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 Introduction

Since its description in 1978 [1], the ileal-pouch anal anastomosis (IPAA) has 
become the most commonly performed procedure for patients with ulcerative colitis 
requiring surgery. In their initial description of the IPAA, Parks and Nichols con-
structed a three-limb “S” pouch with a hand-sewn pouch-anal anastomosis. Several 
years later, Utsunomiya [2] et al. reported on a two-limb “J” pouch; with the advent 
of the surgical stapler, this generally became the procedure of choice due to its ease 
of construction. As practice patterns have changed over time, the optimal pouch con-
figuration has been debated in the literature. Both the S-pouch and J-pouch configu-
rations have well described functional and complication profiles. In this chapter, the 
literature comparing the complication rates and functional results of these pouches is 
reviewed and followed by our recommendation on the optimal design for IPAA 
(Table 34.1).

Table 34.1 PICO Table

(P) Patients (I) Intervention (C) Comparator (O) Outcome
Ulcerative colitis patients 
undergoing ileal pouch-anal 
anastomosis

J-pouch S-pouch Complication rates, 
functional results

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-030-16755-4_34&domain=pdf
https://doi.org/10.1007/978-3-030-16755-4_34
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 Search Strategy

A comprehensive literature search of Cochrane Database of Collected Research, 
EMBASE, MEDLINE, and PubMed was performed to identify all of the English- 
language publications related to ulcerative colitis and ileal pouch-anal anastomosis 
complication rates and functional results from 1985 to 2018. Key search terms 
included the following: “ileal pouch-anal anastomosis,” “inflammatory bowel dis-
ease,” “proctocolectomy,” and “ulcerative colitis,” “J-pouch,” “S-pouch.” Studies 
were excluded if they did not directly compare J-pouch and S-pouch configurations 
or if they failed to measure any post-operative complications or functional outcomes 
of interest. Several studies included comparisons of J-pouches and S-pouches, in 
addition to comparisons to other pouch designs (K-pouch, W-pouch). Only the most 
recent study was included if similar studies from the same institution were encoun-
tered. References of the included studies were reviewed to identify additional stud-
ies that were incorporated as appropriate.

 Results

After the description of the J-pouch and the development of the end-to-end surgical 
stapler, many surgeons began to favor J-pouch creation for patients with ulcerative 
colitis due to ease of construction. Subsequently, a number of studies have com-
pared both post-operative complications and functional outcomes between the 
J-pouch and the previously described S-pouch. The majority of these studies are 
limited to retrospective, single-center series of patients undergoing IPAA for either 
ulcerative colitis or familial adenomatous polyposis. No randomized controlled tri-
als exist and few studies focus solely on patients with UC.

 Complications

 Pouch Failure
Anastomotic leak and pelvic sepsis have been shown to be important risk factors for 
pouch failure, defined as the need for permanent ileostomy or pouch excision [3]. A 
prospective, non-randomized analysis of 23 J-pouches and 15 S-pouches evaluated 
at 6 months after surgery by DeSilva [4] showed no difference in surgical complica-
tions before or after diverting ileostomy closure, including pelvic sepsis, wound 
infection, anastomotic dehiscence, stricture, and hemorrhage. Macrae [5] and 
Tulchinksy [6] similarly showed no difference in pouch failure in retrospective 
single- center studies.

A meta-analysis performed in 2007 of 23 studies found no difference in rates of 
anastomotic leak, pelvic sepsis or pouch failure [7]. One study by Mukewar [8] 
focusing on long-term complications evaluated 215  J-pouches at a median of 
15 years after pouch creation and 45 S-pouches at a median of 9 years after surgery. 
Pouch failure was similar between groups at 6.7% and 7.9% respectively. The most 
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recent large retrospective single-center study of 4525 patients (4098 J and 427 S 
pouches) in 2017 again found no difference in pouch failure [9]. Interestingly, one 
study [10] of 502 handsewn IPAAs at a single tertiary care center (68.7% with UC) 
including 333  J pouches and 169  S-pouches, found a statistically higher rate of 
complications in J-pouches. Specifically, pelvic sepsis (13.8% vs. 7.7%), pouch fis-
tula (15.8% vs. 9.5%), and pouch-related complications (33.0% vs. 23.1%) were 
higher in patients with J-pouches. However, anastomotic leak, separation, and 
pouch failure rates were similar between groups. The authors of that study hypoth-
esized that the S-pouch had more favorable anatomy for a hand-sewn anastomosis 
due to its extra 1–2 cm of length.

