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Prognostic Factors of Patients with Stercoral Perforation of the Colon
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Background/Aims: The incidence of stercoral perforation of the colon (SPC) is expected to rise, given the increased life expect-
ancy and the aging population. On the other hand, the prognostic factors of mortality after surgery for SPC remain unclear. This 
study examined the prognostic factors of patients with SPC after surgery.
Methods: The medical records of 145 patients who underwent surgery for colonic perforation between April 2010 and May 2019 
were reviewed retrospectively. In 145 patients, 22 patients who underwent SPC surgery were categorized into the following two 
groups according to in-hospital survival after surgery: alive (group A, n=15) and dead (group B, n=7).
Results: In all enrolled patients, the mean age was 75.7±9.0 years, with a female predominance (female patients, n=19, 86.4%). 
Sixteen patients (72.7%) had chronic constipation with medications, and five patients (22.7%) were bedridden. The rate of pre-
operative bedridden status was significantly higher in group B than group A (6.7% vs. 57.1%; p=0.021). Univariate analysis re-
vealed immobility, a sequential organ failure assessment (SOFA) score, and lactate levels of more than 2.0 mmol/L to be factors 
associated with increased mortality rates in the postoperative period. Multivariate analysis revealed abnormal lactate levels to be 
the only factor related to mortality (hazard ratio 16.50, 95% CI 1.48-183.07, p=0.022).
Conclusions: Preoperative abnormal serum lactate levels may be a risk factor for mortality after surgery in patients with stercoral 
perforation. Further research will be needed to identify the postoperative prognostic SPC factors. (Korean J Gastroenterol 
2020;76:191-198)
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INTRODUCTION

Colon perforation is observed most commonly in patients 

with diverticulitis, malignancy, inflammatory bowel disease, or 

trauma. Stercoral perforation of the colon (SPC), which is de-

fined as a perforation due to pressure necrosis from fecal 

mass, frequently leads to generalized peritonitis, a rare and 

possibly fatal critical situation.1 SPC is observed most com-

monly in elderly patients in immobile and moribund states 

with chronic constipation.2,3 The incidence of SPC is expected 

to rise because of the increased life expectancy and the aging 

population. 

Although early diagnoses are rarely made because of the 

lack of accurate diagnostic criteria, SPC requires immediate 

surgery owing to the large diameter of the perforated area 

and its high risk of morbidity and mortality (34-57%) due to 
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Table 1. Causes of Colon Perforation from April 2010 to May 2019 in 
Dankook University Hospital

Causes Patients (n=145)

Malignancy 34 (23.4)

Trauma 29 (20.0)

Diverticulitis 25 (17.2)

Stercoral 22 (15.1)

Iatrogenic cause 14 (9.6) 

Vasculopathy 6 (4.1)

IBD 3 (2.1)

Anastomosis leakage 2 (1.3)

Unknown 10 (6.9) 

Values are presented as n (%). 
IBD, inflammatory bowel disease.

Table 2. Diagnostic Criteria of Stercoral Perforation of the Colon

1. Round or ovoid perforation extending more than 1 cm in diameter and on the anti-mesenteric border of the bowel
2. Fecalomas present within the colon, protruding through the perforation site, or lying within the peritoneal cavity
3. Pressure necrosis or ulcer with chronic inflammatory reaction around the perforation site on microscopic examination
4. Colonic perforations associated with another colonic pathologya were excluded

aMalignancy, diverticulitis, trauma, inflammatory bowel disease, mesenteric vasculopathy, pneumatosis coli, iatrogenic cause.

A B

Fig. 1. (A) Preoperative computed tomography (CT) view of a 76-year-old female patient. This CT scan showed many fecalomas in the sigmoid
colon (circle) and pneumoperitoneum around it (arrow). (B) Specimen of the same patient showed a 2 cm ovoid perforation in the sigmoid
colon.

severe intraperitoneal contamination caused by feces.1,4 The 

risk factors of SPC have been described,3,5 but the prognostic 

factors of mortality after surgery for SPC were unclear. This 

study examined the prognostic factors of patients with SPC 

after surgery.

SUBJECTS AND METHODS

1. Study population

The medical charts of 145 patients, who underwent colonic 

perforation surgery between April 2010 and May 2019 in a 

single center, Dankook University Hospital, were reviewed 

retrospectively. The exclusion criteria were perforations caused 

by a malignancy (23.4%), trauma (20.0%), diverticulitis (17.2%), 

iatrogenic causes (9.6%), necrosis following vasculopathy 

(4.1%), inflammatory bowel disease (2.1%), anastomosis leak-

age after colonic surgery (1.3%), and idiopathic causes (6.9%) 

(Table 1). After applying the exclusion criteria, 22 cases were 

enrolled in the study based on the radiologic features, intra-

operative findings, and histopathological criteria (Table 2) 

(Fig. 1).6 The Institutional Review Board of Dankook University 

Hospital reviewed and approved this study (IRB No. 

