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BACKGROUND: There are scant data on the presumed
reduction of small-bowel obstruction and incisional
hernia rates associated with laparoscopic IPAA.

OBJECTIVE: The aim of this study was to compare long-
term outcomes after open vs laparoscopic IPAA based on
a previous study from our institution.

DESIGN: This was a retrospective cohort study (from
January 1992 through December 2007).

SETTINGS: The study was conducted in a high-volume,
specialized colorectal surgery department.

PATIENTS: Patients included those who were enrolled
in a previous institutional case-matched (2:1) study that
examined 238 open and 119 laparoscopic IPAAs.

MAIN OUTCOME MEASURES: Long-term complications,
including incisional hernia clinically detected by
physician, adhesive small-bowel obstruction requiring
hospital admission and surgery, pouch excision, and
pouchitis rates, were collected. Laparoscopic abdominal
colectomy followed by rectal dissection under direct
vision (lower midline or Pfannenstiel incision) and
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converted cases were analyzed within the laparoscopic
group.

RESULTS: Groups were comparable with respect to

age, sex, BMI, and extent of resection (completion
proctectomy vs proctocolectomy), consistent with the
original case matching. Mean follow-up was significantly
longer in the open group (9.6 vs 8.1 years; p = 0.008).
Open and laparoscopic operations were associated with
similar incidences of incisional hernia (8.4% vs 5.9%;

p = 0.40), small-bowel obstruction requiring hospital
admission (26.1% vs 29.4%; p = 0.50), and small-bowel
obstruction requiring surgery (8.4% vs 11.8%; p =

0.31). A subgroup analysis comparing 50 patients with
laparoscopic rectal dissection versus 69 patients with
rectal dissection under direct vision confirmed statistically
similar incidences of incisional hernia, hospital admission,
and surgery for small-bowel obstruction.

LIMITATIONS: This study was limited by its retrospective
nature.

CONCLUSIONS: Some of the anticipated long-term
benefits of laparoscopic IPAA could not be demonstrated
in this cohort. The lack of such long-term benefits
should be discussed with patients when proposing a
laparoscopic approach.

KEY WORDS: lleal pouch-anal anastomosis; Incisional
hernia; Laparoscopic surgery; Long-term outcomes;
Small bowel obstruction.

Total proctocolectomy with IPAA! has become the

preferred surgical option for the majority of pa-
tients with ulcerative colitis who cannot be treated
medically and select patients with familial adenomatous

DISEASES OF THE COLON & RECTUM VOLUME 58: 3 (2015)


mailto:stocchl@ccf.org

DiseASES OF THE COLON & RECTUM VOLUME 58: 3 (2015)

polyposis.>® As the experience in laparoscopic colorectal
surgery has accumulated, an increasing number of pa-
tients requiring IPAA have been offered a laparoscopic ap-
proach.

A number of reports, including 2 prospective ran-
domized trials,** have indicated that laparoscopic IPAA is
safe and feasible when compared with the open approach.
A number of series have also examined short-term results
of laparoscopic IPAA in terms of functional outcomes,
cosmesis, quality of life, and body image.*'* However,
data on the long-term incidence of incisional hernia (IH)
and small-bowel obstruction (SBO) after laparoscopic
IPAA remain limited. There is evidence both from our in-
stitution'! and from others'>'* that laparoscopic IPAA re-
sults in a reduced formation of adhesions. These findings
are consistent with the data indicating that laparoscopic
colorectal surgery is associated with a decreased incidence
of IH and SBO when compared with open surgery.'"*'> A
previous case-matched study® from our institution indi-
cated that laparoscopic IPAA provides recovery advan-
tages over open IPAA. In this study, we investigated the
follow-up of patients enrolled previously into a study to
observe the difference between the laparoscopic and open
techniques with respect to long-term complications. The
aim of our study was the evaluation of such long-term
complications after open and laparoscopic IPAA based on
the same original patient cohort.

