be 1-3cm long [1-3, 26]. The number of incisions varies
between two to eight [1-3, 26]. Additional length is mentioned in
four studies, varying from 2 to 8cm [1-3, 26].

Caution is warranted when identifying the vascular arcades in
the small bowel mesentery [1]. Adequate perfusion of the ileum is
necessary to protect the anastomosis from ischaemia and conse-

quent failure of the pouch.

Skeletonization of vessels

This technique, where the mesentery around the vessels is skele-
tonized to gain more length, is described in only one expert opinion
and is shown in Figure 2(C) [22]. It is performed when length is still
short after the stepladder incisions. No information about the length

gained is reported.

Construction of a J- or S-pouch

A wide variety of techniques have been used to construct the fae-
cal reservoir. J- and S-pouches have been the most widely used,
but the optimal type of reservoir remains controversial. A J-pouch
is constructed from the terminal 30-40cm of the ileum by folding
it into two 15-20cm segments, whereby an enterostomy is made
at the pouch apex and a side-to-side anastomosis of the two seg-
ments is created through the enterostomy with a linear stapler
device. An S-pouch is constructed from three limbs of 12-15cm
of ileum with a 2cm exit conduit. An enterostomy is created in
an S-shape and the ileal segments are approximated with running
sutures.

The J- and S-pouch techniques are included in our current re-
view as both techniques were most frequently described in the
19 included studies. These techniques, including the W-pouch,
which is not described in the included literature, are shown in
Figure 2(D). One review [2], two human cadaver studies [8, 19],
four expert opinions [22, 23, 25, 27] and one case report [4] de-
scribed the construction of a J- or S-pouch. Two expert opinions

85UB01 T SUOWIWIOD BA1E81D) 8|qeot[dde aup Ag peusencb a1e sejoliie YO ‘8N J0 S9Nl 1oy AkeiqTaulUO A1 LD (SUONIPUOD-PUR-SLLIBIWOD A8 |1 Afe.d1jBu{UO//SdnL) SUOIPUOD pue SWB | 81 88S ' [£202/60/ST] U0 AkidiTauljuo AS|IM ‘SpuejeyeN aueiyood Aq 86v9T IPOS/TTTT OT/I0P/W00 A8 Aleiq1pul|uoy/sdny Wwolj pepeojumod ‘9 ‘€202 ‘8TETEIVT



ZWAKMAN ET AL.

TABLE 2 Description of additional
length per surgical technique.

& 2

Technique

Description

Additional length

Pouch folding

Stepladder
relaxing
incisions

Skeletonizing
vessels in the
mesentery

Construction of
an S-pouch

Division and
ligation of
mesenteric
vessels

Interposition vein

graft VSM

The pouch is folded to lie anteriorly and the
mesentery posteriorly in relation to the
body [16]

Serial (three to six) incisions are made
horizontally through the mesentery of the
small intestine [1-3, 22, 23, 25, 26]

Emptying of the mesenteric vessels from
specific structures to decrease the
thickness, thus enabling excision or
clamping and diminishing bleeding [22]

An ileal pouch that is surgically designed to
have an S-shape [2, 4, 22]

Mesenteric vascular division [2, 8]
Division of the ICA [5, 6, 18-20, 22, 27]
Division of the SMA [5, 6, 16-20, 22, 23, 25-27]
Division of the TIM [6]

Division of the RCA [6]

Division of the MVA [18]

Division of the ICA and SMA [18]

Division of the ICA and MVA [18]

Division of the ICA and RCA [6]

Division of the RCA, ICA and SMA [2-4, 6]
Division of the RCA, SMA and MCA [3]

Vascular ligation between colon wall and MVA
(191

Division mesentery close to the caecum to
preserve the ICA [5]

Division of the SMA without preserving any of
the colic or marginal arteries [3]

Division of one to three arcade vessels
between the vasa recta and the terminal
branch of the SMA [5]

Division of vessels between primary and
secondary arcades [26]

Extending the length of the small-bowel
mesentery by division by the SMA and use
of an interposition saphenous vein graft for
reconstruction is a useful technique [21]

0.5-1cm [2, 16]

2-8 cm [1-3, 26]

Not reported

1-3cm[2, 22]

2-4 cm [8]

2-12.5cm [6, 18-20, 22]
2.1-6.5cm [6, 17, 19, 20]
11.2cm [6]

Not reported

Not reported

Not reported

Not reported

7.5cm [6]

3.6cm [6]

Not reported

Not reported

Not reported

Not reported

1-2cm [5]

2-5cm [26]

6cm [21] depending on
required length

Abbreviations: ICA, ileocolic artery; MCA, middle colic artery; MVA, marginal vascular arcade;
RCA, right colic artery; SMA, superior mesenteric artery; TIM, terminal ileal mesentery.

