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Clinical Features of Stercoral Perforation of Colon
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Abstract
Aims: Stercoral perforation is a relatively rare life-threatening condition. The aim of this study
was to investigate and compare the clinical characteristics and outcomes of patients with stercoral
colonic perforation and patients with perforated colonic diverticulum.
Methods and Results: This retrospective cohort study analyzed data via chart reviews from
patients who received treatment at our institution between 1989 and 2018. Patients were divided
into the stercoral colon perforation group (stercoral, 20 patients, 13.5%) and perforated colonic
diverticulum group (diverticulum group, 40 patients, 27%). There were no significant differences
in patient background information between the groups. Patients in both groups had a high rate of
chronic constipation (80% vs. 53%). The final diagnosis was confirmed by CT scan in over 80% of
all patients and the most common site of perforation was the sigmoid colon in both groups (80%
vs. 90%, respectively).
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The most performed surgical procedure in both groups was the Hartmann procedure, and the
implementation of planned second-stage surgery was significantly higher in the stercoral group
(40% vs. 13%, respectively, p=0.04) than the diverticulum group. Although no significant differences
in the postoperative mortality rates (20% vs. 15% respectively, p=0.9), the duration of hospital stay
was significantly longer in the stercoral group (60.2 vs. 36.6 days, respectively, p<0.05).
Conclusion: In the increasingly aging population, stercoral perforation should be suspected in
elderly and chronically constipated patients with unexplained abdominal pain, although stercoral
colonic perforation and perforated colonic diverticulum showed no significant differences in
clinical characteristics or treatment outcomes in our study. Prompt diagnosis and optimal surgical
intervention should be warranted to overcome this perilous pathology.
Keywords: Stercoral perforation; Perforated colonic diverticulum; Hartman’s procedure; Open
abdominal management; Mortality

Introduction
Stercoral colon perforation is defined as a perforation caused by compression necrosis of the
intestinal wall due to stagnant feces or fecal stones in the large intestine. The condition is common
in elderly patients who tend to be constipated [1]. This is a relatively rare disease; therefore, few case
reports and review articles describing this condition are available [1-6]. It is difficult to determine
the precise incidence of this condition. However, stercoral perforation is potentially life-threatening
with an overall postoperative mortality rate of 35% to 50% mainly due to a high level of intraperitoneal contamination, delayed diagnosis, and inappropriate surgical intervention [1,5,6]. Until
1990, only 11% of cases were correctly diagnosed before surgery because of nonspecific vague
symptoms, especially in elderly patients [5]. A current meta-analysis revealed that 90% of cases were
diagnosed by Computerized Tomography (CT) scan preoperatively. As such, clinical suspicion and
early CT scan became the primary method of early diagnosis and led to improvement in the survival
rate [6]. In addition, colonic free perforation itself leads to severe peritonitis and septic multiorgan failure and requires emergency laparotomy regardless of etiology [7]. To our knowledge,
there have been no studies reporting clinical differences between stercoral perforation and other
etiologies (especially the most frequent etiology of diverticula perforation) within colon perforation.
The purpose of this study was to investigate and compare the clinical characteristics and treatment
outcomes of patients with stercoral colonic perforation and patients with perforated colonic
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diverticulum who underwent surgical treatment at our facility.

Table 1: Patient demographics.

Methods
Age in mean years

Using data from chart reviews, we conducted a retrospective
cohort study from patients who underwent surgical treatment
at our hospital between 1989 and 2018. We initially reviewed all
patients with chart-documented colon perforation. Those with
colon perforation treated by non-operative therapy were excluded.
A total of 148 patients with colonic perforation underwent surgical
treatment at our facility during this period. We further excluded
those patients with perforation caused by trauma, foreign body,
malignancy, bowel obstruction, ischemic colitis, inflammatory bowel
disease, and iatrogenic procedures. Finally, patients with idiopathic
colon perforations were excluded by intraoperative and pathological
findings [8,9]. For this study, we used diagnostic criteria by Huttunen
et al. [1], in which stercoral conic perforation is defined as a condition
that satisfies the following criteria: “sudden abdominal pain that
develops during defecation,” “rounded colonic perforation with no
other clear cause,” “the presence of hard stools in the abdominal
cavity or intestine,” and “the exclusion of colonic diverticulosis.”