2020-07-020).

2. Data collection

Data on the demographic parameters, perioperative find-

ings, and pathology examination results were gathered for 

analysis. The demographic parameters included age, sex, 

BMI, comorbidities, chronic constipation, and bedridden 

status. The preoperative vital signs, laboratory and radiology 

findings, intraoperative findings, postoperative complications, 

and mortality were reviewed as the perioperative data. 

APACHE II scores were calculated as described by Knaus et 

al.7, and the present study referred to Ochiai et al.’s study8 
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Table 3. Characteristics of Patients who Underwent Surgery for Stercoral Perforation.

Alive (group A)
(n=15, 68.2%)

Dead (group B)
(n=7, 31.8%)

p-value

Sex

   Female 14 (93.3) 5 (71.4) 0.227

Age (years)  77.0±9.0 73.0±9.1 0.407

BMI 20.15±1.94 21.02±5.45 1.000

Comorbidity ≥2a   7 (46.7) 5 (71.4) 0.381

Chronic constipation 12 (80.0) 4 (57.1) 0.334

Bedridden state 1 (6.7) 4 (57.1) 0.021

ASA class ≥3 14 (93.3)    7 (100.0)

Time to hospitalb 0.193

   <24 hours   7 (46.7) 1 (14.3)

   ≥24 hours   8 (53.3) 6 (85.7)

Time to operation roomc 0.616

   <12 hours   5 (33.3) 1 (14.3)

   ≥12 hours 10 (66.7) 6 (85.7)

Location of perforation

   Descending colon 1 0

   Sigmoid colon 11 5

   Recto-sigmoid junction 2 1

   Rectum 1 1

Operation type 1

   Hartmann operation 13 (86.7) 6 (85.7)

   Loop sigmoidostomy   2 (13.3) 1 (14.3)

Perforation size (cm)    2.3±1.3 2.2±0.7 0.535

Values are expressed as the mean ± standard deviation or n (%).
aSuch as diabetes mellitus, hypertension, ischemic heart disease, cerebrovascular accident, chronic kidney disease on dialysis; bTime from onset 
of symptoms to emergency room; cTime from onset of symptoms to operation room.

for the sequential organ failure assessment (SOFA) scores. 

Mortality was defined as death within three months 

postoperatively. Moreover, the time it took to start the oper-

ation from symptom onset was also included.

3. Statistical analysis

A Chi-squared and Fisher’s exact test were used to analyze 

the categorical variables, whereas a Mann-Whitney test was 

applied to compare the continuous variables. Logistic re-

gression analysis was performed to identify the risk factors 

for postoperative death. A p-value of more than 0.05 was 

considered significant. All analyses were performed using the 

IBM SPSS Statistics 20.0 software (SPSS Inc., Chicago, IL, USA).

RESULTS

1. Patient characteristics

Among all the patients enrolled (n=22), the mean age was 

75.7±9.0 years, with a female predominance (female patients, 

n=19, 86.4%) and a mean BMI of 20.42±3.34 kg/m2. Patients 

with two or more diseases, including diabetes mellitus, hyper-

tension, ischemic heart disease, cerebrovascular accident, and 

chronic kidney disease treated with dialysis, were 12 (54.5%), 

whereas two patients had none of these diseases. Twenty-one 

patients (95.4%) were identified as having the physical status 

of American Society of Anesthesiologists (ASA) class 3 or above 

in this study. Among the patients, 16 (72.7%) had chronic 

constipation with medications and five (22.7%) were bedridden. 

Fifteen patients had oral laxatives, such as magnesium hydrox-

ide and lactulose syrup, for more than one month. Only one 

patient with constipation was medicated for 2 weeks. Three 

of five bedridden patients had chronic constipation and received 

rectal stimulation by suppositories or enema. 

