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Abstract

Objectives: The present study reviewed cases of Toxic megacolon (TM) treated in our department, summa-
rized the timing and technique of surgery, and considered key points for surgical management.

Methods: This single-center retrospective study included the medical records of patients clinically diag-
nosed with TM who underwent surgery between 1985 and 2020. The diagnostic criteria and screening
scores for sepsis, such as the systemic inflammatory response syndrome (SIRS) criteria, quick Sequential
Organ Failure Assessment (QSOFA) score, and Modified Early Warning Score (MEWS), were validated.
The preoperative clinical features and perioperative findings were also investigated.

Results: There were eight male and six female patients. Nine patients (64.3%) satisfied the criteria for
toxemia proposed by Narabayashi, and 10 patients (71.4%) fulfilled the SIRS criteria. A positive qSOFA
score was confirmed in 1 patient (7.1%). The MEWS was high in 2 patients (14.3%). Intestinal perforation
occurred in 2 patients (14.3%), and 1 of them died from disseminated intravascular coagulation. The mor-
tality rate of TM with perforation was 50%. Eleven patients (78.6%) underwent total colectomy with end
ileostomy.

Conclusions: TM does not have well-defined diagnostic criteria, in addition to developing sometimes as
borderline or fulminant cases, and must be recognized at an early stage, taking various findings into consid-
eration. The criteria proposed by Narabayashi and the SIRS criteria, which met in a high percentage of our
cases, are recommended as indicators for determining the toxicity of TM. It is also important to consider

surgery in the early stages of TM, even if clinical findings do not meet all the criteria.
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Introduction

Many patients with ulcerative colitis (UC) can avoid sur-
gery, as medical therapy has improved, but in potentially fa-
tal cases complicated with toxic megacolon (TM) and those
with perforation, uncontrollable bleeding, cancer, or high-
grade dysplasia, surgical intervention is required[1-4].

TM is diagnosed on the basis of findings from a number
of examinations, such as vital signs, X-ray studies, blood

J Anus Rectum Colon 2024; 8(3): 150-156

tests, and sigmoidoscopy, and there is no modality that
alone clinches the diagnosis easily[5]. However, TM must
be recognized at an initial stage and treated adequately be-
cause it has a risk of worsening rapidly. Early identification
and intensive management may help reduce the incidence
and mortality of TM in inflammatory bowel disease[6]. In
the present study, we reviewed cases of TM treated in our
department, summarized the timing and technique of sur-
gery, and considered key points for surgical management of
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TM.

Methods

This single-center retrospective study recruited the medi-
cal records of patients who were clinically diagnosed with
TM (a condition in which colonic ileus is accompanied by
sepsis) due to UC and underwent surgery for TM between
July 1985 and March 2020 at our hospital. The study proto-
col was approved by the Ethics Advisory Committee of
Fukuoka University Chikushi Hospital (No. C21-01-013)
and conformed to the provisions of the Declaration of Hel-
sinki. Consent for the use of date for this research was ob-
tained on an optout basis (https://www.chikushi.fukuoka-u.a
c.jp/rinshou/patient/ushiromuki.html).

We made a diagnosis of colonic ileus when a patient’s ab-
dominal X-ray findings in the supine position demonstrated
dilatation, especially in the transverse colon[7]. A clinical
diagnosis of “toxemia” was validated on the criteria reported
by Jalan[8] and Narabayashi[9]. Jalan et al. reported that a
patient was considered to be “toxic,” when they showed any
3 of the 4 criteria in group A (pyrexia >101.5°F [38.6°C],
tachycardia >120 beats/minute, leukocytosis >105,000/mm’,
and anemia <60% hemoglobin) together with any 1 of the 4
criteria in group B (dehydration, mental changes, electrolyte
disturbance, hypotension). According to the description of
Narabayashi, the criteria of the diagnosis for “systemic tox-
icity” included at least 2 of the following: pyrexia
(>38.6°C), tachycardia (>100 beats/minute), leukocytosis (>
10,500/uL), or hypoalbuminemia (<3.0 g/dL).

