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Abstract
Acute severe ulcerative colitis (UC) is a highly morbid con
dition that requires both medical and surgical management 

through the collaboration of gastroenterologists and 
colorectal surgeons. First line treatment for patients 
presenting with acute severe UC consists of intravenous 
steroids, but those who do not respond require escalation 
of therapy or emergent colectomy. The mortality of 
emergent colectomy has declined significantly in recent 
decades, but due to the morbidity of this procedure, 
second line agents such as cyclosporine and infliximab 
have been used as salvage therapy in an attempt to 
avoid emergent surgery. Unfortunately, protracted medical 
therapy has led to patients presenting for surgery in a 
poorer state of health leading to poorer post-operative 
outcomes. In this era of multiple medical modalities 
available in the treatment of acute severe UC, physicians 
must consider the advantages and disadvantages of 
prolonged medical therapy in an attempt to avoid surgery. 
Colectomy remains a mainstay in the treatment of severe 
ulcerative colitis not responsive to corticosteroids and 
rescue therapy, and timely referral for surgery allows 
for improved post-operative outcomes with lower risk 
of sepsis and improved patient survival. Options for 
reconstructive surgery include three-stage ileal pouch-
anal anastomosis or a modified two-stage procedure 
that can be performed either open or laparoscopically. 
The numerous avenues of medical and surgical therapy 
have allowed for great advances in the treatment of 
patients with UC. In this era of options, it is important 
to maintain a global view, utilize biologic therapy when 
indicated, and then maintain an appropriate threshold 
for surgery. The purpose of this review is to summarize 
the growing number of medical and surgical options 
available in the treatment of acute, severe UC.
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gical therapy have allowed for great advances in the 
treatment of patients with ulcerative colitis. In this era of 
options, it is important to maintain a global view, utilize 
corticosteroids and rescue therapy when indicated, and 
then maintain an appropriate threshold for surgery. 
Colectomy remains a viable and often life-saving treat
ment and should not be viewed as the “therapy of last 
resort”.
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INTRODUCTION
Acute severe ulcerative colitis (UC) is an exacerbation of 
a chronic condition characterized by inflammation of the 
colonic mucosa extending from the rectum proximally 
to varying portions of the large intestine. UC is a highly 
morbid condition that requires both medical and surgical 
management. Prior to the 1950’s and the implementation 
of urgent colectomy and systemic steroids, mortality 
rates were as high as 70% in patients with severe UC[1]. 
In recent years, mortality rates have dropped to less 
than 1% with the combination of medical therapy, rescue 
therapy, and timely total abdominal colectomy (TAC) 
when indicated[2,3]. Despite the introduction of rescue 
therapies such as cyclosporine (calcineurin inhibitor) and 
infliximab [tumor necrosis factor (TNF) monoclonal anti­
body] in the treatment regimen of patients with severe 
UC, colectomy rates have remained stable (27%) for the 
past thirty years[4].

Historically, severe UC has been defined as the 
passage of at least six daily bloody stools, along with any 
of the following signs of systemic disease: Erythrocyte 
sedimentation rate > 30 mm/h, temperature > 37.8 ℃, 
pulse rate > 90/min and hemoglobin < 10.5 g/dL (true­
love and witts criteria)[5]. Lichtiger created a scoring 
system for severe UC based on frequency of stools, 
nocturnal diarrhea, blood in stool, fecal incontinence, 
and abdominal pain[6]. These criteria play a significant 
role in the decision to escalate therapy or proceed to 
colectomy in patients with severe disease. Rates of 
TAC within the first five years of disease range from 
9%-35%, even with medical therapy[7]. With a growing 
number of options available to both gastroenterologists 
and surgeons in the management of UC, treatment is 
becoming more individualized and variable. The following 
review provides a description of current medical and 
surgical management of acute severe UC.

STANDARD MEDICAL THERAPY
Patients presenting with signs of acute severe UC 

require immediate admission to the hospital. They must 
have regular monitoring of vital signs and urine output as 
well as a comprehensive laboratory workup. Initial tests 
on admission should include a comprehensive metabolic 
panel, pre-albumin, albumin, complete blood count, and 
inflammatory markers [erythrocyte sedimentation rate and 
C-reactive protein (CRP)][5]. A tuberculin skin test should 
also be performed on that admission in preparation 
for possible treatment with immunosuppressant or bio­
logic agents. Abdominal imaging should be obtained 
to evaluate for colonic dilation (greater than 5.5 cm) 
on plain X-ray or computed tomography scan, and the 
patient should be monitored for fever, leukocytosis and 
other signs of systemic sepsis that accompany toxic 
megacolon[8,9].