MATERIALS AND METHODS

All of the patients who underwent open vs laparoscopic
IPAA, enrolled in a previous institutional case-matched
study, were retrospectively investigated by using data from
a prospectively collected database. Surgical techniques,
postoperative management, indications for surgery, and
1-year and 5-year functional outcomes were described
previously.® The extraction site was through a Pfannenstiel
incision, except in 1 patient who had a periumbilical ex-
traction site. The definition of laparoscopic IPAA included
both cases of laparoscopic rectal dissection and cases of
laparoscopic total abdominal colectomy followed by rectal
dissection under direct vision. Each patient undergoing
laparoscopic IPAA enrolled in the original study had been
1:2 matched with 2 counterparts who had open IPAA be-
tween 1992 and 2007 based on age (within 2 years), sex,
extent of resection (completion proctectomy or proc-
tocolectomy), date of surgery (within 2 years), and BMI
(within 2kg/m?). Conversion to open surgery was defined
as performance of a conventional midline laparotomy,
with an abdominal incision longer in size than what was
initially planned for specimen retrieval. Patients whose
operations were started laparoscopically but ultimately re-
quired conversion to laparotomy were considered in the
laparoscopic group in an intention-to-treat analysis.
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The analysis of long-term complications included
incidence, location, and surgical repair of IH; adhesive
SBO requiring hospital admission with nonoperative
management; adhesive SBO requiring surgery; pouch
excision; and pouchitis rates. We also performed a sub-
group analysis based on the specific approach used for
rectal dissection, totally laparoscopic vs dissection un-
der direct vision (using either a lower midline or Pfan-
nenstiel incision). An additional analysis was performed
comparing patients who underwent completely lapa-
roscopic operations, including laparoscopic rectal dis-
section, and patients who underwent open surgery. In
addition, we evaluated the specific effect of the applica-
tion of sodium hyaluronate methylcellulose antiadhesion
barrier (Seprafilm, Genzyme Corporation, Cambridge,
MA) on SBO. Data were obtained from our institutional
review board—approved, prospectively maintained elec-
tronic pouch database, supplemented by office visits and
patient charts as necessary.

IH was defined as any abdominal wall gap with or
without an associated bulge in the area of the incisional
scar, which was palpable on clinical examination and/
or identified on radiologic imaging. Confirmation of a
diagnosis of IH required review of radiologic reports or
office visit reports. The definition of IH only applied to
patients who had resumed anal defecation through the
newly created IPAA. Temporary incisional or parastomal
hernias occurring during the different stages of surgi-
cal treatment, for example, after initial total abdominal
colectomy or while the patient had a diverting ileostomy,
were excluded from the analysis. Each individual surgi-
cal incision was considered as a possible IH site, includ-
ing the midline incision, former ileostomy stoma site,
trocar sites, and a Pfannenstiel incision/extraction site.
SBO was defined on the basis of accepted clinical and
radiologic criteria, which have been described previ-
ously.? An adhesion-related SBO was assumed when no
other causes of mechanical SBO could be identified dur-
ing successful nonoperative management or when ad-
hesions causing SBO were encountered at the time of
surgery to treat SBO. We confirmed SBO based on the
reports from office visits, letters from outside facilities,
and notes from the emergency department as necessary.
The incidence of both TH and SBO was assessed based
on the number of patients experiencing at least 1 event.
Pouch excision was defined as pouch removal because
of chronic dysfunction or persistent chronic pelvic in-
fection and treated with end ileostomy (pouch failure)
or redo pouch surgery. The diagnosis of pouchitis was
also based on previously described symptoms and endo-
scopic findings.?

Statistical significance was assumed when the p value
(2-sided) was <0.050. Categorical variables were analyzed
with y? or Fisher exact test, and quantitative variables were
analyzed with a Wilcoxon rank-sum test.
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Table 1. Comparison of long-term results between laparoscopic and open IPAA

Variable Open (N=238) Laparoscopic (N=119) p
Follow-up, mo, mean (SD) 116 (64.0) 98 (50.0) 0.008
Anti-adhesion barrier usage, n (%) 43 (18.1) 23(19.3) 0.77
Incisional hernia, n (%) 20 (8.4) 7 (5.8) 0.40

Midline 12 1

Former ileostomy site 8 3

Umbilical port site NA 1

Umbilical extraction site NA 1

Right lower quadrant port site NA 1

Pfannenstiel extraction site NA 0
Hospital admission for SBO, n (%) 62 (26) 35 (29.4) 0.50
Surgery for SBO, n (%) 20(8.4) 14 (11.8) 0.31
Pouch excision, n (%) 12 (5.0) 7 (5.9) 0.74
Pouchitis incidence, n (%) 93 (39.1) 28 (23.5) 0.003
Median time to pouchitis, mo (range) 22 (0-207) 26 (0-152) 0.89

SBO = small-bowel obstruction; NA = not applicable.