Sex (Female)

Diverticulum
group (N=40)

P-value

72.8

69

0.36

15 (75%)

23 (58%)

0.25

Underlying disease
Cerebrovascular disease

4

5

0.7

Cardiovascular disease

1

10

0.13

Respiratory disease

2

8

0.54

Liver disease

1

0

0.72

Renal failure, Hemodialysis

5

4

0.25

Diabetes

4

8

0.73

Steroid usage

3

7

0.9

Psychiatric disease

2

5

0.89

Chronic constipation

16 (80%)

21 (53%)

0.07

Abdominal pain on
defecation

15 (75%)

9 (23%)

<0.001

Diagnosed by CT scan

17 (85%)

33 (83%)

0.9

0

0

NS

Perforation location

This search was narrowed to identify two subsets of patients:
20 stercoral colon perforation (stercoral group, 13.5%) and 40
perforated colonic diverticulum (diverticulum group, 27%).
Standard demographic and descriptive data were collected for all
patients including age, sex, underlying disease (cerebrovascular
disease, cardiovascular disease, respiratory disease, liver disease,
acute/chronic renal failure, diabetes, psychiatric disease, steroid
and immunosuppressant usage), history of constipation, abdominal
pain at defecation, vital signs on admission, physical examination
on admission, diagnostic modalities and results, timing and findings
of operations, type of operation, postoperative management,
postoperative complications, hospital length of stay, and cause of
death, if applicable. The study population was stratified according
to etiology (stercoral group and diverticulum group). Clinical
characteristics, operative management, and outcomes were compared.
Statistical analysis was performed using unpaired Student’s t-test
to compare means, and chi-squared analysis was used to compare
proportions. A comparison was declared to be statistically significant
if the p-value was <0.05.

Ascending colon
Transverse colon

1

3

0.85

Descending colon

3

1

0.2

Sigmoid colon include
rectosigmoid

16

36

0.5

Table 2: Surgical procedures.
Stercoral group Diverticulum group
P-value
(N=20)
(N=40)
Hartman's procedure

12

22

0.71

Exteriorization

0

8

0.08

0

2

0.8

0

3

0.53

8

5

0.04

Resection and
anastomosis
Suture closure with
ileostomy
Planned second-stage
surgery

Table 3: Characteristics of postoperative management.
Stercoral group
Diverticulum
(N=20)
group (N=40)

Results
Patient backgrounds of both groups are shown in Table 1. The
patients in the stercoral group had a higher average age (72.8 vs. 69
years, respectively) and a higher number of female patients (75% vs.
58%, respectively). These differences were not significant. Regarding
underlying diseases, the number of patients on dialysis was higher
(25% vs. 10%, respectively) in the stercoral group; however, the
difference was not significant. In addition, there was no significant
difference in the number of steroid and immunosuppressant users
between the two groups. Chronic constipation was recognized in 80%
of patients in the stercoral group and 53% in the diverticulum group,
a non-significant difference. Abdominal pain during defecation was
recognized in 75% of patients in the stercoral group, and 23% of those
in the diverticulum group. The final diagnosis was confirmed by
abdominal CT scan in over 80% of all patients and the most common
site of perforation was the sigmoid colon in both groups (80% vs.
90%, respectively).