We also checked which patients met the criteria for Sys-
temic Inflammatory Response Syndrome (SIRS) and meas-
ured their quick Sequential Organ Failure Assessment
(qSOFA) score and Modified Early Warning Score (MEWS).
SIRS is a clinical response of the host to inflammation[10].
The qSOFA is a screening tool that can detect sepsis at an
early stage in adult patients[11,12]. The MEWS is a simple
bedside tool that can identify patients at risk of deterioration
and in need of more active intervention[13]. SIRS is defined
in cases with any 2 of the following: a body temperature
>38°C or <36°C, a heart rate >90 beats/minute, respiratory
rate >20 breaths/minute, and white blood cell count
>12,000/mm’, <4,000/mm’, or >10% immature neutrophils
(“bands™)[10]. Adult patients were considered more likely to
have poor outcomes typical of sepsis if they had at least 2
of the following clinical criteria that together constitute the
gSOFA score: a respiratory rate of >22 breaths/minute, al-
tered consciousness, and a systolic blood pressure of <100
mmHg[12]. The MEWS was calculated based on a previ-
ously published table[13]. Each criterion is described in Ta-
ble 1.

The clinical findings at the time of the TM diagnosis and
perioperative characteristics were also investigated. Total
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colectomy with the formation of end ileostomy is conducted
as the standard surgical procedure for TM in our depart-
ment. Numerical data are presented as medians (range) or
numbers (percentages).

Results

There were 288 patients who were conducted surgery for
UC at our hospital between 1985 and 2020. Fourteen pa-
tients clinically diagnosed with TM due to UC and under-
went surgery were included in this study. None of patients
diagnosed with TM were not treated surgically. Table 2
shows the patients’ clinical characteristics and preoperative
course. There were eight male and six female patients, and
the median (range) age at the onset of TM was 39 (19-75)
years old. The median duration from the diagnosis of UC to
surgery for TM was 5 (1-239) months. All patients were
confirmed to have dilatation of 26 cm in the transverse co-
lon by plain abdominal X-ray in the supine position (Figure
1). The median time until surgery from the TM diagnosis
was 3 (0-57) days. Emergency surgery was performed in 13
of 14 patients (92.9%). Glucocorticoid therapy was adminis-
tered to all patients, and the median total prednisolone dose
was 1,500 (120-30,000) mg. Four patients underwent cy-
tapheresis.

Clinical findings at the TM diagnosis and perioperative
characteristics are shown in Table 3, 4, respectively. The re-
cords regarding the patients’ respiratory rate were often
missing. If the respiratory rate was not explicitly described
in the medical records, then we assigned no points for the
screening scores for sepsis. At the time of the TM diagnosis,
only 1 patient (7.1%) had met 3 of the 4 “toxic” criteria in
group A that Jalan advocated. In contrast, 9 patients (64.3%)
satisfied >2 of the “systemic toxicity” criteria presented by
Narabayashi, and 10 patients (71.4%) met the SIRS criteria.
A positive gSOFA score was confirmed in 1 patient (7.1%).
The MEWS was high (score 25 points) in 2 patients
(14.3%).

Intestinal perforation occurred in 2 patients (14.3%), with
both cases occurring 6 days after the diagnosis of TM. One
patient without perforation was able to avoid emergency sur-
gery because the transanal tube successfully decompressed
the distended colon. Eleven patients (78.6%) underwent total
colectomy with the formation of end ileostomy, and 3 pa-
tients underwent total proctocolectomy, ileal pouch anal an-
astomosis, and diverting ileostomy. The median operative
time and blood loss were 147.5 (90-216) minutes and 506
(61-1,900) ml, respectively. Postoperative complications oc-
curred in 9 of 14 patients (64.3%), and 1 patient required
unplanned surgical intervention for bleeding. Among all pa-
tients investigated, there was 1 death during the postopera-
tive hospital stay, with a 30-day mortality rate of 7.1%. One
of two patients with perforation died of disseminated in-
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Table 1.
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The Diagnostic Criteria of Toxemia and Screening Scores for Sepsis.

