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Abstract
There is little evidence to guide optimal medical and surgical management of the rectal stump in patients undergoing subtotal
colectomy (STC) for severe colitis (SC) and acute severe ulcerative colitis (ASUC). All patients undergoing an STC for SC and
ASUC at the Royal Adelaide Hospital (RAH), Australia, between 1993 and 2018 were identified and included from the RAH
inflammatory bowel disease database and hospital records. Patient demographics, postoperative medical and surgical outcomes,
and second-stage procedures were analyzed. Sixty-one patients underwent an STC for SC including ASUC. In 21 patients, the
rectal stump was left in situ, whereas in 40, the rectal stump was extra-fascial. Thirty-five of the 61 patients underwent surgery for
ASUC, of whom 10 were in the in situ group and 25 in the extra-fascial group. Baseline patient characteristics were similar,
except for a significantly higher American Society of Anaesthesiologists score (P 0.024) in the extra-fascial ASUC group. There
were no statistically significant differences in the postoperative outcomes between the extra-fascial group and the in situ group for
SC and ASUC. There was, however, a trend toward lower rates of systemic sepsis (1 (4%) vs 3 (30%), P 0.061) and pelvic sepsis
(1 (4%) vs 2 (20%), P 0.190) in the extra-fascial compared with the in situ group in the ASUC subset. In our experience,
exteriorization of the rectal stump after STC for ASUC may confer a lower systemic and pelvic sepsis rate compared with the in
situ group; however, better powered prospective studies with larger numbers are required to confirm this.
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Introduction

Severe colitis (SC) is an inflammatory condition of the colon
that encompasses a wide array of diagnoses, including auto-
immune conditions (such as ulcerative colitis (UC) and
Crohn’s disease), infective causes (e.g., clostridium difficile
and Salmonella), and ischaemia.

UC is an autoimmune disease which causes chronic relaps-
ing and remitting inflammation of the colon, [1] and its inci-
dence is high in Western regions such as Northern Europe
(24:100,000), Canada (19:100,000), and Australia

(17:100,000) [1, 2]. Most UC patients can be treated conser-
vatively with systemic and/or topical medications such as
mesalazine, hydrocortisone, azathioprine, 6-MP, and
infliximab [1]. Some patients, however, fail to respond to this
medical management and present with severe acute UC
(ASUC) requiring hospital admission for intravenous therapy
[3]. Even this intensive medical therapy fails in approximately
30% of these patients. The standard approach in this scenario
is generally an urgent subtotal colectomy (STC) as definitive
treatment for severe, untreatable symptoms, or an emergency
operation due to hemorrhage, toxic megacolon, or perforation
[4, 5].

STC with the formation of an end ileostomy and preserva-
tion of the rectal stump has established itself as the preferred
emergency operation for refractory SC and ASUC [4–9]. This
procedure effectively manages the immediate disease, and af-
fords the possibility of a future restorative procedure bymeans
of an ileoanal pouch anastomosis (IPAA) when completion
proctectomy is required, or an ileorectal anastomosis (IRA)
in cases of rectal sparing [5, 6, 10, 11]. Evidence for the opti-
mal surgical and medical management of the preserved rectal
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stump is minimal and inconclusive, and generally based on
historical data and surgeon/physician preference [4, 12, 13].
With regards to surgical management, the rectal stump is ei-
ther closed intraperitoneally in the pelvis (in situ position; Fig.
1), or exteriorized as a formal mucous fistula—placed subcu-
taneously at the lower end of an incision (extra-fascial posi-
tion; Fig. 1) [6, 13–15]. Similarly, there is no consensus for the
best medical management for rectal stump postoperatively
and treatment ranges from nothing to topical and systemic
anti-inflammatory medication [3].

The current study aims to evaluate the current practice at a
single inflammatory bowel (IBD) tertiary referral center, in
order to identify the optimal surgical and medical manage-
ment of the rectal stump after an STC for severe colitis.

