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Toxicmegacolon (TM) is a potentially fatal condition that can
result from a wide range of infectious and inflammatory
etiologies. The diagnosis of TM is made clinically and radio-
graphically. The best-accepted clinical criteria for diagnosis
of TM were described by Jalan et al in 1969 and include any
three of the following: fever greater than 101.5°F (>38.6°C),
heart rate greater than 120 beats/min, white blood cell count
greater than 10.5 (�109/L), or anemia as well as altered
mentation, dehydration, hypotension, or electrolyte
derangements.1,2 These criteria reflect the systemic inflam-
matorymanifestations of the colonic pathology. Radiograph-
ically, toxic dilation is defined as nonobstructing dilation of
the colon (�5.5cm), with abnormal haustral appearance.3–6

This dilation tends to be most common in the transverse and
ascending colons. Precise data on the epidemiology for TM
are scarce, but recent studies show that inflammatory bowel
disease (IBD), particularly ulcerative colitis (UC), remains the
most common cause of TM, followed by infectious colitis due
to Clostridioides difficile infection and, rarely, ischemic coli-
tis.7,8 The mortality rate for TM varies based on the underly-
ing cause. When caused by fulminant infections, mortality
rates can be as high as 80%.9–11 It is for this reason that all
gastrointestinal surgeons must be aware of the indications
for surgery and the surgical options available. Here we
review the diagnosis and medical and surgical treatments
of the most common causes of TM: severe acute UC and
fulminant C. difficile infection.

Severe Acute Ulcerative Colitis

Diagnosis
UC is a chronic immune-mediated inflammatory condition
affecting the colon and rectum that has continued to increase
in incidence worldwide.12 Acute severe ulcerative colitis
(ASUC), historically referred to as “fulminant” or “toxic”
colitis, represents a severe form of acute colitis involving
more than six bloody stools per day accompanied by at least
one systemic sign of toxicity including tachycardia, fever,
anemia (hemoglobin <10.5 g/dL), or elevated erythrocyte
sedimentation rate (ESR) greater than 30mm/h.12,13Approx-
imately one-quarter of patients with UC may develop ASUC
requiring hospitalization, with 40% of the patients requiring
a colectomy.14,15 TM complicates the presentation of ASUC in
approximately 5% of patients.11,16

Initial evaluation of the patient with suspected ASUC
should begin with a thorough history and physical examina-
tion followed by appropriate laboratory, radiographic, and
potential endoscopic assessment (►Fig. 1). In addition to
standard laboratory tests, all patientsmeeting the criteria for
ASUC should undergo testing for C. difficile. Patients with UC
and C. difficile infection are known to have significantly
higher mortality rates and higher rates ofmedical escalation,
and are at higher risk of colectomy.12,17–19 UC patients often
lack the traditional risk factors for C. difficile infection and a
high index of suspicion for its presence is paramount.
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Abstract Severe colitis is a well-defined condition encompassing several etiologies but is most
often caused by severe ulcerative colitis or Clostridioides difficile infection. Severe colitis
can evolve into toxic colitis, or toxic megacolon when associated with bowel dilation
and systemic manifestations, resulting in a life-threatening scenario where multidisci-
plinary management is often required. Medical management continues to play an
important role in the initial treatment of toxic megacolon. However, timely surgical
intervention can be lifesaving.
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Imaging continues to play a significant role in the diagnosis
of ASUC and TM. As has been described elsewhere, the
presence of colonic dilation of greater than 5.5 cm, particu-
larly of the transverse colon, on plain radiographs is con-
cerning for TM and indicative of a worse prognosis.
Additionally, one study suggested that the presence of three
or more dilated small bowel loops on plain radiograph
indirectly reflected the increased severity of colitis, and
was predictive of the need for colectomy.20 Daily abdominal
radiographs should be obtained until there is evidence of
decreasing dilation or surgical intervention is planned.16 On
computed tomography (CT) scan, colonic dilation, segmental
wall thinning, and an abnormal haustral pattern are more
likely to occur in ASUC complicated by TM.4 Uncomplicated
ASUC is often characterized by diffuse colonic wall thicken-
ing and submucosal edema (“target sign”).5 While CT scans
provide valuable information regarding the extent of disease,
occult complications of disease, and underlying etiology in
patients without prior history of colitis (i.e., UC vs. Crohn’s
colitis), results of CT scan are not shown to influence the
decision to perform a colectomy in these patients.21 The
decision to operate is more often driven by the systemic
manifestation of inflammatory processes (e.g., severity of
shock, need for vasopressors, development of distant organ
dysfunction, etc.).