Jalan criteria

Any 3 of the 4 criteria in group A together with any 1 of the 4 criteria in group B.

A) B)
Pyrexia (>101.5°F [38.6°C])
Tachycardia (> 120 beats/minute)
Leucocytosis (> 10,500/mm?)
Anemia (< 60% hemoglobin)

Dehydration

Hypotension

Mental changes
Electrolyte disturbance

Narabayashi criteria

At least 2 of the following:
Pyrexia (> 38.6°C)
Tachycardia (> 100 beats/minute)
Leukocytosis (> 10,500/uL)
Hypoalbuminemia (< 3.0 g/dL)

SIRS

At least 2 of the following:
A body temperature >38°C or <36°C
A heart rate >90 beats/minute
Respiratory rate >20 breaths/minute

White blood cell count >12,000/mm?, <4,000/mm?, or >10% immature bands

qSOFA

At least 2 of the following:
A respiratory rate of >22 breaths/minute
Altered consciousness
A systolic blood pressure of < 100 mmHg

MEWS
3 2 1 0 1 2 3

Systolic blood pressure <70 71-80 81-100  101-199 200<

Heart rate <40 41-50 51-100 101-110  111-129 130<
Respiratory rate <9 9-14 15-20 21-29 30<
Temperature <35 35-38.4 38.5<

AVPU score Alert Reacting  Reacting Unre-

to Voice to Pain sponsive

Abbreviations: MEWS, Modified Early Warning Score; qSOFA, quick Sequential Organ Failure Assessment; SIRS, Sys-

temic Inflammatory Response Syndrome

Table 2. The Clinical Characteristics and Preoperative Course.

Clinical characteristics
Sex (male/female)

8 (57.1%) 16 (42.9%)

The median age at the onset of TM 39 (19-75)
The median duration from the diagnosis of UC to surgery for TM, month 5(1-239)
Preoperative course

The median diameter of the transvers colon, cm 8.0 (6.0-14.0)
The median time until surgery from the TM diagnosis, day 3 (0-57)
Emergency surgery 13 (92.3%)
The median total PSL dose, mg 1,500 (120-30,000)
Introduction of cytapheresis 4 (28.6%)

Values are presented as medians (range) or numbers (percentages).

Abbreviations: PSL, prednisolone; TM, toxic megacolon; UC, ulcerative colitis

travascular coagulation (DIC) secondary to sepsis. The mor-
tality rate of patients with TM and perforation was 50%.
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The median post-operative hospital stay of patients managed
successfully was 32 (17-60) days.
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Discussion

In this single-center retrospective study, we reviewed
cases of TM treated in our department, summarized the tim-
ing and technique of surgery, and considered key points for
surgical management of TM.

TM is a severe and potentially lethal complication of UC
as well as perforation, profuse bleeding, cancer, or high-
grade dysplasia[1-4]. The pathophysiology of TM is thought

Figure 1.
The abdominal X-ray finding in the supine position demonstrated
dilatation in the transverse colon.

Table 3. The Clinical Findings at the Time of the TM Diagnosis.

Management for Toxic Megacolon by UC

to be colonic ileus accompanied by sepsis[14,15], but Mi-
chael et al. stated that TM does not have well-defined lim-
its[16].

Gan et al. reported that dilatation of >6 cm in the trans-
verse colon on plain abdominal X-ray is suggestive of the
diagnosis of megacolon[17], while Narabayashi described
megacolon as 25-6 cm of dilatation of the colon on X-
ray[9]. In addition, the upper limit of the normal diameter of
the transverse colon has been defined as 5.5 cm[14,18].
Given these facts, the characteristic colon diameter in cases
of TM seems uncertain. In the present study, all patients
showed dilatation of >6 cm in the transverse colon on plain
abdominal radiography. We therefore also believe that TM is
likely when the transverse colon shows dilation of 26.0.