Materials and Methods

The study group consisted of patients who underwent an open
or laparoscopic STC for SC (including ASUC) at Royal
Adelaide Hospital (RAH) in Adelaide, South Australia, over

a 15-year period between January 1993 and August 2018.
Patients were identified using the operating room manage-
ment information system (ORMIS) and the RAH IBD data-
base using the procedure codes for “subtotal colectomy” or
“colectomy”. The exclusion criteria were the following: pa-
tients younger than 16 years old, patients with cancer, patients
who had proctocolectomy, patients who had primary single-
stage reconstructive surgery forming an ileorectal anastomosis
(IRA) or ileal pouch-anal anastomosis (IPAA), and patients
with missing operative or outcome data. This research was
conducted in-line with the STROCSS guideline [16].

Patient and treatment characteristics including diagnosis,
postoperative outcomes, and morbidity data were collected
from the electronic and paper medical and operation records.
Data collected included the following: age, gender, body mass
index (BMI), American Society of Anaesthesiologists (ASA)
score, [17] date of diagnosis, date of operation, IBD medica-
tion at the time of surgery, preoperative severity of disease
according to Truelove and Witt’s criteria [18], operative ap-
proach (laparoscopic or open), rectal stump placement (in situ
or extra-fascial), rectal tube placement, postoperative topical

(a) (b)

(c)

Fig. 1 Rectal stump placed a
subcutaneously, b mucous fistula,
and c intraperitoneally
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and systemic medical treatment, postoperative complications
(including systemic sepsis, pelvic sepsis, wound infection,
and overall 30-day complications graded as per the Clavien-
Dindo classification [19]), mortality (grade 5 Clavien-Dindo
classification) was defined as death within 30 days after sur-
gery, length of hospital stay (LOS), and readmission.
Additional elective procedures performed later such as com-
pletion proctectomy or reconstructions through an ileorectal
anastomosis (IRA) or ileal pouch-anal anastomosis (IPAA)
were also noted.

Both SC and ASUCwere defined according to Truelove and
Witt’s criteria as the presence of more than 6 bloody stools along
with any one of the following: tachycardia > 90 bpm, fever >
37.8 °C, Hb < 10.5 gm/dL, and/or ESR > 30 mm/h [18, 20].

Statistical analyses were performed using GraphPad Prism
software version 7 (GraphPad Software Inc., San Diego, CA).
Continuous variables were expressed as mean (standard devia-
tion) for parametric data and median (range) for non-parametric.
Categorical and binary variables were summarized as a total
followed by a percentage. The Fisher exact test was used for
smaller patient numbers (n ≤ 5), and the chi-square test was used
for larger patient numbers (n> 5) to analyze categorical variables.
The Welch’s t test was used for continuous parametric data, and
the Mann-Whitney U test was used for continuous non-
parametric data.

The study was approved by the Central Adelaide Local
Health Network Human Research Ethics Committee
(CALHN HREC R20180217).

Results

Patient Characteristics

During the study period, 104 patients underwent a STC.
Forty-three patients were excluded based on our pre-defined
criteria (see supplementary material 1). Of the remaining 61
patients who underwent STC for SC, 21 (34%) of them had an
in situ rectal stump, whereas 40 (66%) had an extra-fascial
rectal stump. Among those 61 patients, 41 were operated for
severe UC; however, six patients underwent elective proce-
dures due to severely strictured rectum, colonic carcinoma,
pregnancy, and rectal bleeding and thus were excluded. In
total, 35 (57%) had STC for ASUC, 10 (29%) with the rectal
stump in situ, and 25 (71%) with the rectal stump extra-fascial.

Baseline patient and disease characteristics for both the SC
and the ASUC cohorts are summarized in Table 1. There was
no difference in baseline characteristics between both groups
(in situ group and extra-fascial group) in either cohort, except
that the ASA score was higher in the extra-fascial group (P

Table 1 Baseline patient and disease characteristics

Severe colitis ASUC subseta

In situ (n = 21) Extra-fascial (n = 40) P- value In situ (n = 10) Extra-fascial (n = 25) P- value

Age at surgery, mean, y (SD) 40.3 (15.7) 41.4 (16.7) 0.816 38 (13.1) 44 (15.8) 0.258

Gender, n (%) 0.978 0.908

Male 12 (57) 23 (58) 7 (70) 17 (68)

Female 9 (43) 17 (43) 3 (30) 8 (32)

