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Abstract

Spontaneous colonic perforation in adults (SCPA) is rare but important. Its clinicopathological fea-
tures and outcomes remain unclear. Therefore, the aim of the current study was to explore and
investigate the clinicopathological characteristics, clinical outcomes and potential risk factors for
patients with SCPA. Data of seven patients with SCPA treated in our hospitals from January 2008
to December 2017, and 221 cases from research databases before 2018 were retrospectively
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analyzed. The description of SCPA included stercoral perforation of the colon (SPC), idiopathic
perforation of the colon (IPC) and spontaneous colonic perforation (SCP) in the study. All SCPA
patients presented with unexplained abdominal pain and peritonitis. The median age was 62.5
years. The definite diagnosis preoperatively was 20.6%. The commonest lesion location was sig-
moid colon and Hartmann’s operation accounted for 59.3%. Histopathology of stercoral perfora-
tion (HSP) and histopathology of idiopathic perforation (HIP) were two histopathological findings.
Postoperative complication was 67.7% and mortality was 31.1%. Univariate and multivariate analy-
ses showed that chronic constipation was an independent risk factor for histopathological fea-
tures (p < 0.001, p=0.005). Age of patients was associated with both postoperative complication
(p=0.012, p=0.044) and mortality (p=0.013, p=0.034). Univariate analysis showed that HSP
was associated with postoperative complication (p=0.015). Our findings from the analysis per-
taining to SCPA confirm those from previous studies, supporting the SCPA, as a uniform descrip-
tion, is an infrequent and life-threatening disease requiring early surgical intervention. We found
that the elderly with chronic constipation was a high-risk category and those with HIP had a more
favorable outcome than that of patients with HSP.
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Spontaneous colonic perforation in adults, clinicopathological features, chronic constipation, surgi-
cal intervention, mortality

Introduction

Spontaneous large bowel perforations not associated with disease or trauma, espe-
cially colonic perforations, are not common in adult populations. Spontaneous
colon perforation in adults (SCPA) is rarely reported in the literature. It can be
defined as an abrupt perforation of normal colon without tumor, diverticulosis, or
traumatic disease, and is characterized by difficulty in diagnosis before surgery and
high mortality.! Unexplained abdominal pain and perforating peritonitis are fairly
common emergencies for surgeons and they can be life threatening if not diagnosed
and treated early.2 Nevertheless, due to the lack of a case series related to SCPA,
its clinicopathological characteristics and outcomes remain unclear.

As early as in 1827, Sir Benjamin Brodie first reported a case of spontaneous
rupture a normal colon.® Sixty years later, a sudden perforation of the normal
colon was further described and classified as “stercoral” and “idiopathic” perfora-
tion by Berry.* Afterwards, idiopathic intestinal perforation was described as spon-
taneous bowel perforation.>® To be sure, there have been various descriptions of
this disease such as “stercoral” perforation, “idiopathic” perforation, “sponta-
neous” perforation, “spontancous stercoral” perforation, etc. It is currently
described as stercoral perforation of the colon (SPC), idiopathic perforation of the
colon (IPC), and spontaneous colonic perforation (SCP) in the published litera-
tures, among which the majority appear to be reported by SPC.> Nevertheless,
there may be some differences between them. Indeed, spontaneous perforation of
the colon was a rare disease that was previously classified into stercoral and idio-
pathic perforation of the colon." In their opinion, the main differences between
stercoral and idiopathic perforation were the macroscopic and histological mani-
festations of perforation, which had not yet been extensively studied. Although the
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two-type classification of SPC and IPC had been proposed and there were sporadic
case reports, the description of the disease in the literatures was still inconsistent.
Moreover, the published literature did not provide reliable information whether
this rare entity was the same in children or adults.” Based on these reasons, we uni-
formly described it as SCPA.

In reality, because of its rarity, evaluating its clinicopathological profiles and
other physical findings is quite challenging. However, a prospective study by
Maurer et al.® found that stercoral perforations accounted for approximately 1%
of all emergency colon surgery and 3% of all colon perforations, suggesting that
the true incidence may be higher than previously thought. Furthermore, the condi-
tion may represent 2% of randomly selected autopsy examinations.” Up to now,
however, data on the clinicopathological characteristics and outcomes of SCPA
remain limited, and all studies in the literature are case reports.