RESULTS

Long-term follow-up data were available on a total of 357
previously matched patients who had undergone IPAA.
All of the ileal pouch procedures were performed elec-
tively. A total of 25 patients (7%; 2 patients in the lapa-
roscopic group and 23 patients and in the open group)
undergoing initial total abdominal colectomy required
urgent surgery. Mean age at the time of first surgery, sex,
BMI, and extent of resection (completion proctectomy vs
proctocolectomy) were comparable between the groups
based on the case matching of the original study. Similarly,
antiadhesion barrier usage had also been comparable be-
tween the groups. Preoperative serum albumin levels be-
fore the initial operation were comparable (4.04 vs 4.14 g/
dL for the laparoscopic and open groups; p = 0.59). Nine
patients (7.6%) initially approached laparoscopically had
required conversion.

With respect to preoperative medications (ie, preced-
ing the initial operation), groups were comparable for the
use of infliximab (28.0% vs 17.6%; p = 0.07), mesalamine
(46.5 vs 49.6%; p = 0.61), mercaptopurine (11.0% vs 4.9%;
p =0.11), azathioprine (12.2% vs 12.6%; p = 0.93), and cy-
closporine (0 vs 3.3%; p = 0.15) for patients who under-
went laparoscopic and open IPAA. Although steroid use was
more common in the open IPAA group (50.7% vs 38.2%; p
=0.037), the duration of steroid treatment was longer in the
laparoscopic IPAA group (39.8 vs 29.9 months; p = 0.023).
The incidence of SBO preceding the ileostomy takedown
after hospital discharge after IPAA was comparable between
the groups (12 patients (10%) in the laparoscopic group vs
19 patients (7%) in the open group; p = 0.44).

Results of comparative long-term outcomes are reported
in Table 1. Mean follow-up for all of the patients combined
was 9.1+5.0 years and was significantly longer in the open
group compared with the laparoscopic group (9.6+£5.4 vs
8.11+4.3 years; p = 0.008; same times reported in months in
Table 1).IH developed in 27 patients (7%) based on the entire

cohort and was comparable between the groups (Table 1). It
was notable that, among the different hernia sites, there were
no cases of IH occurring at the Pfannenstiel extraction site
of 117 patients treated laparoscopically. The details on tim-
ing, location, treatment, and length of hospital stay associated
with IH repair are reported in Table 2. A total of 24 (89%)
of 27 patients underwent surgical treatment for IH. The re-
maining 3 patients (1 midline and 1 former ileostomy site in
the open group and 1 former ileostomy site in the laparo-
scopic group) were diagnosed with IH but did not undergo
surgical repair. Four patients with TH had also experienced
abdominal wall hernia before re-establishment of intestinal
continuity, specifically 2 parastomal hernias followed by TH
at the former ileostomy sites and 2 midline IHs, of which 1
former ileostomy site was in the laparoscopic group, whereas
the remaining 3 patients underwent open surgery. There was
a single case of IH occurring in the midline among converted
patients. Two cases of [H occurred in 12mm port sites used
for IPAA performed in 1998 and 1999. There were no addi-
tional cases of port-site [Hs. There were 4 patients with recur-
rent TH after initial repair; they were treated with mesh repair
and have been free from further recurrence after a median
follow-up of 10 years (range, 3—22 years). The diagnosis of
IH occurred earlier in the laparoscopic group, but this did
not amount to a statistically significant difference, and the
combined median length of stay when considering all of the
operations was also comparable (Table 2). Baseline patient
characteristics and risk factors were similar among individu-
als who experienced IH after laparoscopic vs open IPAA
(Table 3). With respect to SBO, 97 patients (27%) required
a total of 136 hospital admissions for nonoperative manage-
ment, 21 (22%) of whom had more than 1 admission, rang-
ing from 2 to 6. Of all of the patients experiencing SBO, 34
patients (35%) required surgery to relieve the obstruction.
When comparing both rates of hospital admission and sur-
gery for SBO, there were no significant differences between
the laparoscopic and open techniques. Regarding timing of
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Table 2. Comparison of hernia characteristics and repair outcomes between laparoscopic and open IPAA patients

