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Evaluation of Pelvic Anastomosis by
Endoscopic and Contrast Studies Prior
to Ileostomy Closure: Are Both
Necessary? A Single Institution Review

Cyrus A. Farzaneh, MD1, Mehraneh D. Jafari, MD1,
William Q. Duong, MD1, Areg Grigorian, MD1,
Joseph C. Carmichael, MD1, Steven D. Mills, MD1,
Matthew T. Brady, MD1, and Alessio Pigazzi, MD, PhD1

Abstract

Contrast enema is the gold standard technique for evaluating a pelvic anastomosis (PA) prior to ileostomy closure. With
the increasing use of flexible endoscopic modalities, the need for contrast studies may be unnecessary. The objective of
this study is to compare flexible endoscopy and contrast studies for anastomotic inspection prior to defunctioning stoma
reversal. Patients with a protected PA undergoing ileostomy closure between July 2014 and June 2019 at our institution
were retrospectively identified. Demographics and clinical outcomes in patients undergoing preoperative evaluation with
endoscopic and/or contrast studies were analyzed. We identified 207 patients undergoing ileostomy closure. According
to surgeon’s preference, 91 patients underwent only flexible endoscopy (FE) and 100 patients underwent both en-
doscopic and contrast evaluation (FE + CE) prior to reversal. There was no significant difference in pelvic anastomotic
leak (2.2% vs. 1%), anastomotic stricture (1.1% vs. 6%), pelvic abscess (2.2% vs. 3.0%), or postoperative anastomotic
complications (4.4% vs. 9%) between groups FE and FE + CE (P > .05). Flexible endoscopy alone appears to be an
acceptable technique for anastomotic evaluation prior to ileostomy closure. Further studies are needed to determine
the effectiveness of different diagnostic modalities for pelvic anastomotic inspection.
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Introduction

Anastomotic leak (AL) is the most feared complication
of a pelvic anastomosis (PA), as it can lead to intra-
abdominal sepsis.1 Although it is controversial whether
a defunctioning stoma (DFS) prevents AL, there is strong
evidence to suggest a DFS reduces AL sequelae, including
sepsis, peritonitis, and morbidity and mortality rates.2

Because of the severe complications associated with
AL, it is necessary to identify and avoid AL if possible.
Therefore, in cases where a DFS has been made to protect
a PA, surgeons will assess a patient’s anastomotic viability
prior to DFS reversal through physical examination, en-
doscopy, and/or imaging.3,4

Examination is performed to test the integrity of the
anastomosis and rule out leak, stricture, and fistula.3,5

Contrast enema has traditionally been viewed as the gold
standard for PA evaluation.3,6,7 However, with the in-
terpretative ambiguity of contrast studies and the

introduction of high definition (HD) endoscopy, the use of
contrast studies has been challenged.6,8 HD white light
flexible endoscopy, defined as more than 650-720 lines
of imaging resolution, enables detailed examination and
identification of anastomotic abnormalities, such as de-
hiscence or vascular compromise.9 In high risk anasto-
moses such as a PA, the need for high resolution and
magnification for identification of these abnormalities to
avoid potential leaks is important.9 There is little scientific
literature that considers the use of HD endoscopic

1Department of Surgery, Division of Colon and Rectal Surgery,
University of California, Irvine, Orange, CA, USA

Corresponding Author:
Alessio Pigazzi, MD, PhD, Division of Colon and Rectal Surgery,
Department of Surgery, University of California, Irvine Medical Center
333, The City Blvd West, Suite 850; Orange, CA, USA 92868-3298
Email: apigazzi@hs.uci.edu

https://us.sagepub.com/en-us/journals-permissions
https://doi.org/10.1177/0003134820964227
https://journals.sagepub.com/home/asu
mailto:apigazzi@hs.uci.edu
http://crossmark.crossref.org/dialog/?doi=10.1177%2F0003134820964227&domain=pdf&date_stamp=2020-12-07


modalities in conjunction with contrast studies. To ac-
count for this, the objective of this study is to compare
flexible endoscopy and contrast studies for anastomotic
inspection prior to DFS reversal. We hypothesized that
flexible endoscopic evaluation can be used as an ac-
ceptable alternative to contrast studies for evaluation of
a PA prior to ostomy reversal.