In the current study, we collected data on 228 patients with SCPA in order to
explore and analyze the clinicopathological characteristics and outcomes of SCPA.
We also investigated potential risk factors that may be associated with SCPA.

Patients and methods

The cases of spontaneous colonic perforation in adults (SCPA) were from our cen-
ter and in addition from the literature. From January 2008 to December 2017,
seven patients with SCPA were diagnosed and treated in our center. A literature
search was conducted on the research database (MEDLINE) for all articles pub-
lished in English from 1998 to 2017. MEDLINE retrieved 39 case reports,”'®
including 46 patients, and four case series including 175 patients."*>* To this end,
a total of 228 patients with SCPA were identified (Figure 1). In particular, all
enrolled and qualified cases were collectively referred to as SCPA, including SPC,
IPC, and SCP. Among them, our seven cases were described by SCP (Table 1).
The criteria for case inclusion were as follows: (1) Ages of the patients were more
than 18 years old; (2) The patients complied with definition of spontaneous colonic
perforation. Exclusion criteria: (1) Colonic perforation due to potential disease or
injury; (2) Cases of colonic perforation found after surgery or other types of inva-
sive surgery. Two patients were excluded because of the lack of histological exami-
nation after surgery. Seven patients with SCP were enrolled in our case series.
According to the diagnostic criteria reported by Maurer et al.,* SPC were listed
as follows: (1) A round or oval antimesenteric perforation was larger than lcm in
diameter; (2) there were fecalomas in the colon, protruding through the perforation
site or lying within the abdominal cavity; (3) Histological evidence of multiple pres-
sure ulcers and acute inflammatory reaction around the perforation; and (4) There
was no external injury, diverticulitis or obstruction due to neoplasm or adhesions.
Compared to SPC, IPC has the following features: (1) A linear or snatchy antime-
senteric colonic perforation was less than lcm in diameter; (2) Feculent ulcer did
not be seen at microscopic examination. The mucosal edge was clear and did not
extend to the serosa; (3) The broken ends of the muscular layer were neat*’; The
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Figure |. Schematic diagram regarding selection of SCPA.

condition’s definition depended on the absence of any detectable pathology in the
bowel wall that could be responsible for the perforation, in light of the review
reported by Losanoff et al.” For research purposes, the histopathological features
of the above two conditions were referred to as histopathology of stercoral per-
foration (HSP) and histopathology of idiopathic perforation (HIP), respectively.
According to the criteria, these seven cases are attributed to our case series known
as SCP (Table 2). In addition, some clinicopathologic characteristics and outcomes
of 175 patients with SCPA in four case series were listed separately (Table 3). This
study was approved by the Ethics Committee of Cangzhou Clinical College of
Integrated Traditional Chinese and Western Medicine of Hebei Medical University
(IRB: CZ-KY-2018-033), and written informed consent was obtained from the
seven patients in our hospitals.

Clinicopathologic data, including age, sex, symptoms, history of constipation,
drug history, comorbidity, imaging findings (preoperative X-ray, CT), preoperative
diagnosis, surgical findings, lesion size, location of perforation, sites of perforation,
number of perforation, surgical procedures, histopathologic findings, postoperative
complications, and clinical outcomes were recorded from hospital medical docu-
ments or extracted from published reports and studies.

All statistical analyses were performed with the statistical package IBM SPSS
statistics version 22.0 software. Discrete variables were analyzed using Chi-square
test or Fisher exact test. Numerical variables were expressed as the mean SD unless
otherwise stated. Significant related factors for SCPA identified by univariate anal-
ysis were further assessed by multivariate analysis using the logistic regression
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Table |I. Clinicopathological characteristics and outcomes of 228 cases of SCPA.