 Pouchitis
Pouchitis is the most common long-term complication for patients with 
IPAA. Several studies have looked at the incidence of pouchitis by pouch design 
with mixed results. At least six retrospective studies [4, 10–14] and two meta- 
analyses [7, 15] have found no differences in pouchitis rates between configura-
tions. These studies have a fair amount of heterogeneity in the reported incidences 
of pouchitis (10–39%), likely due to variable follow up rates and definitions of 
pouchitis (some studies used clinical diagnosis while others relied on endoscopic 
evidence). In contrast, at least three studies have found a higher rate of pouchitis in 
patients with J-pouches. McMullen [16] retrospectively compared 38 J-pouches and 
35 S-pouches and found pouchitis rates of 23.7% and 5.7% respectively, and Durno 
[17] reported pouchitis in 12 out of 41 J-pouches and none of 13 S-pouches. The 
highest quality data demonstrating an increased risk of pouchitis in J-pouches 
comes from Mukewar [8], who identified rates of acute pouchitis in 36% of 
J-pouches and 15.6% in S-pouches. Furthermore, this study reported that chronic 
antibiotic-resistant pouchitis occurred in 13% of J-pouches and none of the 
S-pouches (S-pouch vs. J-pouch OR 0.07; 0.001–0.54, p = 0.001). The etiology for 
the potential increased rates of pouchitis in J-pouches is unclear; however, some 
authors have hypothesized that there is likely a mechanical etiology, such as stretch 
on the mesenteric vasculature during pouch creation.

 Mechanical Complications
Mechanical obstruction in patients with IPAA can present in the form of adhesive 
small bowel obstruction, pouch-anal anastomotic stricture, or efferent limb syn-
drome. Two large meta-analyses [7, 15] showed no differences in adhesive small 
bowel obstruction when the data were viewed in aggregate. A retrospective study 
[12] of pediatric patients with ulcerative colitis also demonstrated no differences in 
small bowel obstruction between J-pouches and S-pouches. Wu’s comparison of 
handsewn J-pouch and S-pouch [10] highlighted a higher rate of partial SBO in 
J-pouches (35% vs. 22%, p = 0.003).

Obstruction at the pouch-anal anastomosis itself has been widely studied, as 
S-pouches appear to be uniquely susceptible to “efferent limb syndrome” in which 
the segment of ileum that exits the pouch and is anastomosed to the anus prevents 
spontaneous evacuation. In one of the earliest comparisons between the two designs, 
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Schoetz [11] reported that two of 20 S-pouches required pouch intubation compared 
to none of the J-pouches. DeSilva’s [4] prospective study of 23  J-pouches and 
15 S-pouches at 6 months post-operatively reported the ability to evacuate in all J 
pouches and only 7 of the 15 S-pouches. Pescatori [14] reported that a small number 
of S-pouches (4 of 59) required intubation, however none of the 131 J-pouches had 
difficulty evacuating.

Furthermore, three retrospective single-center studies [17–19] cite spontaneous 
evacuation rates of 46–75% in S-pouches compared to 88–98% in J-pouches; 
Lovegrove’s [7] meta-analysis calculated a cumulative odds ratio of 6.2 in the need 
for pouch intubation when comparing S-pouches to J-pouches. Mukewar’s study on 
long term outcomes of pouches reported that S-pouches were more likely to have 
pouch-related complications than J pouches (44% vs. 9%), with the majority of 
complications in S-pouch being related to obstruction due to a long distal limb or 
anastomotic stricture [8].