Endoscopic evaluation remains an important diagnostic
tool for the evaluation of patients with ASUC by establishing
the severity of inflammation and confirming underlying
etiology via colon appearance and biopsies. A complete
colonoscopy comes with an elevated risk of perforation
and development of TM, and therefore patients with sus-
pected ASUC should undergo flexible sigmoidoscopy with
minimal insufflation by an expert endoscopist. Ideally, en-
doscopy should be performed within 24hours of admis-
sion.12 There is no standardized severity scoring system
specific for ASUC; however, studies have shown that the
presence of deep ulcerations and an Ulcerative Colitis Endo-
scopic Index of Severity (USEIS) score greater than 5 are
suggestive of high risk of requiring rescue therapy or
colectomy.22–24

Medical Management
Themainstayofmedicalmanagement of ASUC is intravenous
(IV) corticosteroids. Recent guidelines from the American
College of Gastroenterology recommend using methylpred-
nisolone 60mg/d or hydrocortisone 100mg three to four
times daily to induce remission.12 In addition, patients with
ASUC should receive IV hydration/resuscitation, electrolyte
replacement as indicated, deep vein thrombosis (DVT) pro-
phylaxis, blood transfusions as needed, and total parenteral
nutrition if malnourished. Nonsteroidal anti-inflammatory
medications, anticholinergic medications, antidiarrheal
agents, and opiates should be avoided. The development of
systemic toxicity, abdominal distension, peritonitis, fre-
quency of bowel movements, and presence of melena or
hematochezia should be assessed daily. Early surgical con-
sultation should be obtained if the patient has any indica-

tions for an emergent operation such as worsening
peritonitis, pneumoperitoneum, worsening shock despite
appropriate resuscitation, or development of distant organ
dysfunction, etc. The Oxford index is the most commonly
used method to identify nonresponders to therapy. More
than eight bowel movements per day on day 3 of cortico-
steroid treatment or three to eight bowel movements along
with a C-reactive protein (CRP) greater than 45mg/L pre-
dicted colectomy in 85% of patients.25 Additionally, the
presence of hypoalbuminemia, colonic dilation, ESR greater
than 75mm/h, and fever greater than 38°C predicted failure
of steroids.26 If patients fail to respond by 3 to 5 days of
steroid therapy, medical rescue should be initiated using
either infliximab or cyclosporine.12 At this time, randomized
control trial data show similar efficacy and complication
profiles of each medication, and therefore selection is pro-
vider dependent.27,28 It should be noted that therapy with
infliximab or cyclosporine is not associated with increased
risk of surgical complications.29 Surgical consultation should
be obtained when patients fail steroid treatment and have
started medical rescue therapy. If patients continue to fail
medical therapy by days 5 to 8 with cyclosporine or inflix-
imab, surgical intervention is recommended (►Fig. 2).16

Four clinical trials examined the role of broad-spectrum
antibiotics in hospitalized patients with ASUC. In each of
these studies, therewas no difference in the need for surgery
or failure of medical therapy with the use of adjunct anti-
biotics.30–33 As such, IV antibiotics should be reserved for
patients with suspected extraluminal complications or sys-
temic signs of toxicity.

Surgical Management
Patients with severe medically refractory ASUC, TM, massive
hemorrhage, or colonic perforation should undergo surgical
therapy.34 Given that many of these patients have been

Fig. 1 Plain film of toxic megacolon demonstrating dilated transverse
colon.
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undergoing days of immunosuppressive therapy, the typical
signs, and symptoms of impending or contained perforation
may be lacking. However, mortality rates increase with
longer time intervals between colonic perforation and sur-
gical intervention, especially in the setting of multisystem
organ failure. Therefore, prompt surgical evaluation and
intervention should be undertaken.

The operation of choice continues to be subtotal abdomi-
nal colectomy with end ileostomy. Proctectomy should be
avoided in the acute setting to preserve future reconstructive
options, reduce operative time, and reduce postoperative
complications.16,34,35 To prevent rectal stump dehiscence
and leak, most surgeons elect to leave a transanally placed
rectal tube for decompression. Other alternatives include
implanting the rectal stump into the subcutaneous tissues,
creating a mucous fistula, and/or thoroughly irrigating the
stump to clear any retained stool.34,36 Reconstruction with
ileal pouch-anal anastomosis (IPAA) at the time of initial
surgery should be avoided given patients are often critically
ill, have been on high-dose steroids, and have higher opera-
tive morbidity when IPAA is performed in the semi-urgent
and urgent settings.8,37–39 An operative approach using
either open or laparoscopic techniques should be based on
the hemodynamic stability of the patient, the friability of the
colonic mucosa and risk of iatrogenic perforation, degree of
colonic and small bowel dilation, and expertise of the
operating surgeon.