Stool cultures and a clostridium difficile assay must 
be obtained to exclude infectious pseudomembranous 
colitis, and the frequency and consistency of bowel 
movements should be recorded.

Patients should take nothing by mouth and should be 
fluid resuscitated to a goal of 0.5 mL/kg per hour of urine 
output. The administration of intravenous fluids and the 
correction of electrolyte imbalances prevent dehydration 
and worsening of colonic dysmotility and dilatation[10]. 
All patients who are not bleeding should be given 
thromboembolic prophylaxis due to the increased risk 
of thrombosis in the setting of systemic inflammation. 
In addition, the patient should undergo flexible sig­
moidoscopy to confirm the diagnosis of acute severe 
UC and to obtain biopsies to rule out cytomegalovirus 
colitis[11].

Patients with acute severe UC require constant reas­
sessment, with antibiotic administration in the setting 
of infection, total parenteral nutrition in the setting of 
malnutrition, and escalation of therapy to medication 
non-responders. Kedia et al[12] proposed an algorithm 
for reassessing patient steroid response at days 1, 
3 and 4-7 in which incomplete responders and non-
responders either advance to rescue therapy or proceed 
to colectomy. In this algorithm, the Oxford criteria (> 8 
stools/d or > 3 stools/d with a CRP > 45 mg/L) are used 
to determine the need for escalation of therapy[13]. With 
careful attention to the patient’s physical condition and 
severity of illness, the appropriate medical or surgical 
therapy can be selected to target the individual’s ever-
changing disease (Figure 1).

CORTICOSTEROIDS
Corticosteroids were introduced in the management of 
UC in the 1950’s, though the first clinical trial proving 
their efficacy was not published until the 1970’s[5,14]. For 
the past 40 years, intravenous corticosteroids (methy­
lprednisolone 60 mg/d or hydrocortisone 100 mg/8 h) for 
a 7-10 d course have been a cornerstone in the treat­
ment of acute severe UC[4,14]. A large review and meta-
analysis reported the response to IV steroids to be 67% 
with short term colectomy rate of 29%[4].



600 September 27, 2016|Volume 8|Issue 9|WJGS|www.wjgnet.com

MEDICAL RESCUE THERAPY
Rescue therapies made their first appearance in the 
medical management of UC in the 1990’s with the intro­
duction of cyclosporine. Infliximab followed soon after as 
an alternative therapy with a different side-effect profile 
that could also serve as a salvage therapy in the setting 
of UC refractory to corticosteroids.

Cyclosporine (2-4 mg/kg) has been shown to induce 

remission in 60%-80% of patients with acute severe colitis, 
but colectomy rates at four months remain close to 50% 
unless the patient is successfully bridged to maintenance 
therapy[6,15,16]. The role of infliximab in the treatment of 
non-acute, moderate-to-severe UC has been reported in 
the Active Ulcerative Colitis Trials 1 and 2, with response 
rates between 61% and 69%[17]. Infliximab (5 mg/kg) 
has also been shown to significantly decrease rate of 
colectomy at three months for patients with severe to 

Acute severe UC

Six or more bloody bowel 
movements per day with one of 
the following criteria:
   ESR > 30 mm/h
   Temperature > 37.8 ℃
   Pulse rate > 90/min
   Hemoglobin < 10.5 g/dL 
   (truelove and witts criteria)

Admission to hospital

Hemodynamically stable 
without peritonitis

Work up:
   CBC
   CMP
   ESR
   CRP
   Stool cultures
   C. difficile assay
   Abdominal X-ray

Medical
Management

IV steroids
(100 mg IV hydrocortisone 
every 8 h)
IV antibiotics if signs of sepsis
Nasogastric decompression