Methods

Patients with a PA who underwent a DFS reversal at the
University of California, Irvine (UCI) Medical Center
from July 2014 to July 2019 were reviewed. Consecutive
patients were retrospectively identified after accessing
a comprehensive UCI internal database that included all
patients who had undergone colorectal surgery over the 5-
year study period and was subsequently narrowed for
anastomotic types with DFS reversal. Anastomotic types
included colorectal, ileorectal, ileal pouch-anal anasto-
mosis (IPAA), J-pouch colorectal, and J-pouch ileorectal
anastomoses. Patient clinical data were reviewed for
a method of anastomotic assessment and 30-day outcomes
after reversal. Inclusion criteria were patient age over
18 years old and prior stapled PA undergoing an elective
DFS reversal. Approval for this study was acquired
through the institutional review board.

Patients were stratified via the types of anastomotic
evaluation. Evaluation was performed based on the op-
erating surgeon’s preference, which included a group of 6
colorectal surgeons. Surgeon preference was based on the
surgeon’s prior training and experience with DFS reversal.
Each evaluation method was performed as part of the
surgeon’s standard protocol for DFS reversal in an
elective setting and was necessary for the surgeon’s
workup for DFS reversal. Three of the 6 surgeons reg-
ularly performed both endoscopic and contrast evalua-
tions of the PA prior to reversal, while the remaining 3
surgeons performed endoscopic evaluation with selective
use of contrast imaging when anastomotic abnormalities
were noted. Groups were created as follows: patients
undergoing both flexible endoscopic and contrast eval-
uation (FE + CE) and patients undergoing only flexible
endoscopic evaluation (FE). Patients who only underwent
contrast evaluation without endoscopic evaluation were
excluded from comparison. Contrast evaluation was
performed either via water-soluble contrast enema, CT
scans of the abdomen/pelvis with rectal contrast, or small
bowel follow-through study through the DFS. The water-
soluble contrast enema and small bowel follow-through
study included post-evacuation X-rays. Small bowel
follow-through studies had been performed after attempts
at water-soluble contrast enema were made but not tol-
erated by the patient. Endoscopic evaluation was per-
formed by use of a HD flexible sigmoidoscope. All
contrast evaluations were performed preoperatively, while

endoscopic evaluations were performed either pre-
operatively or intraoperatively.

Demographics and clinical outcomes were analyzed.
Demographics included age, gender, smoking status,
chronic obstructive pulmonary disease (COPD), diabetes,
hypertension, American Society of Anesthesiologists
(ASA) score, body mass index (BMI), prior anastomosis,
diagnosis, and time to closure. Clinical outcomes included
AL, pelvic abscess, stricture, any anastomotic compli-
cation, ileus, readmission, and length of stay (LOS). AL
was defined as radiological, endoscopic, or physical ev-
idence of a staple line disruption, along with clinical
signs of leakage requiring intervention. Anastomotic
complication was defined as AL, pelvic abscess, or
stricture. The primary outcome was AL. Secondary
outcomes were pelvic abscesses, strictures, or any anas-
tomotic complication.

Pearson chi-square testing for categorical variables and
unpaired student’s t-test for continuous variables were
used to perform the univariate analysis. Statistical sig-
nificance was set at P < .05. Data analysis was carried out
using SAS software, version 9.4 (SAS Institute, Inc., Cary,
North Carolina USA).