Open Laparoscopic
Variable (n/N =20/238 [8.4%]) (n/N=7/119[5.8%]) p
Time to hernia diagnosis, mo, median (range)? 13.5 (4-52) 6 (1-52) 0.09
Repair of initial hernia, n 18 6 0.75
Mesh repair 10 1
Midline 7 1
Former ileostomy site 3 0
Primary repair 8 5
Midline 4 0
Former ileostomy site 4 2
RLQ port site NA 1
Umbilical port site NA 1
Umbilical extraction site NA 1
Repair of recurrent hernia, n 2 2
Mesh repair 1 2
Midline 1 1
Umbilical extraction site NA 1
Primary repair 1
Former ileostomy site 1 -
Overall length of stay, d, median (range)® 4(1-37) 4(3-5) 0.58

NA = not applicable; RLQ = right lower quadrant.

2Data show the interval between re-establishment of intestinal continuity and diagnosis of incisional hernia.
bOverall length of stay for each patient was the combined length of hospital stay associated with each hernia repair, as applicable.

the initial episode of SBO after re-establishment of intestinal
continuity, groups were comparable (6.3 vs 9.4 months; p =
0.75). Four patients in the laparoscopic group experiencing
SBO had been conversions. When considering only patients
with SBO, baseline characteristics and risk factors were again
comparable between the groups except for the antiadhesion
barrier, which had been applied significantly more often dur-
ing open surgery (Table 4).

When considering the entire cohort, 34% (n = 121)
of patients experienced at least 1 episode of pouchitis.

Median time to pouchitis from the time of IPAA for all
of the patients was 22.5 months (range, 0-207.0 months).
Pouchitis rates were significantly increased in the open
group, albeit after a significantly longer follow-up when
compared with the laparoscopic group. When considering
median intervals to the first episode of pouchitis from the
time of IPAA construction, the 2 groups were in fact com-
parable (26 months (range, 0—152 months) vs 22 months
(range, 0-207 months) for the laparoscopic and open
groups; p = 0.89).

Table 3. Comparison of patient characteristics and risk factors for the development of incisional hernia between laparoscopic and open

IPAA patients
Open Laparoscopic

Variable (n/N =20/238 [8.4%]) (n/N=7/119[5.8%]) p
Follow-up, mo, mean (SD) 110.3 (48.4) 130.5 (63.5) 0.14
Age, y, mean (SD) 40.7 (15.7) 45.0 (15.0) 0.54
Men, n 10 2 0.003
Diagnosis, n 0.61

Ulcerative colitis 18 6

FAP 1 1

Colon cancer 1 0
Extent of resection, n 0.58

Proctocolectomy 11 3

Completion proctectomy 9 4
Previous abdominal surgery, n 5 2 0.96
BMI, kg/m? 29.0 28.2 0.54
Diabetes mellitus, n 1 0 0.52
COPD, n 1 0 0.52
Other comorbidities, n? 4 3 0.26
Wound infection, n 7 1 0.27
Wound dehiscence, n 2 0 0.35

COPD = chronic obstructive pulmonary disease; FAP = familial adenomatous polyposis.

2Data include hypertension and deep vein thrombosis.
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Table 4. Comparison of patient characteristics and risk factors for the development of small-bowel obstruction between laparoscopic and

open IPAA patients

Open Laparoscopic

Variable (n/N =62/238 [26%)]) (n/N=35/119[29%]) p
Follow-up, mo, mean (SD) 122 (64.8) 101 (49.2) 0.10
Age, y, mean (SD) 31.2(13.4) 33(13.8) 0.54
Men, n 31 17 0.89
Diagnosis, n 0.83

Ulcerative colitis 44 23

FAP 16 11

Cancer 1 0

Crohn's disease 1 1
BMI, kg/m? 236 224 0.26
Extent of resection, n 0.93

Proctocolectomy 50 28

Completion proctectomy 12 7
Anti-adhesion barrier usage, n 19 3 0.01
Previous abdominal surgery, n 13 5 0.37

FAP = familial adenomatous polyposis.