Several criteria concerning a toxemic state have been pro-
posed, as have those for megacolon, but toxicity is report-
edly difficult to define[5]. We validated the criteria of toxic-
ity advocated by Jalan[8] and Narabayashi[9] in our patients
and also checked whether or not the patients showed posi-
tive screening scores for sepsis or a critical MEWS. Al-
though the criteria of Jalan and Narabayashi and screening
scores for sepsis or deterioration were considered as possible
indicators to evaluate the “toxicity”, all indicators were not
applicable to all the 14 cases of TM surgically treated in
this study. The qSOFA showed higher overall prognostic ac-
curacy than the SIRS criteria[19], and the MEWS also had
higher specificity for predicting in-hospital mortality[20].
However, the SIRS criteria have high sensitivity for predict-
ing systemic inflammation and are maintained as a screen-
ing tool for early care and the prevention of a missed diag-

No. Sex Age o BT HR sBP RR (PaCO;) GCS WBC  Hb Alb  Jalan Nara- qSOFA MEWS SIRS

[cm] [°C] [bpm'] [mmHg] [bpm? [/uL] [g/dL] [g/dL] criteria bayashi

(mmHg) ] criteria
1 M 25 14 36.8 90 134 No record 15 18,000 59 2.1 - O 0 0 2
2 F 35 11 383 96 98 30 15 9,800 10.6 2.5 - 2 4 3
3 F 39 12 37.3 84 114 21 15 9,500 85 2.0 - 0 2 1
4 F 32 8.0 37.1 92 104 No record 15 9900 122 3.0 - 0 0 1
5 F 30 6.0 39.0 106 98 18 15 8,800 8.7 24 - O 1 5 2
6 M 19 80 36.7 139 120 No record 15 40,100 6.8 1.4 O O 0 3 2
7 F 40 85 385 96 82 No record 15 3200 8.1 2.4 - 1 3 3
8 M 44 11 37.0 92 97 10 (42.8) 15 6,200 8.3 1.7 - 1 1 1
9 M 33 6.5 36.6 95 140 No record 15 12,500 9.5 1.8 - O 0 0 2
10 F 42 6.3 377 95 104 15 15 11,400 59 2.2 - O 0 2 1
11 M 75 86 369 137 124 18 (30) 15 7,100 9.1 1.5 - O 0 4 2
12 M 54 72 368 116 120 24 (34) 15 16,800 9.7 1.8 - O 1 4 3
13 M 62 7.1 383 107 128 21 (34) 15 19,900 12.0 1.6 - O 0 3 4
4 M 39 6.0 398 111 111 16 15 4500 7.7 1.3 - O 0 5 2

Abbreviations: Alb, albumin; BT, Body temperature; bpml, beats per minute; bpmz, breaths per minute; GCS, Glasgow Coma Scale; Hb, hemoglobin; HR, heart

rate; MEWS, Modified Early Warning Score; PaCOz, partial pressure of carbon dioxide; qSOFA, quick Sequential Organ Failure Assessment; RR, respiratory

rate; sBP, systric blood pressure; SIRS, Systemic Inflammatory Response Syndrome; WBC, white blood cell

Symbols: @, diameter of the transvers colon; O, met the criteria.
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Table 4. The Perioperative Characteristics.
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. Operative Operative time  Blood loss ~ Post-operative Post-operative
No.  Perforation . o Outcome .
procedure [minute] [mL] Complication Hospital stay [day]
1 TC + ileostomy 216 450 SSI Survival 35
2 TC + ileostomy 90 750 Ileus Survival 60
3 TC + ileostomy 170 315 SSI Survival 42
4 TC + ileostomy 170 443 None Survival 32
5 TC + ileostomy 110 61 None Survival 23
6 O TC + ileostomy 150 1,650 DIC Death -
7 TPC + IPAA 137 330 None Survival 18
8 TC + ileostomy 145 527 Bleeding Survival 31
9 TC + ileostomy 128 370 SSI Survival 38
10 TPC + IPAA 185 520 SSI Survival 21
11 TC + ileostomy 150 720 Cholecystitis Survival 39
12 TPC + IPAA 145 1,000 None Survival 47
13 O TC + ileostomy 190 1,900 DIC Survival 21
14 TC + ileostomy 145 492 None Survival 17