(A) (8) © (D) (E) (F)

FIGURE 2 The six surgical lengthening techniques: (A) pouch folding anterior and posterior; (B) stepladder incisions; (C) skeletonization
of vessels; (D) J-, S- and W-pouches; (E) division and ligation of the ileocolic artery, marginal artery of the colon and the right colic artery;
(F) interposition vein graft.
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[23, 27] and one case report [4] mentioned the construction of a
J-pouch without further explanation. The review [2] only refers
to one of the human cadaver studies [19]. So, in summary, only
four articles described the additional length. One human cadaver
study compared the S- and J-pouch configuration in nine human
cadavers and found that the S-pouch consistently reached a mean
of 2.7 cm further below the pubic symphysis when compared
with the J-pouch [8]. Another human cadaver study found that in
eight out of 13 cases (62%) S-shaped pouches reached lower than
J-shaped pouches, whereby the overall mean difference between
S- and J-pouches was 0.68cm [19]. The two remaining expert
opinion publications described an advantage of 2-4cm in favour
of an S-shaped pouch without referring to any study results or
other scientific literature [22, 25].

Division and ligation of mesenteric vessels

This technique is widely described in the literature as the main
manoeuvre for creating additional mesenteric length. Different
combinations of ligating vascular arcades or arteries have been
described. One review [2], five expert opinions [22, 23, 25-27],
five human cadaver studies [3, 6, 8, 19, 20], four retrospective
studies [5, 16-18] and one case report [4] described a total of 15
potential options. Division of the ileocolic artery (ICA) and division
of the superior mesenteric artery (SMA) are the most common op-
tions for meticulous ligation of blood vessels with an additional
length of respectively 2-12.5cm [6, 18-20, 22] and 2.1-6.5cm
[6, 17, 19, 20]. Other arteries that can be ligated are the terminal
ileal mesentery (TIM), right colic artery (RCA), marginal vascular
arcade (MVA) and middle colic artery (MCA). An example of ligation
of the MCA, RCA and ICA is shown in Figure 2(E). Two studies
advise preservation of the MVA for vascularization of the terminal
ileum but ligation of the ICA, RCA and SMA [6, 18]. This will lead
to an increase in mesenteric length of 36.5%. One human cadaver
study showed that division of the SMA will lead to a greater in-
crease in mesenteric length than division of the ICA [20]. Taken
together, when performing IPAA, care should be taken to preserve
vascularization to prevent pouch failure and anastomotic leakage.
Previous literature does not show consensus on the most safe and
efficient option to gain sufficient length by division and ligation of
mesenteric vessels.

Interposition vein graft

One case study reported use of the greater saphenous vein to over-
come the deficit in length, as shown in Figure 2(F) [21]. The vein
was harvested from the groin, reversed and anastomosed proximally
to the superior mesenteric artery and distally to one of the arteries
of the mesentery. This artery is described as a ‘4-mm artery’ with-
out further specifications. This study mentioned that this technique
should be used as a last resort.

DISCUSSION AND CONCLUSION

This systematic review reports all previous described surgical
lengthening techniques to achieve adequate length for a tension-
free IPAA. These techniques include pouch folding, stepladder in-
cisions, skeletonization of vessels, construction of a J- or S-pouch,
division and ligation of mesenteric vessels, and the use of an inter-
position vein graft. In cases of significantly shortened mesenteric
bowel, IPAA surgeons should integrate the various mesenteric
lengthening techniques into their operative algorithm to create a
tension-free IPAA.

All techniques described support IPAA surgeons in clinical
decision-making during surgery when there is a case of short mes-
enteric length. On the other hand, these techniques theoretically
have the potential to damage the blood supply to the pouch. No
doubt exists that an anastomosis under tension or without suffi-
cient blood supply increases the risk of postoperative complica-
tions, ranging from subclinical anastomotic leak to ischaemia,
pouch necrosis, fistula formation and pelvic sepsis. Furthermore,
anastomotic leak and pelvic sepsis have been proven to be strongly
associated with a higher risk of poor function and pouch failure
[31]. Interestingly, only four out of 19 studies [16-18, 23] included
in the current systematic review reported the presence of post-
operative complications and three studies claimed to have none
during follow-up [1, 4, 5]. None of the included studies investi-
gated the association between the use of specific lengthening
techniques and the presence of postoperative morbidity. Overall,
in our included studies, lower postoperative complication rates
were reported when compared with other scientific papers report-
ing postoperative morbidity after IPAA surgery. This may be partly
explained by the fact that multiple case reports were included in
our systematic review and that most of the studies did not report
postoperative complications at all.

Besides the technical considerations for creating the optimal
anastomosis, other factors, such as patient-related factors are
known to influence the anastomosis. Our included studies identi-
fied obesity, height, a narrow pelvis, thick mesentery, short vessels
and diffuse adhesions due to prior surgery or previous small bowel
resection as conditions for predicting difficulty in creating a tension-
free anastomosis [3, 16, 20, 22, 25]. Preoperative imaging could be
useful to identify short mesenteric vessels so the operating plan can
be adjusted if necessary. However, none of the included studies per-
formed preoperative imaging. Only one study suggested that preop-
erative angiographic imaging is not necessary [17].