A total of 19 patients (5.3%) required pouch excision,
with rates comparable between the open and laparoscopic
groups (12% vs 7%; p = 0.74). No patient included in this
study underwent permanent stoma diversion with a dys-
functional pouch left in situ. The cause of pouch excision
was chronic pelvic sepsis in all but 1 patient treated lapa-
roscopically who developed pouch ischemia and another
patient with recurrent rectal cancer who had undergone
open IPAA with total mesorectal excision for adenocar-

Table 5. Subgroup analysis comparing demographics and

long-term results among patients undergoing rectal dissection
under direct vision vs laparoscopic rectal dissection

Rectal
dissection Laparoscopic
under direct rectal
vision dissection

Variable (N=69) (N=50) p
Age, y, mean (SD) 33.8(13.3) 35.3(15.3) 0.73
Men, mean (SD) 40 (58) 29 (42) 0.08
Extent of resection 0.49

Completion proctectomy 13 12

Proctocolectomy 56 38
BMI, kg/m? 24.7 (4.9) 24.6 (4.4) 0.94
Anti-adhesion barrier use 13 10 0.87
Follow-up, mo, mean (SD) 108.0 (52.0) 83 (43.3) 0.002
Incisional hernia 3 4 0.45

Former ileostomy site 2 1

Umbilical port site 1 1

RLQ port site 0 1

Midline 0 1

Pfannenstiel 0 0

extraction site

Hospital admission for SBO 24 1 0.13
Surgery for SBO 1 3 0.1
Pouch excision 5 2 0.44
Pouchitis 21 7 0.03

Values are reported as absolute values unless noted otherwise.
RLQ = right lower quadrant; SBO = small-bowel obstruction.

cinoma complicating ulcerative colitis. A redo IPAA was
performed in 4 and 2 patients originally treated with the
open and laparoscopic techniques (p = 0.73).

Of 119 patients with laparoscopic IPAA, rectal dissec-
tion was performed laparoscopically in 50 patients and
under direct vision in 69 patients. These 2 subgroups were
comparable with respect to age, sex, BMI, and extent of
resection. As shown in Table 5, the rates of IH, SBO re-
quiring hospital admission or surgery, and pouch excision
were statistically similar between the 2 subgroups. An ad-
ditional subgroup analysis was also performed comparing
patients who underwent complete laparoscopic opera-
tions, including laparoscopic rectal dissection, and pa-
tients undergoing open surgery, which also did not reveal
any significant differences in rates of IH (p = 0.87), SBO
requiring hospital admission (p = 0.60), or SBO requiring
surgery (p = 0.70).

We also compared laparoscopic and open IPAA based
on the actual treatment received, so that converted patients
were included in the open group. Laparoscopic and open
groups were again comparable with respect to incidence of
IH (5.5% vs 8.5%; p = 0.3), SBO requiring hospital admis-
sion (28% vs 26%; p = 0.5), and SBO requiring surgery
(11.8% vs 8.5%; p = 0.3).

Prospectively collected records of functional outcomes
were available for 106 patients at 10 years and specifically for
29 patients (24%) in the laparoscopic group and 77 patients
(32%) in the open group. Groups were comparable in terms
of pad use (p = 0.37), fecal urgency (p = 0.46), dietary re-
striction (p = 0.58), social restriction (p = 0.77), work restric-
tion (p = 0.12), and sexual restriction (p = 0.38).