While decompressive procedures alone carry a significant
morbidity when compared with subtotal colectomy and end
ileostomy, a Turnbull blowhole colostomy can be considered
in patients with prohibitive comorbidities, a hostile abdo-
men, or a pregnant patient with acute severe colitis.16,36,40

This is performed by creating a transverse colostomy for
colonic decompression flush with the skin and a loop ileos-
tomy. However, this is considered a suboptimal treatment
option. While it will decompress the distended colon, the
diseased colon will continue to drive the systemic inflam-
matory response.

Fulminant Clostridioides difficile Colitis

Diagnosis
Clostridioides difficile (previously Clostridium difficile) is an
anaerobic, spore-forming, gram-positive, bacillus bacterium
that is often a normal inhabitant of the human colon. Alter-
ation in themicrobiota, most often due to antibiotic exposure
(even single surgical prophylactic doses), results in over-
growth of the C. difficile bacteria and induction of pathologic
behavior. C. difficile produces toxins A and B that induce
colonic inflammation that can range from mild to life threat-
ening. C. difficile typically produces a pseudomembranous
colitis affecting the large bowel but can rarely also affect the
small intestines. A highly virulent strain BI/NAP1/027/toxino-
type III has been linked to life-threatening C. difficile infec-
tions.41 Luckily, the incidence of total burden of C. difficile in
the health care setting has decreased by 24% between 2011
and 2017; however, overall incidence in the community and
in-hospital deaths has remained unchanged.42

The diagnosis of C. difficile is made based on clinical
suspicion and subsequent laboratory testing. Patients who
have had three or more unexplained watery bowel move-
ments within 24 hours should undergo C. difficile testing via
stool nucleic acid amplification (NAAT) testing to identify
toxin, followed by toxin enzyme immunoassay assays in a
two-step approach.43,44 Stool cultures for the bacteria alone
are inaccurate and do not reflect active infection.44,45 In a
patient with severe C. difficile infection causing ileus, peri-
rectal swabs can be used in lieu of stool samples.43 Radio-
graphic investigations have limited utility in the diagnosis of
C. difficile colitis, although CTscans are often obtained to rule
out perforation or the presence of megacolon. CT findings
typically demonstrate a thick colonic wall, fat stranding,
colonic dilation, and inflamed mucosa, although these find-
ings are not specific to C. difficile infection.43,45 Endoscopy to
assess for the presence of pseudomembranes can be utilized
when clinical suspicion is high, but laboratory testing is
negative for C. difficile toxin or if there is an urgent need
for diagnosis. It is important to note that pseudomembranes
are seen in only 50% of confirmed cases of C. difficile
infection.46

The severity of C. difficile colitis is not well defined but has
traditionally been based on confirmation of infection, degree
of leukocytosis, and systemic signs of toxicity. Nonsevere
infection is defined as a leukocytosis of less than 15�103/µL
with a creatinine less than 1.5mg/dL. Severe infection is
defined as leukocytosis greater than 15�103/µL with evi-
dence of renal dysfunction. Severe complicated or fulminant
C. difficile infection is defined by leukocytosis greater than
15�103/µLwith associated shock, sepsis,multiorgan failure,
ileus, or megacolon.45,47Medical therapy is driven by clinical
severity and surgical intervention is typically reserved for
cases refractory to medical management or complicated by
perforation or ischemia.

Medical Management
When a diagnosis of C. difficile colitis has beenmade, thefirst
step inmanagement is to discontinue the inciting antibiotics.
Recent studies have demonstrated that oral vancomycin is
superior to IV metronidazole in the treatment of mild,
moderate, and severe C. difficile infections.48–51 Fidaxomicin
has been shown to be superior to oral vancomycin; however,
it is often cost prohibitive.48 In the case of fulminant C.
difficile colitis, oral vancomycin should be initiated at a dose
of 500mg four times daily bymouth or nasogastric tube. The
oral vancomycin is not absorbed and works by directly
targeting the C. difficile bacteria in the colonic lumen. IV
metronidazole at a dose of 500mg every 8hours can also be
added in the case of ileus. Additionally, rectal vancomycin
enemas at a dose of 500mg in 500mL normal saline every
6hours can be considered in severe cases, or if the presence
of ileus is likely to slow the delivery of oral medication to the
colon (►Fig. 3).44,45