BMI, kg/m2,and mean (SD) 25.3 (7.3) 26.1 (6.4) 0.705 24.6 (5.0) 26.1 (5.0) 0.423

ASA score [17] 0.440 0.024

1 1 (5) 0 (0) 1 (10) 0 (0)

2 11 (52) 18 (45) 7 (70) 13 (52)

3 6 (29) 17 (43) 0 (0) 11 (44)

4 3 (14) 5 (13) 2 (20) 1 (4)

Ulcerative colitis 15 (71) 26 (65) 0.611 N/A N/A

Crohn’s disease 5 (24) 8 (20) 0.729 N/A N/A

Clostridium difficile 0 (0) 3 (8) 0.544 N/A N/A

Ipilimumab colitis 0 (0) 2 (5) 0.541 N/A N/A

Salmonella colitis 0 (0) 1 (3) > 0.999 N/A N/A

Undetermined colitis 1 (5) 0 (0) 0.344 N/A N/A

Duration of IBD prior to surgery,
years, and median (range)

1.2 (0.003–20.5) 2.5 (0–16.4) 0.458 0.1 (0.003–13) 1 (0–16.4) 0.343

Preoperative albumin level, g/L, and mean (SD) 24.2 (8.0) 23.5 (7.3) 0.738 24.7 (7.5) 24.0 (6.6) 0.790

IBD inflammatory bowel disease, SD standard deviation
a Acute attack of severe ulcerative colitis (based on Truelove and Witt’s criteria24 ) requiring emergency hospitalization
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0.024) vs in situ group within the ASUC subset. Duration of
IBD before surgery was longer for patients with an extra-
fascial rectal stump in both the SC patients (1.2 vs 2.5 years,
P 0.458) and specifically the ASUC subset (0.1 vs 1 year, P
0.343), but this was not statistically significant.

Intraoperative Techniques

The intraoperative techniques are summarized in Table 2.
Overall, an open approach was more often used (69%). In
the ASUC patients, 40% undergoing laparoscopic surgery
had their rectal stump left in situ versus around 60% in those
undergoing open surgery (P 0.477). A trans-anal rectal tube
was placed in the majority of the patients regardless of etiol-
ogy or stump placement location.

Postoperative Outcomes, Morbidity, and Mortality

Postoperative outcomes, morbidity, and mortality are summa-
rized in Table 3. In SC cases, the rates of wound infection, pelvic
sepsis, and systemic sepsis between the in situ group and the
extra-fascial group were 3 vs 6 (14% vs 15%, P 0.940), 4 vs 3
(19% vs 8%, P 0.219), and 5 vs 3 (24% vs 8%, P 0.110), re-
spectively. The incidence of overall postoperative complications
was 26 (65%) in the extra-fascial group vs 16 (76%) in the in situ
group (P 0.369). Mortality (grade 5) occurred in 1 (5%) case in
the in situ group vs 1 (3%) case in the extra-fascial group. The
median postoperative LOS for patients with an in situ rectal
stump 14 (4–59) days was significantly shorter than those with
an extra-fascial rectal stump 23 (6–85) days (P 0.014). There
were no significant differences in the use of postoperative oral,
intravenous, topical, or combined medications between the in
situ and extra-fascial groups.

In ASUC cases, the rates of wound infection, pelvic sepsis,
and systemic sepsis comparing in situ group with extra-fascial
group were 1 vs 5 (10% vs 17%, P 0.649), 2 vs 1 (20% vs 4%,
P 0.190), and 3 vs 1 (30% vs 4%, P 0.061), respectively.
Overall postoperative complications occurred in 16 (64%)
cases in the extra-fascial group vs 7 (70%) cases in the in situ
group (P 0.735). Mortality (grade 5) occurred in 1 (10%) case
in the in situ group vs 1 (4%) case in the extra-fascial group.
The median postoperative LOS for patients with an in situ

rectal stump 19 (4–59) days did not differ compared with
those with an extra-fascial rectal stump 20 (8–85) days (P
0.266). Once again, no significant differences in postoperative
oral, intravenous, topical, or combined treatments in ASUC
between the in situ and extra-fascial groups were observed.