Characteristics SPC (n, %) IPC (n, %) SCP (n, %)
Age (62.5years) 175,76.7 23, 10.1 30, 13.2
Gender (> =228)

Female 91, 39.9 11,48 9,39

Male 84, 36.8 12,53 21,9.3
Chronic constipation (> =228)

Yes 145, 63.6 11,48 19,83

No 30, 132 12,53 11,48
Drug history (3~ =79)

Yes 8, 10.1 4,5.1 7,88

No 18,22.8 19, 24.1 23,29.1
Concomitant disease (D =69)

Yes 20, 28.9 18, 26.1 12,17.4

No 6,87 573 8, 11.6
Imaging findings (3 =228)

Positive 159, 69.7 22,9.7 28,123

Negative 16,7.0 l,0.4 2,09
Preoperative diagnosis (> =63)

Definite 10, 15.9 I, 1.6 2,32

Indefinite 16,25.4 6,9.5 28,44.4
Locations of perforation (> =228)

Rectosigmoid junction 37,16.2 3,13 9,39

Sigmoid colon 98, 42.9 12,5.3 14, 6.1

Descending colon 27,11.8 1,04 3,13

Transverse colon 15, 6.6 522 2,09

Ascending colon 2,09 1,04 0,0

Cecum 6,26 1,04 2,09
Sites of perforation (3~ =91)

Antimesenteric border 31, 34.1 21, 23.1 24, 26.3

Other sites 7,77 2,22 6,6.6
Size of perforation (}_ =69)

<lecm 19,27.5 19,27.5 18, 26.1

>l cm 7,10.2 4,58 2,29
Number of perforation (> =91)

Single 37, 40.7 22,24.2 29, 31.8

Multiple I, 1.1 I, 1.1 I, 1.1
Surgical procedures (3 =91)

Perforation repair or colectomy 4,44 6, 6.6 13, 14.3

Hartmann’s operation 30, 32.9 16, 17.6 8,88

Colostomy 4,44 0,0 9,99

Hemicolectomy 0,0 I, 1.1 0,0
Histopathology (>~ =91)

HSP 35,385 0,0 20, 21.9

HIP 3,33 23,253 10, 11.0
Complications (> =65)

Yes 29,44.6 2,3.1 13,20.0

No 9,138 577 7,10.8
Postoperative outcomes () =228)

Died 56, 24.6 4,18 11,48

Recovery 119,522 19,823 19,83

SCPA: spontaneous colonic perforation in adults; SPC: stercoral perforation of the colon; IPC: idiopathic

perforation of the colon; SCP: spontaneous colonic perforation; HSP: histopathology of stercoral

perforation; HIP: histopathology of idiopathic perforation.
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Table 2. Clinicopathological characteristics and outcomes of seven patients with SCP in our
case series.

Characteristics SCP (n, %) Histopathology Evaluation

HSP crosis or ulcer HIP

Age ( years)

<60 1, 14.2 | 0

>60 6,858 3 3
Gender

Female 2,286 0 2

Male 5714 4 |
Chronic constipation

Yes 4,57.1 4 0

No 3,429 0 3
Drug history

Yes 2,286 2 0

No 5714 2 3
Concomitant disease

Yes 5714 4 |

No 2,286 0 2
Imaging findings

Positive 7, 100 4 3

Negative 0,0 0 0
Preoperative diagnosis

Definite 1, 14.2 | 0

Indefinite 6, 85.8 3 3
Surgical findings

Positive 5714 3 |

Negative 2, 28.6 | 2
Sites of perforation

Rectosigmoid junction 1,142 | 0

Sigmoid colon 571.6 2 3

Descending colon 1, 14.2 | 0
Location of perforation

Antimesenteric border 5714 2 3

Other sites 2,286 2 0
Size of perforation

<lcm 6,858 3 3

>lcm 1, 14.2 | 0
Number of perforation

Single 7, 100 4 3

Multiple 0,0 0 0
Surgical procedures

Repair of the perforation 2,287 0 3

Hartmann’s operation 4, 57.1 3 0

Sigmoid colostomy 1, 14.2 | 0

Postoperative complications
(Clavien-Dindo classification)

01 1, 14.2 0 |
(Y 3,429 [ 2
V(Died) 3,429 3 0

SCP: spontaneous colonic perforation; HSP: histopathology of stercoral perforation; HIP: histopathology of
idiopathic perforation.
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Table 3. Clinicopathological characteristics and outcomes of 175 patients with SCPA in four
clinical studies.