Surgical Management
The surgical management for patients with severe, fulminant
C. difficile infection should be reserved for patients with
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colonic perforation or severe colitis that is not improving with
medical therapy. Approximately 1% of patients with C. difficile
infection and 30% of patients with fulminant infection will
require surgery. The mortality rate of patients undergoing
colectomy for fulminant C. difficile colitis is high, around 30 to
50%52–54. However, multiple studies have shown that early
surgical intervention prior to development of septic shock
improves mortality compared with prolonged medical thera-
py, particularly in patient with TM.45,53,55–58 While there are
no high-level studies describing the optimal time for surgical
intervention, one retrospective study showed that patients
with fulminant C. difficile infection who were admitted to a
surgical service received colectomy faster than those admitted
to amedical service (within an average of 1.0 day of admission
to a surgery team and immediately on admission to a surgical
intensive care unit [ICU] comparedwith an average of 3.4 days
after admission to amedical teamand1.7 days after admission

to a medical ICU). The patients in this study whowere treated
by a nonsurgical service had a 3.4-fold higher mortality rate
than those admitted to a surgical service. This is thought to be
at least in part due to delayed operative intervention.58

Retrospective studies have attempted to identify predictors
of mortality after emergency surgery for C. difficile. While
there is nowidely used and validated scoring system, patients
with the following tend to have higher mortality after emer-
gency colectomy for fulminant C. difficile colitis: shock requir-
ing vasopressors, respiratory failure requiring mechanical
ventilation, electrolyte derangement, renal failure, chronic
steroid use, and/or advanced age (>75 years old).53,54,59–61

The timing of surgery is critically important. Therefore, it is
essential to obtain an early surgical consultation so that the
patient can receive a lifesaving operation before requiring
vasopressors for shock and development of multiorgan
failure.

Fig. 2 Management algorithm of acute severe ulcerative colitis (UC).
Abbreviations: CRP, C-reactive protein; CT, computed tomography; ESR, erythrocyte sedimentation rate; IV, intravenous; NSAIDs, nonsteroidal
anti-inflammatory drugs.
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The operative procedure of choice is a subtotal abdominal
colectomywith end ileostomy, typically via an open approach
given the severity of illness in this patient population.43,45

However, while prior studies suggested increased morbidity
and mortality with partial resection compared with total
abdominal colectomy,53 two recent studies using the Ameri-
can College of Surgeons National Surgical Quality Improve-
ment Program (ACS-NSQIP) data showed no difference in
mortality, postoperative complication rate, or hospital length
of stay in patients undergoing partial colectomy for fulminant
infection compared with total abdominal colectomy.52,62

Given that C. difficile is a mucosal-based disease, a reliable
assessment of the extent and severity of disease cannot

typically bemadebyassessing theserosal surface of thebowel,
and for this reason, most national guidelines continue to
recommend a subtotal colectomy over a partial resection.

There is some evidence to suggest that loop ileostomywith
antegrade antibiotic lavage can serve as a colon sparing
alternative to subtotal colectomy. This technique involves a
laparoscopic creation of a loop ileostomy followed by ante-
grade lavage of polyethylene glycol solution via the ileostomy
followed by antibiotic lavage with vancomycin and IV anti-
biotics. An early prospective trial by Neal et al showed a 19%
mortality with this technique compared with 50% mortality
after subtotal colectomy.63 However, this was not a random-
ized study and they used historical controls, which made it

Fig. 3 Management algorithm of fulminant Clostridioides difficile colitis.
Abbreviations: IV, intravenous; WBC, white blood cell.
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difficult to fairly compare the groups. Since the publishing of
that trial, larger scale studies analyzing ACS-NSQIP64 and
National Inpatient Sample (NIS)65 data showed similar surviv-
al in the loop ileostomy group compared with subtotal colec-
tomy, but lower complication rates.64 Results from a recent
meta-analysis also suggest no mortality difference between
loop ileostomy and lavage comparedwith subtotal abdominal
colectomy (26.2 vs. 31.3%, p¼0.22).66 While further data are
required, loop ileostomy and lavage may be considered as a
potential alternative to colectomy in select patients.

Conclusion

Severe colitis associatedwith systemic toxicity and significant
bowel dilation (TM) can quickly develop into a life-threatening
condition with high morbidity and mortality. The most com-
mon causes of TM today are ASUC and fulminant C. difficile
infection.Whileboth conditions can be initiallymanagedwith
medical therapy, early surgical intervention with subtotal
abdominal colectomy and end ileostomy can be lifesaving.
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