Results

Demographics of Patients Undergoing
Stoma Reversal

A total of 207 patients were identified to have undergone
DFS reversal for a PA at a single academic institution by 6
colorectal surgeons from 2014 to 2019. These patients
underwent endoscopic and/or contrast evaluation of their
PA prior to reversal according to the preference of the
operating surgeon. Of these 207 identified patients, a total
of 191 patients (92.3%) underwent endoscopic evaluation
using a HD flexible sigmoidoscope. In addition, a total of
111 patients (53.6%) underwent contrast evaluation either
through water-soluble contrast enema (106/111, 95.5%),
CT imaging with rectal contrast (3/11, 2.7%), or small
bowel follow-through study from the DFS (2/111, 1.8%).
For comparison groups, 100 patients (48.3%) were
identified to have undergone both endoscopic and contrast
evaluation (FE + CE), while 91 patients (44.0%) un-
derwent only endoscopic evaluation (FE) prior to DFS
reversal. A total of 16 patients (7.7%) were not included in
either comparison groups as these patients had only un-
dergone either contrast evaluation or physical examina-
tion for eventual reversal.

The average age of the FE group was 54.1 ± 14.3 years
compared to 48.9 ± 15.8 years in the FE + CE group
(P = .02). There were no significant differences when
comparing the defined groups in terms of smoking status,
COPD, diabetes, or BMI. All patients were ranked as ASA
class 1 to 3. The FE group had higher rate of ASA 3 status
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compared to the FE + CE group (71.4% vs. 59%, P = .03).
Rectal/rectosigmoid cancer was more prevalent in the FE
group (70.3% vs. 48%, P = .002). Inflammatory bowel
disease was more prevalent in the FE + CE group (41% vs.
17.6%, P = .002). The FE group had higher rate of low
colorectal anastomosis (75.8% vs. 51%, P = .004). IPAA
was higher in the FE + CE group (43% vs. 17.6%, P =
.004). The average time to closure for the FE and FE + CE
groups was similar (147.6 ± 212.9 days vs. 141.5 ±
138.5 days, P = .80) (Table 1).

Clinical Outcomes/Morbidity for Patients
Undergoing Stoma Reversal

For all clinical outcomes, there were no significant dif-
ferences when comparing both FE and FE + CE groups.
Three ALs (3/207, 1.4%) were identified in the entire
patient cohort. AL rates after DFS takedown was 2.2% for
the FE group and 1% for the FE + CE group (P = .51). No
abnormalities had been identified on contrast studies or
endoscopy in these patients who experienced AL. There
was also no significant difference between the FE and
FE + CE groups for pelvic abscesses (2.2% vs. 3%, P =
.70) or postoperative strictures (1.1% vs. 6%, P = .07).

There was no significant difference between the FE and
FE +CE groups for postoperative anastomotic compli-
cations (4.4% vs. 9%, P = .2). Ileus (13.2% vs. 6%, P =
.09) and readmission rates (11% vs. 15%, P = .40) were
similar for each group. The mean LOS were similar for
the FE and FE + CE (3.9 ± 5.9 days vs. 2.7 ± 1.95 days,
P = .08) (Table 2).

Anastomotic Abnormalities From Contrast and
Endoscopic Evaluation Methods

Anastomotic abnormalities, defined as evidence of AL,
fistula, sinus tracts, or stricture, were demonstrated in
10.8% of all contrast studies and 15.2% of all endoscopic
studies. Compared to the patients in the FE group, pa-
tients in the FE + CE group had a higher number of
anastomotic abnormalities detected prior to DFS reversal
(24.0% vs. 12.1%, P = .03). Out of 35 patients identified
to have abnormalities, 25 patients had strictures, and 10
patients had either anastomotic sinus tracts, diverticula,
or fistulas. These 10 patients underwent delay in DFS
closure to allow further healing of the anastomosis. Of
the patients who had an anastomotic stricture, 1 patient
developed a pelvic abscess; another patient developed

Table 1. Patient Demographics, Comorbidities, and Operative Type.