Authors Diseases Cases Age Perforated Colons Constipation Imaging Died
(ys) (%) findings (%)
)

o

Sigmoid (%) Others (%)

Ryu et al. SPC 12 738 12(100) 0(0) 12 (100) 12 (100) Oact (0)
Chakraetal.  SPC 137 620 69(504) 68(49.6) 111 (81.0) 123(89.8) 47 (34.3)
Namiketal.  IPC l6 725 9(563)  7(437) 11 (688) 16 (100)  3(188)
Yang et al. SCP 10 650 3(300)  7(700) 7 (70.0) 9(90.0) 3 (300)
Total SCPA 175 639 93(53.1) 82(469) 141 (80.6) 160 (91.4) 53 (30.3)

SCPA: spontaneous colonic perforation in adults; SPC: stercoral perforation of the colon; IPC: idiopathic
perforation of the colon; SCP: spontaneous colonic perforation; ys: years.

analysis. The related factors for histopathology, postoperative complication and
mortality among patients with SCPA were analysed using Cox regression models.
In addition, Clavien-Dindo Classification was used in surgical outcome assess-
ment.® A p value of less than 0.05 was considered to indicate statistical
significance.

Results

Descriptive and clinicopathologic data of extracted SCPA cases are given in
Table 1. Overall, a total of 228 cases of SCPA were identified. All of the cases in
the present series presented with unexplained abdominal pain and localized or gen-
eralized peritonitis. About 76.8% of them had a history of chronic constipation.
The median age was 62.5 years (range from 27 to 86). No intergroup (SPC, IPC,
and SCP) difference was found in clinical data. The number of reports by SPC was
approximately 76.7%. The majority of SCPA patients had positive imaging find-
ings (209/228, 91.7%), but the preoperative diagnosis rate was only 20.6% (13/63).
They all underwent surgery. The most common location of SCPA was sigmoid
colon (124/228, 54.1%), followed by rectosigmoid junction (49/228, 21.5%), des-
cending colon (31/228, 13.6%), transverse colon (22/228, 9.6%), cecum (9/228,
3.9%) and ascending colon (3/228, 1.3%). Fifty-four patients underwent
Hartmann’s operation (54/91, 59.3%), twenty-three patients underwent perfora-
tion repair or colectomy (23/91, 25.3%), colostomy (13/91, 14.3%), and one
patient treated with hemicolectomy (1/91, 1.1%). According to Clavien-Dindo
classification, the incidence of postoperative complications was 67.7% (44/65) and
the postoperative mortality rate was 31.1% (71/228).

Histopathological data included our cases of 91 patients were eventually selected
for analysis (Table 1). Among them, 36 patients showed almost normal pathologi-
cal manifestations (HIP), accounting for 39.6%. Interestingly, another 13 patients
with SPC or SCP rather than IPC cases revealed normal mucous membrane (HIP).
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Figure 2. (a) Histopathology of stercoral perforation (HSP): Superficial ulcer. There was
numerous neutrophil infiltration at the edge of the ulcer. (b) Histopathology of idiopathic
perforation (HIP): Normal mucous membrane of the colon. There was no inflammatory
sphacelus and abundant neutrophil infiltration around the perforation.

According to histopathological features, our cases were showed in Table 2. We
found that there was a difference in histopathology, including the HSP in four cases
and HIP in three cases (Figure 2).

Related factors for 53 patients with SCPA were shown in Table 4. Age was
associated with postoperative complication (p = 0.012, p = 0.044) and mortality
(p = 0.013, p = 0.034) of SCPA. Chronic Constipation was an independent risk
factor for histopathological features (HR:0.056, CI:0.012-0.255, p<0.001;
HR:0.001, CI:0.000-0.133, p = 0.005). In addition, univariate analysis showed that
HSP appeared to be associated with postoperative complications of SCPA (HR:
0.204, CI:0.027-0.734, p = 0.015) and thus influenced mortality. In other words,
chronic constipation patients are more likely to develop HSP, and it may lead to
higher complication rate and mortality rate.

Discussion

Clinicopathologic features and outcomes of SCPA are limited due to the extremely
low incidence. It is scarcely feasible to design prospective clinical trials for an infre-
quent disease often requiring emergency treatment. Therefore, we evaluated data of
228-pooled SCPA from our center and from literatures with regard to clinicopatho-
logic features, risk factors, treatment and outcome. This study represents the largest
analysis of SCPA and indicates some characteristics that are significantly related to
SCPA.