Division and ligation of the mesenteric vessels is often used
as a lengthening technique. To ensure good vascularization of the
terminal ileum after division, vascular clamps are used for tempo-
rary occlusion. This ‘clamping test’ is described in eight studies to
ensure pouch viability [3, 4, 16-19, 22, 27]. Mesenteric arteries
can be divided safely if vascular pulsations remain and the colour
does not change after 15min of clamping [17, 22]. Balancing be-
tween adequate length and sufficient perfusion may be challeng-
ing. Intraoperative fluorescence angiography using indocyanine
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green is used for assessment of macro- and micro-circulatory status
in colorectal surgery [32] and could contribute to prevention of in-
sufficient perfusion [33, 34]. The application of indocyanine green
fluorescence in pouch surgery is a promising technique to assess
perfusion of the pouch [35, 36]. It can lead to a change of intraop-
erative management through suture reinforcement of hypoperfused
areas or formation of a temporary diverting ileostomy [36]. However,
literature on this topic is scarce. To date, four studies have described
the use of fluorescence angiography during IPAA, with promising re-
sults towards the incidence of postoperative anastomotic leakage
[35-38]. Future research should focus on study designs with larger
cohorts that can describe the potential added value of fluorescence
angiography in IPAA surgery.

Various pouch designs are being used in IPAA surgery includ-
ing the J-, S- and W-shaped pouches [28]. The J-pouch is the most
often used design. In our systematic review, we showed an advan-
tage of 2-4 cm additional length when using an S-pouch instead
of a J-pouch. Hence, an S-pouch is more often created when there
remains excessive tension on the IPAA. Besides creating enough
length and making a tension-free anastomosis, postoperative com-
plications and long-term functional outcomes should be consid-
ered when choosing a pouch design. Lovegrove et al. performed
a large meta-analysis on the perioperative outcomes for different
pouch designs, including 19 studies with 1519 patients with a J-,
S- or W-pouch [28]. Among these three types of pouch design,
no significant differences were found in postoperative complica-
tions (i.e. anastomotic leak, stricture, pelvic sepsis, pouchitis, small
bowel obstruction and pouch failure). In terms of functional out-
comes, bowel frequency and the use of antidiarrheal medication
was higher in patients with a J-pouch. However, patients with an
S- or W-pouch had more difficulty in pouch evacuation, resulting
in a lower quality of life [28, 29]. Taken together, it seems favour-
able to create a J-pouch with good functional outcome in most
cases, and only switch to an S- or W-design when there is inade-
quate length.

When adequate length is still not achieved, even after several
lengthening techniques, another technique has been used in our
hospital. This technique, called the floating pouch, has not yet been
described in the literature. The pouch is created and thereafter left
in the pelvis with a proximal diverting ileostomy. A second surgery,
about a half year later, takes place to create the anastomosis. In
our experience, the vessels have gained enough length for suffi-
cient reach and the final anastomosis is created. Future studies are
needed to investigate this lengthening technique.

The current systematic review has certain strengths and limita-
tions. To the best of our knowledge, this is the first systematic re-
view to report all different available surgical lengthening techniques
in IPAA surgery. Fifteen years ago, Uraiqat et al. published an over-
view including four different surgical lengthening techniques based
on eight selected studies [2]. However, no systematic search was
conducted in their review. In addition, the images drawn by one of
the current authors visually support the reader in understanding all
different surgical lengthening techniques.

& @

This current systematic review has some limitations. Although
we identified various surgical lengthening techniques, it was not
possible to investigate the association between these different sur-
gical techniques and the risk of developing postoperative complica-
tions. Furthermore, an initial objective of this study was to identify
an adequate length for creating an ileal pouch. While most studies
use the pubic symphysis as a landmark, there is no consensus in the
literature about which part of the pubic symphysis should be used to
assess reach, leading to unclear definitions and thus making compar-
isons between studies more difficult. Also, one could hypothesize
that adequate length differs per patient. It is most important that the
pouch can be created without tension on the pouch-anal anastomo-
sis. Prospective studies on this topic, including preoperative mea-
sured length of the pelvis and pubic symphysis, could be considered
to define this crucial factor. Another limitation of this study is that
the findings of this systematic review may be somewhat limited by
the medium quality of the included studies. No prospective or ran-
domized controlled trials have been performed regarding this topic.

In conclusion, this manuscript describes a step-by-step approach
in the operative algorithm: pouch folding, stepladder incisions, skele-
tonization of vessels, construction of a J- or S-pouch, division and liga-
tion of mesenteric vessels, and the use of an interposition vein graft.

Future research should primarily focus on study designs that de-
scribe and evaluate new techniques such as the floating pouch and
intraoperative fluorescence angiography using indocyanine green.
In addition, the definition of ‘adequate length’ should be examined,

including the method for measuring the length of the pouch.
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SUPPORTING INFORMATION
Additional supporting information can be found online in the

Supporting Information section at the end of this article.
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