DISCUSSION

The present study reports long-term outcomes of laparo-
scopic and open IPAA after a mean follow-up of 9.1 years.
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Although the risk of pouch excision and the time to
pouchitis onset were comparable between the 2 groups, as
expected, our data indicate that laparoscopic IPAA is not
associated with the anticipated benefits of decreased rates
of IH and SBO. In particular, both the overall incidence of
adhesive SBO requiring hospital admission and the pro-
portion of patients requiring surgery for SBO were similar,
unlike what was reported previously by our own institu-
tion when considering patients undergoing a variety of
laparoscopic vs open colorectal surgical procedures.'®!
Our case-matched study design helps minimize patient
heterogeneity and adds meaningful data on these specific
long-term outcomes after laparoscopic IPAA. With respect
to IH, the present study was focused on 1 specific surgical
procedure but confirms the results from other series indi-
cating a lack of significant benefits associated with lapa-
roscopic colorectal resections,'®?! including data from 3
prospective randomized trials.?’~** Other series, including
an earlier study from our institution, have instead indi-
cated a reduction in IH rates associated with laparoscopic
colorectal surgery.'”*»* The discrepancy among these
findings might depend on specific study design and length
of follow-up. It is, however, notable that the incidence of
IH in both study groups remains relatively low when com-
pared with IH rates after midline laparotomy in general,
which range between 9% and 20%? at 1 year after midline
laparotomy and can increase further with longer follow-
up.” The overall low incidence of IH in the present study
reflects the 4.3% rate reported by our institution in an ear-
lier audit of open ileal pouch procedures.?® This particular
difference between our IH rates and the rest of the litera-
ture probably depends on the characteristics of our select
study population, constituted by young and relatively lean
individuals, who are frequently in good general health.
Therefore, it is not surprising that the majority of patients
experiencing IH underwent surgical repair. The only study
to our knowledge specifically comparing the incidence of
IH after laparoscopic vs open IPAA is the series by Fichera
et al,” where, for a mean follow-up of 24.8 months, 73
patients were treated with a laparoscopic technique and
106 with an open technique. No cases of IH were reported
in the laparoscopic group compared with 8.8% after open
surgery.” Similarly, Duff et al** did not identify a single
case of IH in 75 patients undergoing laparoscopic IPAA
after a median follow-up of 33 months. Our study as-
sessed the individual incidence of IH based on its specific
location, and it is notable that there was no patient with
IH occurring at the Pfannenstiel incision site. This con-
firms the findings reported previously by Fichera et al®
and corroborates the preferential use of this extraction site
for laparoscopic colorectal surgery in general, when tech-
nically possible. With regard to the specific IH locations
in our laparoscopic group, they consisted of 1 midline IH
after conversion, 3 port-site hernias, and 3 hernias occur-
ring in former diverting ileostomy stoma apertures, which
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are created under direct vision through the extraction site.
Therefore, it is possible that, with an already low incidence
of IH after open IPAA, the putative advantages of laparo-
scopic surgery in the reduction of IH rates for this specific
procedure might require a much larger sample size to be-
come statistically detectable.

Unlike TH, SBO is a frequent long-term complica-
tion after IPAA, possibly because of the extent of dissec-
tion involving both the abdominal cavity and the pelvis. In
a recent meta-analysis of 61 studies assessing open IPAA
and subdivided according to the year of publication, the
incidence of SBO varied between 11.4% after the year 2000
and 13.1% based on earlier studies.?' These figures are con-
sistent with our overall institutional rate of 13%? but are
substantially lower than the SBO rates reported both in
the present study and in other series on open IPAA, which
are approximately >220%.’? One particular study has even
reported a cumulative incidence exceeding 31% after 10
years,* which surpasses the incidence of SBO after colorec-
tal resection for different indications.'®'” The prospective
rather than retrospective nature of the current study and its
length of follow-up are again the most likely explanations
for the relatively high rate of SBO in either group.

The results from the current study are in contrast with
other data suggesting that laparoscopic colorectal surgery
is associated with a decreased rate of SBO.>*** In addition,
at least 3 different studies have concurrently found that
laparoscopic IPAA is associated with decreased rates of
adhesions, possibly because of decreased small-bowel ma-
nipulation and incision length,"'="* 2 of which evaluated
patients undergoing laparoscopic rectal dissection.'>
Our subset analysis assessing the potential benefits of lap-
aroscopic rectal dissection suggests a possible reduction in
both the incidence of SBO and the requirement of surgery,
but our numbers are insufficient to reach statistical signifi-
cance. A future study with a larger sample size, inclusive
of surgeons who routinely perform the rectal dissection
laparoscopically, might clarify the impact of the more ex-
tensive use of the laparoscopic technique on SBO.

Despite its case-matched design, the current study re-
mains retrospective in nature with its inherent limitations.
In addition, the enrollment period of the original study
was 15 years, during which technical advancements in lap-
aroscopic surgery could have made the laparoscopic study
group less homogeneous. Long-term follow-up from the
above-mentioned randomized studies will provide the
most definitive data assessing the presumptive long-term
advantages of laparoscopic IPAA.

Although reaffirming the safety and feasibility of the
laparoscopic approach in pouch surgery, we believe that it
is necessary to disclose to patients that, although laparo-
scopic IPAA is associated with a number of short-term re-
covery benefits, the present data fail to confirm advantages
of the laparoscopic technique in the long-term reduction
of IH and SBO.
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