Up to now, the largest cases of SCPA (described as SPC) was reported by
Chakravartty et al.,” which contained 137 cases. The distribution of age, chronic
constipation, imaging findings and mortality were similar to the present study.
However, a few highlights with respect to clinicopathological characteristics were
revealed and the outcomes of SCPA were analyzed in-depth in our study.
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Table 4. Related factors for histopathology, postoperative complication and mortality among
53 patients with SCPA using univariate and multivariate cox regression models.

Related factors Univariate analysis Multivariate analysis
B Hazard ratio p value S Hazard ratio p value
(95% Cl) (95% Cl)
Histopathology
(HSP vs. HIP)
Chronic —2.874 0.056 0.000 —6.775 0.001 0.005
constipation (0.012—0.255) (0.000—0.133)
Postoperative
complication
Age 0.069 1.071 0.002 0.099 1.105 0.044
(1.025—1.120) (1.003—-1.217)
Histopathology — —1.591  0.204 0.015
(HSP vs. HIP) (0.057—0.734)
Mortality
Age 0.061 1.063 0.013 0.327 1.386 0.034
(1.013—1.115) (1.025—1.875)

SCPA: spontaneous colonic perforation in adults; Cl: confidence interval; HSP: histopathology of stercoral
perforation; HIP: histopathology of idiopathic perforation; vs.: versus. The bold values indicate that the value
is statistically significant.

In the present study, we found that SCPA commonly occured in patiens over 60
years old and there was no difference in gender. About 76.8% of them had a his-
tory of chronic constipation. This was consistent with the report by Tsutomu
Namikawa et al.” No intergroup difference was found in clinical data though the
number of reports by SPC was approximately 76.7%. Perhaps this is the reason
why SPC has so many names. Imaging findings were positive in the vast majority
of patients, but the preoperative diagnosis rate was 20.6%. In light of the work of
Serpell and Nicholls,* only 11% of SCPA were correctly diagnosed before opera-
tion. Apparently, the preoperative diagnosis rate of SCPA in our study was rela-
tively higher than that previously reported.

Our results showed that the most common location of SCPA was sigmoid colon
and Hartmann’s operation accounted for 59.3%; and the incidence of postopera-
tive complications was 67.7% and the mortality rate was 31.1%. According to uni-
variate and multivariate analyses, chronic constipation was an independent risk
factor for histopathological features, and Age was associated with both postopera-
tive complication and mortality of SCPA. Our findings are consistent with at least
a couple of several other studies.'-!%3%34

An early diagnosis is crucial to reduce complication rate and mortality of SCPA
patients. Unfortunately, the diagnosis of SCPA before surgery is very difficult.
First, due to the extremely rare incidence, the disease is not yet known. In addition,
the imaging manifestations of SCPA are not specific. They usually have
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unexplained abdominal pain, which show no differences with other senile acute
abdomen. According to the review reported by Chakravartty et al.,” an early CT
scan will easily diagnose the condition and shorten the interval to surgery, which is
the most important factor in reducing mortality. Indeed, CT images provide useful
findings such as free air, dirty mass, dirty fat sign, extraluminal fluid collection and
bowel wall thickening around the perforation site.’'>* Nevertheless, it is very diffi-
cult to specify the cause of perforation. About 91.7% of the cases in the present
series had imaging findings of either free air or dirty mass. Of them, only 13
patients were diagnosed preoperatively.

Here, we also discuss the incidental finding of free air on imaging and its rela-
tionship to SCPA. In clinical practice, the radiographic presence of intraperitoneal
air often is believed to be a diagnostic finding one. Multiple signs of free intraperi-
toneal air can be found on plain films, especially in supine abdominal radiographs,
and on CT examinations, but is less likely to determine the exact etiology.”
According to the literature,>>> pneumoperitoneum reflects visceral perforation,
including SCPA, in 85% to 95% of all occurrences. In 5% to 15% of cases, how-
ever, pneumoperitoneum does not reflect perforation and results from another
source that does not require emergency surgery. It belongs to the nonsurgical pneu-
moperitoneum and may be derived from the following four categories: abdominal,
thoracic, gynecologic, and idiopathic.” It is characterized by absence of clinical
symptoms and signs, such as abdominal pain, abdominal distension, and signs of
peritonitis. According to Richard A et al., when abdominal pain and distension are
minimal, and peritoneal signs, fever, and leukocytosis are absent, nonsurgical
causes of pneumoperitoneum should be considered for subsequent conservative
management.”> Obviously, the incidental finding of free air on imaging cannot
qualify as SCPA. In fact, SCPA patients may present with a variety of symptoms,
but infrequently are asymptomatic.