In contrast, a number of studies comparing J-pouches and S-pouches have dem-
onstrated no difference in pouch intubation or spontaneous evacuation; however, 
these are often small retrospective studies with lower quality data [20, 21]. Stricture 
at the pouch-anal anastomosis has been reported in a small number of studies. A 
retrospective single-center study [12] of pediatric patients with UC reported an inci-
dence of 2.0% in J-pouches compared to 21% in S-pouches. Wu’s analysis of hand-
sewn anastomosis did not favor S-pouches or J-pouches in regard to anastomotic 
stricture (21% vs. 26%).

 Functional Outcomes

Many studies have examined functional outcomes in J-pouches compared to 
S-pouches and the two pouch designs therefore have very well described profiles. 
Several of these studies have focused on pouch anatomy and physiology, attempt-
ing to characterize differences in pouch function that may be attributed to the 
extra volume associated with the third limb of the S-pouch. The earliest review of 
pouch physiology was conducted by Nasmyth [22] in 1987 and examined 
10 J-pouches and 7 S-pouches. The average maximum volume and compliance of 
S-pouches was 440 mL and 13.3 mL/mmHg respectively, which was higher than 
the average measurements in the J-pouches (340  mL and 8.8  mL/mmHg). 
However, this study was possibly confounded by differences in the times from 
surgery, as S-pouches were measured at a mean of 23 months from time of cre-
ation while J-pouches were measured at an average time of 5 months from cre-
ation. One other study by Hallgren [23] concluded that S-pouches have greater 
maximum pouch volume at 1 year compared to S-pouches (420 mL vs. 305 mL). 
Two other prospective studies [4, 21] and one retrospective study [24] found no 
difference in maximum pouch volume, but reported greater compliance in 
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S-pouches (14 mL/mmHg vs. 7–8 mL/mmHg). Interestingly, there was also no 
difference in resting anal canal pressure between groups. The clinical significance 
of these parameters is unclear.

Frequency of defecation, urgency, and fecal incontinence have a tremendous 
impact on patient quality of life. In some of the earliest retrospective analyses in 
the late 1980s [22, 25, 26], J-pouches were associated with an increase in stool 
frequency by about one bowel movement over 24 h (5–6 vs. 4–5). One of these 
studies [25] interestingly found that urgency was increased in J-pouches in the 
short term, but that this disappeared at 8 months. Schoetz [11] reported an incon-
tinence rate of 10.6% in J-pouches vs. 5% in S-pouches, but no differences in 
urgency, frequency, or need for absorptive pads. Cohen’s retrospective study [20] 
of 70 J-pouches and 80 S-pouches initially found worse urgency, frequency, and 
nocturnal awakening with J-pouches, but again these differences disappeared at 
8 months.

As technical proficiency in J-pouch creation increased, several studies [4, 14, 23, 
24, 27, 28] reported no statistically significant difference in 24-h stool frequency. Of 
these studies, one [24] demonstrated a significantly higher prevalence of nocturnal 
bowel movements in J-pouches compared to S-pouches (70% vs. 50%). DeSilva 
[4], Romanos [18], and Sarigol [12] all reported no differences in overall, daytime 
or nocturnal incontinence, and Tekkis [27] showed no difference in urgency. In a 
small prospective single center study of 17 J-pouches and 18 S-pouches, Tuckson 
[21] reported an increase in median stool frequency over 24 h in J-pouches (6 vs. 5, 
p < 0.05), as well as a higher rate of nocturnal incontinence (53% vs. 28%), noctur-
nal bowel movements (75% vs. 40%), and lower proportion of patients that were 
able to defer defecation for greater than 1 h (35% vs. 50%). The groups in this study 
had no difference in daytime incontinence rates and had similar average duration of 
deferred defecation.