Subsequent Completion Proctectomy
and Reconstructive Procedures

As shown in Table 4, there was no significant difference in the
number of SC and ASUC patients that underwent elective com-
pletion proctectomy between either the in situ or the extra-fascial
groups. Almost a third of the patients underwent a reconstructive
procedure, with IPAA being the most frequent operation (14 in
SC patients and 11 in ASUC patients) without a significant dif-
ference between the in situ and the extra-fascial groups.

Discussion

We present herein a single tertiary center retrospective cohort
study analyzing surgical and medical rectal stump manage-
ment outcomes for 61 patients undergoing an emergency sub-
total colectomy for severe colitis. There was little in the way of
statistically significant differences in the postoperative septic
outcomes between the extra-fascial group and the in situ group
for SC and ASUC. There was, however, a trend toward lower
incidence of systemic sepsis (1(4%) vs 3(30%), P 0.061) and
pelvic sepsis (1 (4%) vs 2 (20%), P 0.190) after ASUC in the
extra-fascial compared with the in situ group.

The literature on management of the rectal stump after
colectomy for colitis has been variable, with some reports
suggesting that leaving a closed rectal stump in situ may be
a safe option in certain patients [6, 9, 21, 22]. However, given
the high reported morbidity and mortality rates of 20% and
5%, respectively, some surgeons understandably fear this op-
tion due to risk of stump blowout [22, 23]. This can then
perpetuate ongoing infection, pelvic sepsis, septic shock, and
even death [21, 22, 24]. Also, an in situ placement makes
future reconstructive surgery potentially more challenging
since the rectal stump is shorter and likely adherent to adjacent
tissues in the lower pelvis [21, 23]. A formal mucous fistula

Table 2 Intraoperative techniques

Severe colitis ASUC subset

In situ (n = 21) Extra-fascial (n = 40) P-value In situ (n = 10) Extra-fascial (n = 25) P-value

Surgical approach, n (%) 0.396 0.477

Laparoscopic 8 (38) 11 (28) 4 (40) 7 (28)

Open 13 (62) 29 (73) 6 (60) 18 (72)

Transanal rectal tube placement, n (%) 15 (71) 28 (70) 0.908 8 (80) 19 (76) 0.799
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and subcutaneous exteriorization of the rectal stump have
been reported as an alternative to in situ placement. In several
studies, exteriorization has been shown to reduce the inci-
dence of postoperative pelvic sepsis and overall complica-
tions, despite a higher rate of wound infections [4, 13, 23,
25, 26]. Trickett et al. reported a pelvic sepsis rate of 0%
and an overall complication rate of 30% for exteriorization
of the rectal stump in 10 patients. Ng et al. showed similar
results with a 3% pelvic sepsis rate and a 24% overall postop-
erative complications rate in 29 severe UC patients. Wound
infection rates varied between 6% and 30% in these studies.
Our current study shows similar rates of pelvic sepsis (4%)

with comparatively higher rates of wound infections (17%).
However, despite an obvious trend favoring extra-fascial
placement, we could not demonstrate a statistically significant
difference in postoperative septic outcomes as reported in pre-
vious studies, likely due to limited patient numbers making
the analysis underpowered.

In our series, we observed a shorter LOS for an in situ rectal
stump compared with an extra-fascial rectal stump in SC pa-
tients (14 (4–59) vs. 23 (6–85) days; P 0.014), respectively.
Conversely, Trickett et al. reported a significantly shorter LOS
in patients with an extra-fascial rectal stump with a median of
8 days, compared with those with an in situ rectal stump

Table 3 Postoperative outcomes, morbidity, and mortality

Severe colitis ASUC subset

In situ (n = 21) Extra-fascial (n = 40) P-value In situ (n = 10) Extra-fascial (n = 25) P -value

Surgical outcomes

Wound infection, n (%) 3 (14) 6 (15) 0.940 1 (10) 5 (17) 0.649

Pelvic sepsis, n (%) 4 (19) 3 (8) 0.219 2 (20) 1 (4) 0.190

Systemic sepsis, n (%) 5 (24) 3 (8) 0.110 3 (30) 1 (4) 0.061

Postoperative complications according to Clavien-Dindo classification [19], n (%)