Abbreviations: DIC, disseminated intravascular coagulation; IPAA, ileal pouch anal anastomosis; SSI, surgical site infection; TC, total colec-

tomy; TPC, total proctocolectomy

nosis[19-21]. It seems preferable that a screening tool with a
high sensitivity be used to identify TM in order to avoid
losing the opportunity to perform properly indicated surgical
intervention. The criteria proposed by Narabayashi and the
SIRS criteria may be recommended to be used to determine
“toxicity”, because these criteria were met in a high percent-
age of our cases.

Typical abdominal symptoms may not present in TM pa-
tients complicated with UC, due to the masking effect of
steroid therapy[6]. Indeed, 3 of 14 patients (21.4%) in the
present study did not satisfy any toxic criteria or show ex-
pected screening scores for sepsis. If immunosuppressed pa-
tients suffer from bacteremia due to bacterial translocation,
their hemodynamic and respiratory status will rapidly be-
come compromised. In borderline cases, it may become nec-
essary to perform assessments repeatedly and entirely rely
on clinical judgment without fixating on criteria for the di-
agnosis of TM[5].

Surgical intervention is indicated if initial conservative
management, such as correction of fluids, hydroelectrolytic
disorders, anemia, broad-spectrum antibiotics, endovenous
corticosteroids, and intubation with an intestinal tube, fails
to improve clinical findings within 24-72 h after the onset.
Protracted medical management may lead to perforation, and
it has been reported that the incidence of perforation in TM
is 24%[16]. It has been reported that the mortality rate of
TM patients is <10% if surgery is performed without perfo-
ration, but it increases to 40%-50% in cases of perfora-
tion[22-24]. Similar to the literature findings, our patients
with both TM and intestinal perforation had a poor progno-
sis. Surgery should always be considered, and patients
should be informed early that surgical intervention is neces-
sary if clinical findings are refractory to medical manage-
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ment[25].

Relatively simple surgical procedures are preferred in
emergency cases of TM, as the patient’s general condition is
unstable[14,16]. There is also a high risk of peritoneal con-
tamination during surgery, as handling of the massively dis-
tended bowel is difficult[26], as was noted on the intraop-
erative view of a patient in the present study (Figure 2).
However, diverting stoma formation alone is reportedly an
inadequate procedure in such cases[16]. Given the previous
findings, total colectomy with terminal ileostomy seems to
be the preferred operative procedure emergency
cases[14,16,25].

Several limitations associated with the present study war-
rant mention. First, this was a single-center retrospective
study with a relatively small number of patients compared
with other review articles. In addition, there were many
missing values regarding the respiratory rate. We must ac-
cept that examinations of toxicity, especially the SIRS crite-
ria, gSOFA, and MEWS, can be inaccurate. However, even
if the patients with missing data in our study had a mani-
fested respiratory rate that satisfied the qSOFA criteria or a
high MEWS, the SIRS criteria would still have been met in
most patients in this study.

There are a few reports of TM secondary to inflammatory
bowel disease being successfully treated with non-surgical
management, but those might have been rare cases in a lim-
ited situation[9,27-29]. The mortality rate increases remark-
ably if intestinal perforation complicates TM. Our results
support the idea that surgical intervention should always be
considered from the initial stage.

In conclusion, it is important to consider surgery in the
early stages of toxic megacolon, even if symptoms and clini-
cal findings do not meet all the criteria.

in
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Figure 2.
There is a high risk of peritoneal contamination, as handling of the
massively distended bowel is difficult.
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