Flexible endoscopy Flexible endoscopy and contrast study

PN = 91 N = 100

Mean age, years (SD) 54.1 ± 14.3 48.9 ± 15.8 .02
BMI (kg/m2) 26.9 ± 6.9 26.9 ± 5.7 .90
Male gender 56 (61.5%) 53 (53%) .20
Comorbidities

Smoking 6 (6.6%) 10 (10%) .39
COPD 1 (1.1%) 2 (2%) .60
Diabetes mellitus 14 (15.4%) 9 (9%) .18
Hypertension 30 (33%) 20 (20%) .04

ASA class
1 2 (2.2%) 0 (0%) .03
2 24 (26.4%) 41 (41%) .03
3 65 (71.4%) 59 (59%) .03

Prior anastomosis
Colorectal 69 (75.8%) 51 (51%) .004
Ileorectal 1 (1.1%) 1 (1%) .004
J-pouch colorectal 4 (4.4%) 5 (5%) .004
Ileal pouch-anal anastomosis 16 (17.6%) 43 (43%) .004
J-pouch ileorectal 1 (1.1%) 0 (0%) .004

Diagnosis
Rectal cancer 64 (70.3%) 48 (48%) .002
Inflammatory bowel disease 16 (17.6%) 41 (41%) .002
Diverticulitis 2 (2.2%) 5 (5%) .002
Other 9 (9.9%) 6 (6%) .002

Mean time to closure, days (SD) 147.6 ± 212.9 141.5 ± 138.5 .80

Abbreviations: COPD, Chronic obstructive pulmonary disease; ASA, American Society of Anesthesiologists; BMI, body mass index.
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a colovesicular fistula requiring re-diversion over long-
term follow-up. There were no re-diversions in patients
who had delayed DFS closure over long-term follow-up.

Concordance between the endoscopic and contrast
study evaluation methods was 82% (82/100). Of the 24
anastomotic abnormalities identified in the FE + CE
group, 12 anastomotic abnormalities were captured only
on endoscopy and not on contrast study, compared to 6
which were captured only on contrast study and not on
endoscopy. Of the 12 anastomotic abnormalities identified
by only endoscopic evaluation in the FE + CE group, 11
abnormalities were anastomotic strictures and 1 was
a sinus tract at the anastomotic site. Of the 6 anastomotic
abnormalities identified by only contrast study in the FE +
CE group, 5 abnormalities showed radiologic evidence of
a sinus tract, while the remaining abnormality showed
radiologic evidence of an anastomotic stricture.

Discussion

Despite the common practice of contrast studies for PA
evaluation, our study found that there were no signif-
icant differences in AL, pelvic abscesses, strictures, or
overall anastomotic complications when comparing
patients who underwent flexible endoscopy alone vs.
patients who underwent endoscopy and contrast stud-
ies. The leak rate in the endoscopic group was 2.2%,
while the leak rate was 1% in the endoscopic and
contrast imaging group; the overall AL rate after DFS
reversal of the entire patient cohort was 1.4%. This
suggests that flexible endoscopy alone, when compared
to patients undergoing both contrast imaging and en-
doscopic evaluation, can be used as an acceptable
method for anastomotic evaluation prior to DFS
reversal.

AL after surgery involving a PA varies widely in
practice, with leak rates quoted from 0-8%10-12 and
mortality rates of 15.8%-32%.13,14 Our AL rate (1.4%)
falls below the normal leak rates quoted in literature
despite having 16.9% anastomotic complication rate. This
is likely due to our broad definition of anastomotic ab-
normalities. Because of the consequences associated with

AL, it has become routine practice at many institutions
to perform anastomotic inspection prior to DFS
takedown.1,7,8 No clear consensus exists on which eval-
uation modality of a PA is best. While contrast imaging
has become the gold standard as it is helpful in assessing
for AL, sinuses, or fistulas, interpretation of these contrast
studies can be difficult and therefore may not be neces-
sary.5,15 The quality of the study is also dependent on the
radiologist’s interpretation and the technician applying the
contrast enema. In a retrospective examination of patients
with clinically suspected AL, Doeksen et al. found con-
trast imaging to have a low negative predictive value
(73%); they concluded that radiographic imaging should
be restrictively applied to only clinically suspected AL.16

Many studies have highlighted the variable success of
contrast imaging, with identification rates of AL being
anywhere from 5% to 80%.17