Hemodynamic 
instability 

Hemorrhage
Perforation
Peritonitis

Improvement

Maintenance medical 
therapy with oral 

steroid taper
Improvement

No improvement

Rescue therapy with
Cyclosporine 2-4 mg/kg or 

Infliximab 5 mg/kg
No improvement

Stage 1

TAC with end ileostomy

Improvement in nutritional 
status and no longer 
steroid dependent

Stage 2

Reconstructive IPAA

Stage 3

Ileostomy take-down 
6-8 wk after Stage 2

Figure 1  Algorithm for treatment of acute severe ulcerative colitis. UC: Ulcerative colitis; TAC: Total abdominal colectomy; IPAA: Ileal pouch-anal anastomosis; 
CBC: Complete blood count; CMP: Comprehensive metabolic panel; ESR: Erythrocyte sedimentation rate; CRP: C-reactive protein.
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moderate attacks of UC[18]. In an Italian trial by Kohn et 
al[19] there was an 85% response rate to infliximab with 
no colectomy in the 2 mo following hospital admission 
for acute severe UC and 67% at 23 mo. Multiple studies 
have compared infliximab and cyclosporine as rescue 
therapy for acute severe UC with no significant difference 
between the two therapies. Colectomy rates were 
similar at three and twelve months between patients 
receiving infliximab (31% and 41%) and cyclosporine 
(30% and 44%)[20,21]. A recent systematic review and 
meta-analysis compared infliximab and cyclosporine as 
rescue therapy and found no significant difference in 
3 or 12 mo colectomy rates among three randomized 
trials but reported significantly increased response to 
treatment and lower 12 mo colectomy rate among 12 
non-randomized studies[22].

While immunosuppressant and biologic agents have 
become established means of treating severe UC, there 
is conflicting evidence on the use of sequential therapy. 
Reports of the use of infliximab after failing steroids 
and cyclosporine have shown a 30% colectomy rate[23]. 
A review of 10 studies in which rescue therapies were 
used sequentially for treatment of acute severe UC 
demonstrated colectomy rates of 28% at 3 mo and 
42% at 12 mo with a 23% rate of adverse events-lower 
than previously reported in the literature[24]. At this time, 
the selection of a rescue therapy agent, cyclosporine 
vs infliximab vs one agent following the other, is based 
primarily on physician comfort and experience, along 
with patient tolerance of side effects and susceptibility 
to infection.

IMMUNOMODULATORS
Although not currently the standard of care, vedolizumab, 
an integrin antibody, has been shown to induce steroid-
free remission in approximately one third of UC patients 
who have failed anti-TNF therapy[25]. Further investigation 
is required before recommendations can be made for its 
use in the treatment of acute severe UC.

Other agents such as thiopurines and methotrexate 
play a role in maintenance therapy and steroid dose 
reduction, but these drugs have shown no significant 
success as induction therapy to achieve remission in 
patients with active UC[26,27].

Antibiotics
The role of antibiotics in the treatment of acute severe 
UC remains limited because even in severe UC there 
is no proven therapeutic benefit to oral or intravenous 
metronidazole, tobramycin, ciprofloxacin or vanco­
mycin[28-30]. Only in the setting of active infection or for pre-
operative antibiotic prophylaxis do 2012 ECCO guidelines 
recommend that antibiotics be administered[31].

SURGICAL THERAPY
Although tremendous advances have been made in the 

medical treatment of UC, colectomy remains a corner­
stone in the management of this disease. Overall, the 
rates of colectomy have not significantly changed since 
the addition of rescue therapies to the armamentarium 
of gastroenterologists. Predictors of the need for second-
line treatment or colectomy are numerous, but several 
variables, including severity of disease, stool frequency, 
CRP, hyopoalbuminemia (< 3 mg/dL), and radiographic 
evidence of colonic dilation (> 5.5 cm), all can be 
used in early identification of the need for escalation of 
therapy[32-34]. A more recent scoring system also includes 
the need for blood transfusions or parenteral nutrition 
as predictors of need for colectomy[35].

COLECTOMY AFTER MEDICAL RESCUE 
THERAPY
Due to the growing number of medical therapies for 
severe UC, patients are being referred for colectomy 
later after multiple attempts at medical salvage. These 
patients present in a poorer state of health, malnourished 
and anemic, and the delay is not without consequences.