Overall 16 (76) 26 (65) 0.369 7 (70) 16 (64) 0.735

Grade 1 4 (19) 4 (10) 2 (20) 2 (8)

Grade 2 7 (33) 13 (33) 1 (10) 7 (28)

Grade 3a 0 (0) 5 (13) 0 (0) 1 (4)

Grade 3b 4 (19) 5 (13) 2 (20) 5 (20)

Grade 4 0 (0) 0 (0) 0 (0) 0 (0)

Grade 5 1 (5) 1 (3) 1 (10) 1 (4)

LOS, days, and median (range) 14 (4–59) 23 (6–85) 0.014 19 (4–59) 20 (8–85) 0.266

Postoperative medical management

Oral or intravenous medications 9 (43) 24 (60) 0.202 5 (50) 16 (64) 0.445

Use of enema or suppository 2 (10) 1 (3) 0.270 1 (10) 1 (4) 0.496

Combined medicationsa 2 (10) 6 (15) 0.547 2 (20) 6 (24) 0.799

Postoperative RBC transfusion, n (%) 5 (24) 10 (25) 0.918 3 (30) 6 (24) 0.714

LOS length of stay, RBC red blood cell
a Combination of topical and systemic medications

Table 4 Additional elective resections and reconstructive procedures

Severe colitis ASUC subset

In situ (n = 21) Extra-fascial (n = 40) P-value In situ (n = 10) Extra-fascial (n = 25) P-value

Completion proctectomy, n (%) 7 (33) 13 (33) 0.948 5 (50) 11 (44) 0.748

Time period from STC to completion
proctectomy, months, and median (range)

8 (5–20) 9 (3–17) 0.617 8 (6–20) 9.5 (3–15) 0.678

Reconstruction, n (%) 6 (29) 13 (33) 0.753 4 (40) 8 (32) 0.652

IPAA, n (%) 5 (24) 9 (23) 3 (30) 8 (32)

IRA, n (%) 1 (5) 4 (10) 1 (10) 0 (0)

Preoperative albumin level, g/L, mean (SD) c 30.7 (3.4) 32.3 (6.3) 0.497 30.3 (4.1) 32.7 (7.4) 0.495

IPAA Ileal pouch-anal anastomosis, IRA ileorectal anastomosis, SD standard deviation
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(median 15 days).While the shorter LOS for in situ placement
in our series is potentially due to lower wound morbidity, but
this could also be due to selection bias for the more severe
cases with fulminant rectal involvement were managed with
extra-fascial rectal stump with higher wound infections
prolonging LOS. It is notable that there was no difference in
the ASUC group where the difference in extent of rectal stump
involvement would be less disparate.

There is limited evidence on the medical management of the
rectal stump after emergency STC. Topical rectal washout with
5-ASA’s and steroids has been reported in some series [15, 23,
27], and, to date, no study has reported on the combined treat-
ment of topical and systemic medications. In our present
experience, even though a higher number of patients received
oral and combined (systemic and topical) medications in the
extra-fascial stump group, this did not show statistical signifi-
cant differences when compared to the in situ group.

Our practice of transanally placing a Foley’s catheter to
decompress the rectum with the aim to reduce sepsis rates
after an emergency STC is in accordance to current standard
practice; however, the actual benefit of this, whether the stump
is left in situ or placed extra-fascially, remains unclear [5, 28].

We recognize that this study has limitations. There is a risk
of selection bias by inherent retrospective nature of the study.
However, the authors feel, considering that there was little
difference in disease severity at baseline between the groups,
that the decisions regarding the type of management patients
received was influenced largely by the surgeons’/gastroenter-
ologist’s preference (particularly in the ASUC subset), based
predominantly on anecdotal institutional practice. As previ-
ously stated, our study did not reach statistically significant
differences for either surgical placement options of the rectal
stump. Perhaps in a larger cohort of patients, statistical signif-
icance could be achieved, and in the future, efforts should be
made to aim for a larger patient cohort study from a collabo-
rative multicenter approach.

Conclusion

In our experience, exteriorization of the rectal stump after STC
for ASUCmay confer a lower systemic and pelvic sepsis rates
compared with leaving the rectal stump in situ; however, bet-
ter powered prospective studies with larger numbers are re-
quired to confirm this.
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