In terms of treatment, due to the extreme rarity of SCPA, there are no guidelines
related to SCPA in the literature. In general, the disease is treated using similar
strategies as those used to treat traumatic bowel perforation. At present, early sur-
gical intervention is considered to be the optimal treatment. In the present study,
we collected the surgery data of 91 cases of SCPA, and showed the Hartmann’s
operation and perforation repair or colectomy were 58.9% and 25.6%, respec-
tively. Furthermore, in our study, we found that the surgical procedures of SCPA
had no relationship with postoperative outcomes, which may indicate that surgical
intervention is in full force and effect on patients with SCPA. On the contrary, the
mortality rate after Hartmann’s procedure were lower than that of other opera-
tions, in light of the work of Serpell and Nicholls® To sum up, timely diagnosis and
treatment is the best way to prevent an unfavorable outcome in SCPA patients,
and it begins with clinical suspicion. As mentioned above, the open Hartmann’s
procedure was the most commonly performed operation in these patients. With the
development of laparoscopic surgery, however, alternative approaches to perfo-
rated peritonitis have been adopted increasingly, including colonic resection with
primary anastomosis with or without defunctioning stoma, and nonresectional
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strategies such as laparoscopic lavage and drainage.’® Several recently published
studies suggest that laparoscopic lavage has a good prognosis. The 12-month
results of the DILALA trial’”->® showed laparoscopic lavage to be feasible and safe
in patients with purulent peritonitis. A recently published study by A. Kohl et al.
shows that laparoscopic lavage is a better option for perforated diverticulitis with
purulent peritonitis than open resection and colostomy.>® Based on the above dis-
cussion, laparoscopic lavage has been suggested as an alternative treatment for tra-
ditional surgery in patients with perforated peritonitis. Although there are no such
procedures used in our case series, we believe that laparoscopic lavage may be ther-
apeutic options for SCPA patients.

Currently, there are no studies in the literature focusing on risk factors for
SCPA. The available evidence is mainly supported by retrospective series. Our
findings suggested that chronic constipation was an independent risk factor for his-
topathological features (HSP vs. HIP), and the elderly with unexplained abdominal
pain and chronic constipation were high-risk category for SCPA. Additionally,
there are no studies in the English literature focusing specifically on comparing the
different types of histopathology (HSP vs. HIP) for SCPA. In the present study,
we performed this pooled study and compared differences between the two types.
As a result, the prognosis of patients with HIP appears to be better than that of
patients with HSP.

To date, the precise etiology of SCPA remains unclear. Some theories have been
proposed to explain its pathogenesis including ischemia, high intraabdominal or
intraluminal pressure, colonic implosion, attenuation of the bowel wall, or lacera-
tion of the latter from hard feces, but these factors have not been supported by
existing evidence.®*®' The limited number of studies so far support that early rec-
ognition and treatment lead to a favorable outcome for most patients with SCPA.
Further research into the ultrastructure of the colon is expected to yield more infor-
mation about SCPA.’

This study has certain limitations. First of all, our research is a retrospective
analysis. The lack of systematic prospective data acquisition has limited the integ-
rity of some data. This may affect the analysis of clinicopathological features and
clinical outcomes. Second, the heterogeneity of data selection based on registry
data, case reports and small case series does not preclude some selection bias.
However, our work provides important information of the largest cohort of SCPA
to date.

Conclusion

Our findings from the analysis of data pertaining to SCPA confirm those from pre-
vious studies, supporting the uniform definition that SCPA is an infrequent, hard
to diagnose preoperatively and life-threatening disease requiring early surgical
intervention. The most frequent location for SCPA was the sigmoid colon, fol-
lowed by rectosigmoid junction. Chronic constipation was an independent risk fac-
tor for SCPA. The elderly with chronic constipation was a high-risk category.
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Clinical outcomes of patients with HIP might be better than that of patients with
HSP.
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