Patients who undergo an operation after receiving 
high dose steroids or who are malnourished often have 
increased surgical complications[36]. Post-operative com­
plications include anastomotic leak, stricture, fistulae, and 
bowel obstruction. One study reported the rate of post-
operative complications to be over three times higher, 
with the rate of sepsis being 13 times higher, in patients 
undergoing three-stage ileal pouch-anal anastomosis 
(IPAA) after treatment with infliximab[37]. Similarly, signi­
ficantly higher rates of major complications were found 
in patients undergoing longer duration of medical therapy 
(> 8 d) in a group of 80 patients with severe UC followed 
over the course of 7 years[13].

The importance of continuous reassessment of the 
need for surgery is emphasized due to the mortality 
benefits of a well-timed or elective operation; mortality 
rates three years after elective colectomy (3.7%) are 
significantly lower than after admission without surgery 
(13.6%) or with emergent surgery (13.2%) in patients 
with acute severe UC[38].

STAGED APPROACH
Surgical management of UC in the setting of failed me­
dical therapy involves the performance of a TAC with an 
optional IPAA in two or three stages[3]. In a three-stage 
approach, the initial operation involves a subtotal or TAC 
with creation of an end ileostomy. The stapled or hand-
sewn rectosigmoid stump can be sutured as a mucous 
fistula to the distal aspect of the abdominal wall incision, 
may be closed and sutured to the subcutaneous tissue, 
or may be left unattached in the pelvis. The primary 
reason for creation of a mucous fistula or placement 
of the long rectal stump in the subcutaneous tissue 
is to avoid rectal stump breakdown and leakage with 
subsequent pelvic sepsis, especially in cases of severe 
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inflammation and thickening of tissue[39]. The drawback 
to a mucous fistula lies in patient dissatisfaction that 
may occur with persistent discharge during the long-
term recovery period[40]. The manner in which the 
rectosigmoid is closed depends mainly upon patient 
anatomy and surgeon preference, but transanal rectal 
decompression is commonly performed following all 
techniques[3]. TAC with end ileostomy as the first stage 
allows for immediate diversion of the fecal stream, 
avoids the dangers of a pelvic dissection or anastomosis 
in a critically ill patient, and allows for preservation of 
the rectum with the possible diagnosis of Crohn’s colitis 
rather than UC.

The second stage of the procedure involves pouch 
formation with diverting ileostomy. Restorative procto–
colectomy with IPAA is an elective operation performed in 
the absence of toxicity or severe malnutrition. Although 
proximal diversion does not prevent pelvic sepsis in the 
setting of IPAA, diverting ileostomy has been shown to 
lessen complications related to anastomotic leakage[41,42]. 
The procedure can be technically challenging and involves 
identification of the rectal stump with full mobilization to 
the level of the levator ani muscles, proctectomy, and 
construction of a J-shaped pouch through a side-to-side 
anastomosis of the distal 40 cm of terminal ileum[43]. 
Although several pouch designs have been promoted 
over the years, including the S-pouch and the W-pouch, 
the J-pouch has endured due to its relatively simple con­
struction and equivalent or superior outcomes to other 
designs[43,44]. The IPAA may be stapled or hand-sewn 
but fewer complications and better long-term quality of 
life have been reported in patients undergoing stapled 
anastomosis[45].

The third stage of the procedure involves takedown of 
the diverting ileostomy and reestablishment of intestinal 
continuity. This final step should only be performed after 
water-soluble contrast enema has demonstrated patency 
and anastomotic integrity of the pouch.

In rare cases (5%), patients present with rectal 
sparing disease, and TAC with end ileostomy remains 
the first step to patient recovery[46]. Only in these specific 
cases has ileorectal anastomosis as an alternative to 
pouch formation been described for reconstruction of the 
gastrointestinal tract[47].