P-value

ICU admission

20 (100%)

30 (75%)

0.03

Intubation

15 (75%)

18 (45%)

0.05

Vasopressor

11

17

0.36

Hemodialysis, CHDF

5

8

0.91

Endotoxin absorption

3

4

0.89

Preoperative SOFA score

2.7

2.8

0.92

Postoperative SOFA score

6.6

4.5

<0.05

was the Hartmann procedure, which was performed on approximately
half the patients. Meanwhile, exteriorization, simple suture closures,
and temporary ileostomy were performed in the diverticulum group,
but they were rarely performed in the stercoral group. Furthermore,
we only performed a resection of the causative lesion, intraperitoneal
lavage and drainage during the initial surgery in patients with unstable
intraoperative vital signs and colonic perforation with significant
intraperitoneal contamination. These patients underwent “planned
second-stage surgery” [10,11,12] involving multiple intraperitoneal
lavages or colostomy depending on their general condition. The
implementation of this repeated surgery was significantly higher in
the stercoral group (40% vs. 13%, respectively, p=0.04).

The surgical procedures performed in both groups are shown in
Table 2. The most commonly performed procedure in both groups
Remedy Publications LLC., | http://surgeryresearchjournal.com
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Table 4: Postoperative outcomes.
Stercoral group
(N=20)

Diverticulum
group (N=40)

P-value

10

17

0.58

wound infection

7

13

0.85

abscess

6

9

0.53

Infectious Complication

Mortality
Hospital length of stay

4

6

0.9

60.2

36.6

<0.05

on the other hand, perforation of the diverticulum is caused by the
inflammatory spread of diverticulitis [7]. Interestingly, there is no
difference in patient backgrounds despite these completely different
pathological conditions. However, it is reported that a chronic
increase in intestinal pressure due to constipation is involved in the
occurrence of diverticulum of the large intestines [13], which may be
a reasonable result.
Abdominal CT scan is essential for the diagnosis of stercoral
perforation [6]; the final diagnosis was confirmed by abdominal
CT scan in over 80% of all patients in our study. The CT findings of
stercoral perforation include discontinuity of the bowel wall, presence
of faecal material either protruding through the colonic wall or lying
free within the peritoneal cavity, and extraluminal free air [14]. The
sigmoid colon was the most common perforation site in both groups,
which was in line with the findings of various reports [1,5,6,13,15].
It seems likely that the watershed region of blood supply on the
antimesenteric border of the colon where anastomosis between the
vasa recta longa is poor, may explain the stercoral mass exerting its
greatest pressure necrosis at this site [5].

The characteristics of postoperative management are shown in
Table 3. All patients in the stercoral group required postoperative
ICU management, with 75% of patients needing postoperative
intubation. The sequential Organ Failure Assessment (SOFA) score
24 h after surgery was significantly higher in the stercoral group
(6.6 vs. 4.5, respectively, p<0.05). However, there was no difference
between the two groups in the use of vasopressor agents and those
requiring postoperative dialysis or endotoxin absorption therapy.
The treatment outcomes are shown in Table 4. The incidence of
complications related to infection such as postoperative wound
infection and intraperitoneal abscesses was similar (around 50%) in
both groups. No significant differences in the postoperative mortality
rates were observed between the two groups (20% and 15% in the
stercoral and diverticulum groups, respectively), but the duration of
hospital stay was significantly longer in the stercoral group (60.2 vs.
36.6 days, respectively, p<0.05).