In Wu’s analysis of handsewn pouch-anal anastomoses, J pouches had signifi-
cantly more bowel movements over 24 h (7 vs. 6, p < 0.001), higher prevalence of 
use of absorptive pads (46% vs. 29%, p < 0.001), and higher fecal incontinence 
severity index scores (26.8 vs. 21.4, p = 0.02). Both of the large meta-analyses [7, 
15] comparing pouch designs concluded that J-pouches were subject to increased 
stool frequency with an average of one more bowel movement over 24 h. All other 
functional outcomes however were equivalent between pouch designs.

The creation of an IPAA inherently results in an increase in diarrhea due to the lack 
of colonic absorptive capacity. Consequently, many patients require anti- diarrheal 
agents for symptom management. Studies evaluating necessity for anti- diarrheal 
agents have shown a clear advantage for the S-pouch design. In Schoetz’s earliest 
analysis in 1986, 51% of J pouches required anti-diarrheal agents compared to 30% of 
S-pouches [11]. Similarly, three other retrospective studies [4, 18, 21] found a signifi-
cantly increased need for anti-diarrheal agents and a meta- analysis [7] calculated an 
aggregate odds ratio of 0.36 for S-pouch compared to J-pouch (p = 0.01).

34 Optimal Design for Ileal-Pouch Anal Anastomosis



310

 Alternative Pouch Designs

In addition to J and S pouches, several other IPAA designs have been described, in 
particular the four-loop W-pouch, the H-reservoir, and the ileoanal Kock pouch. 
While detailed analysis of these designs is outside the scope of this chapter, it should 
be noted that some groups have reported improved outcomes over the more com-
monly performed J-pouch. A meta-analysis [15] of studies comparing pouch con-
figurations found that the W-pouch had a lower rate of pouch failure when compared 
to the J-pouch (OR 2.8, p < 0.01) and S-pouch (OR 4.9, p < 0.01). Furthermore, the 
W-pouch had a weighted mean difference of 0.6 bowel movements per 24 h less 
than the J-pouch (p < 0.01) and a lower rate of need for anti-diarrheal medications 
(J vs. W, OR 2.7, p < 0.01), but similar rates of seepage, pad usage, urgency, incon-
tinence, and ability to evacuate spontaneously. This meta-analysis did include three 
randomized control trials; however close to 50% of W-pouches were created by a 
single high-volume center and therefore these favorable outcomes may not be 
generalizable.

 Recommendations Based on Data
Surgeons performing restorative IPAA after proctocolectomy for ulcerative colitis 
should favor creation of a J-pouch configuration over an S-pouch configuration, 
although both designs have generally good outcomes when performed by experi-
enced surgeons. Although the quality of evidence in the literature is low, a distinct 
advantage for the J pouch over the S pouch exists when considering the ability to 
spontaneously evacuate without pouch intubation, as this has been a reported com-
plication of S-pouch creation.

Because the J pouch configuration is associated with slightly increased stool 
frequency (one BM/day) and higher rates of pouchitis, one can make the case for the 
S-pouch configuration. However, the difference in stool frequency is small and may 
decrease with time as the pouch matures. Furthermore, the pouchitis data are heter-
ogenous with a number of studies (including 2 meta-analyses) showing no differ-
ence in pouchitis rates and only one retrospective study showing increased pouchitis 
rates in J-pouches in the long-term. S-pouches may have improved functional out-
comes for handsewn pouch-anal anastomosis, however prospective randomized 
controlled trials are needed to support this practice. (Evidence quality: low; strength 
of recommendation: moderate).

 Personal View of Data
Taken together, we continue to favor the J-pouch design over the S-pouch because of 
relative ease of creation and comparable functional outcomes in terms of stool fre-
quency, continence, etc. There may be slightly less pouchitis with the S-pouch, but we 
suspect the incidence is probably similar if one were to perform a careful study that 
included histologic as well as clinical criteria. The main problem with the S-pouch is 
the association with poor evacuation and need for intubation, difficulties that are virtu-
ally absent in the J-pouch patients. However, in patients where extra length is required 
to reach the anal canal, the S-pouch is a reasonable alternative (Table 34.2).
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