Although colectomy and pouch formation may be 
and are routinely performed as one procedure, this 
operation is reserved for UC patients who are healthy, 
well-nourished, off steroids and not experiencing an 
acute flare[41]. Performing a three stage procedure 
allows for healthier, better nourished patients at the 
time of surgery[48]. Some centers have attempted to 
abbreviate the hospital course of acute severe UC pati­
ents by performing a modified two-stage procedure 
(colectomy followed by IPAA and ileostomy takedown). 
Zittan et al[49] demonstrated significantly lower rates 
of anastomotic leak (4.6% vs 15.7%) when comparing 
modified 2-stage IPAA to the traditional 2-stage procedure 
(colectomy with pouch formation followed by ileostomy 
takedown). Swenson et al[50] demonstrated equivalent 

patient outcomes with significantly lower hospital cost 
in patients with resolved severe colitis after colectomy 
who underwent a modified two-stage IPAA vs a three-
stage procedure. The cost of medical therapy is not only 
affected by the operation performed but also by the 
timing of the procedure. In a comparison of patients 
with severe UC undergoing early colectomy with IPAA vs 
standard medical therapy, Park et al[51] reported a cost 
analysis showing a $90000 increase in cost to patients 
who received prolonged medical salvage therapy with 
very little improvement in quality of life.

ROLE OF LAPAROSCOPY
A laparoscopic approach to TAC in severe UC patients 
provides a reasonable alternative to the open approach 
and has been shown to be equally safe and feasible in 
comparison[52]. While the laparoscopic approach has 
the advantage of reducing post-operative pain, time to 
stoma function, and overall hospital stay, it also leads 
to longer operative time and may be more technically 
demanding for the surgeon[53,54].

LONG-TERM OUTCOMES OF IPAA
Although the ileal pouch does allow many patients to 
have a more normal life-style and defecation pattern, 
the procedure is not without enduring consequences. A 
recent study from the Cleveland Clinic published long-term 
outcomes of 74 patients who underwent IPAA and were 
followed over a 20-year period. Pouch-specific compli­
cations included pouchitis (45%), stricture (16%), fistula 
(30%), obstruction (20%), and change of diagnosis 
to Crohn’s (28%). Long-term consequences of the pro­
cedure also included frequent stooling requiring anti-
diarrheal medication (44%) and difficulty conceiving 
(25% and all women)[44]. Pouch failure rates at 10 and 20 
years have been reported to be 9% and 14%, although 
a 2016 study reported a failure rate of 2.4%, indicating 
that pouch outcomes may be improving[44,55,56]. The three 
stage approach with proximal diversion may be asso­
ciated with better outcomes as it reduces the impact that 
complications such as pelvic sepsis or anastomotic leak 
have on the ultimate quality of the pouch[41].

While a substantial number of UC patients do elect 
to undergo IPAA after TAC, this procedure is not man­
datory, and many choose to forgo the pouch completely. 
A Swedish cohort study of over 2000 patients who 
underwent colectomy for inflammatory bowel disease 
showed that less than half (43%) of the patients under­
went reconstructive surgery over a ten year period[57]. 
A 2015 review of UC patients with an end ileostomy or 
IPAA demonstrated equivalent improvement in quality of 
life at 1 year with the majority of the benefit related to 
the control of disease symptoms[58].

CONCLUSION
The optimal treatment algorithm in the management 
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of severe UC remains controversial. The purpose of this 
review is to summarize the current medical and surgical 
options available in the treatment of acute, severe UC.

First line treatment for patients presenting with acute 
severe UC consists of intravenous steroids, but those who 
do not respond require escalation of therapy or emergent 
colectomy. The mortality of emergent colectomy has 
declined significantly in recent decades, but due to the 
morbidity of this procedure, second line agents such as 
cyclosporine and infliximab have been used as rescue 
therapy in an attempt to avoid emergent surgery. In 
this era of multiple medical modalities available in the 
treatment of acute severe UC, it is imperative that 
physicians consider the advantages and disadvantages 
of prolonged medical therapy in an attempt to avoid 
surgery. Colectomy remains a mainstay in the treatment 
of severe ulcerative colitis not responsive to cortico­
steroids and rescue therapy, and timely referral for surgery 
allows for improved post-operative outcomes with lower 
risk of sepsis and improved patient survival.

Options for reconstructive surgery include three-stage 
IPAA or a modified two-stage procedure. The three-
stage procedure offers the advantage of a healthier, well-
nourished patient, but the two-stage procedure offers 
fewer in-hospital days and decreased overall cost.

The numerous avenues of medical and surgical the­
rapy have allowed for great advances in the treatment 
of patients with UC. In this era of options, it is important 
to maintain a global view, utilize rescue therapy when 
indicated, and then maintain an appropriate threshold for 
surgery. Colectomy remains a viable and often life-saving 
treatment and should not be viewed as the “therapy of 
last resort”.
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