In our study, the Hartmann procedure was selected for both
groups, which is considered a standard surgical procedure for the
safe management of colonic perforation [5,6,16,17]. Furthermore,
resection/anastomosis and temporary colostomy were performed
only in the diverticulum group. This is because these procedures
were only performed in patients with generalized purulent peritonitis
(Hinchey class III perforations), not in patients with generalized fecal
peritonitis (Hinchey class IV perforations) [17]. Additionally, as a
consequence of this high level of intraperitoneal contamination, a
significantly higher proportion of patients from the stercoral group
were selected for a “planned second-stage surgery.” Planned secondstage surgery is the application of damage control concepts in traumatic
surgery for severe peritonitis [10,11,12]. This method involves
rapidly removing the source of infection during the initial surgery
and implementing open abdominal management. Subsequently, 24
h to 48 h after the patient’s general condition has stabilized, a relaparotomy is conducted, and the intraperitoneal lavage and other
processes are repeated. Although this strategy has the advantages of
early detection and elimination of persistent contamination or latent
infection, it can also lead to unnecessary laparotomies in severely ill
patients. Furthermore, there is no consensus on the effectiveness of
re-laparotomy procedures [10,11]. In this study, only those patients
with unstable intraoperative vital signs and those with significant
intraperitoneal contamination were selected for this procedure. We
considered the shortened duration of the initial surgery and the
simplicity of the repeated intraperitoneal lavage as its main advantage.
However, the efficacy of this method in improving the treatment
outcomes is yet to be proven. Moreover, a second-staged surgery
increases the chances of postoperative intubation and the duration of
ICU management. Thus, the indications for a second surgery should
be carefully evaluated, and it should be selectively performed so as not
to become an easy “escape surgery.”

Discussion
In this study, we recognized clinical features of stercoral
perforation and found that stercoral colonic perforation and
perforated colonic diverticulum showed no significant differences in
terms of clinical characteristics or treatment outcomes.
Huttunen et al. [1] defined stercoral colonic perforation as
a “perforation that occurred due to compression necrosis of the
intestinal wall due to hard stools or fecal stones.” The existence of
tumors or diverticula that are generally thought to be the cause of the
perforation cannot be confirmed. Instead, hard stools are observed
in the large intestine with relatively large circular or elliptical
perforations. Histological findings include compression necrosis
of the mucosa near the perforation site, and the loss, non-thinning,
and inflammation of the muscular layer [1,5]. Idiopathic colonic
perforation is a differential diagnosis with many similarities to other
diagnoses, and preoperative diagnosis is difficult [8,9]. However,
stercoral colonic perforations are either circular or elliptical, while
idiopathic colonic perforations are slit-like. Furthermore, based on
the intraoperative and postoperative pathological findings, the latter
reveals a histologically milder inflammation and a normal perforation
perimeter, allowing for differentiation from the former [1,5]. Only
those patients in whom the above-mentioned diagnostic criteria were
met and where differentiation from idiopathic colonic perforation
was possible were used as subjects in this study. Regarding the
background of the patients, most patients with stercoral perforation
show a tendency for constipation including patients of older age,
females, those on dialysis, and those who are bedridden for long
periods of time [1-6]. Similar tendencies were observed among
the patients of the stercoral group in this study, but there were no
significant differences in the patient background between the two
groups. In other words, these risk factors could also result in a
perforated colonic diverticulum. As described above, the main cause
of stercoral perforation of the large intestines is compression necrosis;
Remedy Publications LLC., | http://surgeryresearchjournal.com

Finally, stercoral colonic perforation often occurs in older people
with underlying diseases and can easily lead to multi-organ failure.
Hence, the mortality rate was once reported to be around 50%, and
the pathology was associated with an extremely poor prognosis [4].
However, current advances in diagnosis, surgery, and perioperative
management have reduced the mortality rate to around 34% [5,6].
Our research revealed similar postoperative outcomes. Furthermore,
no other report has described the mortality rate for each cause of
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perforation. It is worth noting that despite the small sample size, our
study demonstrated that there was no difference in the mortality rates
between the diverticulum and stercoral groups despite a higher level
of intraperitoneal contamination in the stercoral group. Basically,
stercoral perforation results in fecal peritonitis [1,5]. Alternatively,
perforation of the diverticulum includes purulent peritonitis and fecal
peritonitis [17]. Therefore, considering the degree of intra-abdominal
contamination, stercoral perforation is highly contaminated
presumably resulting in poorer prognosis; interestingly, that there
is no difference in these prognoses. However, the rate of infectionrelated complications in the stercoral group was high at 50% and the
duration of hospitalization was prolonged due to these complications.
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