However, the majority of these studies only evaluated
contrast studies and analyzed its effect on AL prevention,
as opposed to endoscopic evaluation. In a single-center
retrospective review of 81 patients who had undergone
a low anterior resection with DFS reversal, routine con-
trast enema performed in 69 patients identified an AL rate
of 3.7%; the authors argued against the routine use of
contrast enema prior to DFS reversal, given the low rate of
AL.3,18 In fact, this study also identified 12 patients who
underwent only endoscopic evaluation of their PA prior to
reversal; although no statistical comparisons were made to
show differences between endoscopic and contrast study
evaluation, none of these 12 patients experienced AL or
postoperative complications.18 In addition, a prospective
cohort study in 129 patients with colorectal/coloanal
anastomosis or IPAA showed that clinical evaluation
via digital rectal examination provided more clinically
relevant information compared to contrast studies.3,15

Similar to prior literature, our data question the utility
of contrast studies and illustrate that contrast studies in
addition to endoscopy do not add benefit in examination
of a PA when compared to only endoscopy. Our data
showed that there were no clinically significant differ-
ences in AL, pelvic abscesses, strictures, or overall
anastomotic complications between the FE and the FE +

Table 2. Key Clinical Outcomes of Stoma Reversal Surgery.

Flexible endoscopy Flexible endoscopy and contrast study

PN = 91 N = 100

Anastomotic leak 2 (2.2%) 1 (1%) .51
Pelvic abscess 2 (2.2%) 3 (3%) .70
Stricture 1 (1.1%) 6 (6%) .07
Any complication 4 (4.4%) 9 (9%) .20
Ileus 12 (13.2%) 6 (6%) .09
Readmission 10 (11%) 15 (15%) .40
Mean length of stay, days (SD) 3.9 ± 5.9 2.7 ± 1.95 .08
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CE groups. This is likely due to the fact that endoscopic
modalities have become more advanced with the in-
troduction of HD and have shown improvement at de-
tection of colorectal pathologies like colon and rectal
polyps.9,19 As such, HD endoscopy has likely translated to
better visual inspection of a PA, although no study has
examined this. In addition, contrast imaging of a PA can
be challenging to interpret and sometimes deceiving.5,15

In a large systematic review and meta-analysis, Habib et al
found that contrast enemas have moderate sensitivity
(79.9%) and low positive predictive value (64.6%) for
discovery of clinically significant anastomotic compli-
cations; they concluded that the benefit of contrast enemas
is uncertain in asymptomatic patients without clinical
suspicion of AL.3,4 Other studies illustrated that contrast
imaging can have a high false-negative rate (35%) and
high interobserver variability (14%), suggesting that ra-
diological imaging of a PA should be interpreted with
caution.16 As such, with advancing endoscopic technol-
ogy and the occasional deception of contrast imaging, it
seems that FE alone can be a suitable method for PAwhen
compared to FE + CE. Our data also seem to support the
practice of performing the FE right at the time of DFS
closure in the operating room, thus possibly saving pa-
tients’ time and costs.

This study should be considered with certain limi-
tations in mind. Due to the retrospective design of our
study, inherent biases exist within the study, including
selection bias. Decisions on whether to perform endo-
scopic vs. contrast imaging evaluation as well as what
type of operation for DFS reversal were made at the
discretion of the operating surgeon. As such, inherent
preferences by each operating surgeon potentially skewed
each group’s sample sizes, perhaps leading to a larger
contingency of FE patients in the case cohort in com-
parison to a smaller contingency of FE + CE patients in the
control cohort. Also, small sample sizes of patients in both
FE and FE + CE groups likely reduced the overall power
of the study. In addition, given that this is a retrospective
study, we cannot make a conclusion regarding cause and
effect.

Nevertheless, this study suggests that FE, when
compared to patients undergoing both FE + CE, can be
used an acceptable alternative by itself for anastomotic
evaluation prior to reversal of a protective DFS. Large
randomized prospective studies are needed to determine
the effectiveness of different diagnostic modalities for
pelvic anastomotic inspection.
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