Fourteen patients (63.6%) had symptoms for more than 

a day, and the mean time from symptom onset to operating 

room transfer was 25.3±15.18 hours. A perforation site as-



194 이형진 등. 숙변성 대장 천공의 예후 인자

The Korean Journal of Gastroenterology

Table 4. Comparison of Preoperative Vital Signs and Laboratory Findings Between the Two Groups

Alive (group A)
(n=15, 68.2%)

Dead (group B)
(n=7, 31.8%)

p-value

Body temperature (℃) 0.350

  <37.5 9 (60.0) 6 (85.7)

  ≥37.5 6 (40.0) 1 (14.3)

Mean arterial pressure (mmHg) 88.0±25.0  77.4±20.9 0.332

Heart rate (beat/min) 106.3±20.9 102.8±27.7 0.630

Respiratory rate (beat/min) 22.0±3.7 24.1±5.6 0.332

Serum lactate (mmol/L) 2.96±3.17 5.22±4.50 0.020

  ≤2.0 11 (73.3) 1 (14.3)

  >2.0 4 (26.7) 6 (85.7)

White blood cell 1.000

  Normal 6 (40.0) 2 (28.6)

  Abnormal 9 (60.0) 5 (71.4)

Serum creatinine (mg/dL)  2.87±3.20 1.85±1.16 0.860

Serum albumin (g/dL)  3.42±0.52 2.95±0.74 0.162

C-reactive protein (mg/dL)  12.38±14.26  7.80±8.86 0.630

APACHE II score 14.73±4.78 17.71±7.99 0.388

SOFA score 4.60±1.76 6.57±1.98 0.029

Values are expressed as the mean ± standard deviation or n (%).
APACHE II, Acute Physiology and Chronic Health Evaluation II; SOFA, Sequential Organ Failure Assessment.

Table 5. Factors Predicting Mortality in Univariate and Multivariate Analysis (n=22)

Factors
Univariate analysis Multivariate analysis

OR (95% CI) p-value OR (95% CI) p-value

Age ≥75 years 0.37 (0.05-2.36) 0.297

Comorbidity ≥2 2.85 (0.41-19.65) 0.286

Bedridden state 18.66 (1.50-232.29) 0.023 4.44 (0.85-231.86) 0.214

Time to hospital ≥24 hours 0.16 (0.50-54.91) 0.166

Time to operation room ≥12 hours 0.06 (0.27-32.21) 0.229

Serum lactate >2.0 mmol/L 16.50 (1.48-183.07) 0.022 40.12 (1.20-1334.88) 0.039

SOFA score 1.74 (0.99-3.06) 0.053 2.48 (0.96-6.41) 0.060

OR, odds ratio; CI, confidence interval; SOFA, Sequential Organ Failure Assessment.

sessment revealed the sigmoid colon (n=16, 72.7%) to be 

the most common site, followed by the recto-sigmoid junction 

(n=3, 13.6%), rectum (n=2, 9.1%), and descending colon 

(n=1, 4.5%). The mean perforation size was 2.3±1.1, and only 

one patient had multiple perforations (three sites).

2. Comparison between patients who survived and 

those who died

The patients were divided into the following two groups ac-

cording to their survival after surgery: alive group A and dead 

group B. The alive and dead groups were statistically similar 

in terms of sex (female sex in group A 93.3% vs. 71.4% in 

group B; p=0.227), age (mean 77.0±9.0 years vs. 73.0±9.1 

years; p=0.407), and BMI (mean 20.15±1.94 vs. 21.02±5.45 

kg/m2; p=1.000) (Table 3). There were no differences in 

co-morbidity ≥2 (46.7% vs. 71.4%; p=0.381) and chronic con-

stipation (27.3% vs. 72.7%; p=0.334) between the two groups, 

but the rate of preoperative bedridden status was significantly 

higher in group B (6.7% vs. 57.1%; p=0.021).

The time from symptom onset to surgery was similar in 

the two groups (mean 24.3±16.7 hours vs. 27.5±11.9 hours; 

p=0.616). Regarding the intraoperative findings, except for 
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three patients who underwent a loop colostomy without re-

section, all surgeries (n=19, 86.4%) were performed using 

Hartmann’s procedure. The perforation size was similar in 

both groups (mean 2.3±1.3 cm vs. 2.2±0.7 cm; p=0.535).

The preoperative initial vital signs, including the mean arte-

rial pressure, heart rates, respiratory rates, and body temper-

ature, were similar in the two groups (Table 4). Regarding 

the initial laboratory findings, most of the values were similar 

in both groups, but the serum lactate levels were significantly 

higher in group B (2.96±3.17 mmol/L vs. 5.22±4.50 mmol/L; 

p=0.021). 

An analysis of the postoperative mortality causes revealed 

septic shock (n=4) to be the most common cause, and the 

mean postoperative hospital stay of deceased patients was 

8.7 days. Other reasons for death were hospital-acquired 

pneumonia (n=2) and acute cerebral infarction (n=1).

Univariate analysis revealed the factors associated with an 

increased risk of death in the postoperative period: immobility, 

SOFA scores, and serum lactate levels of more than 2.0 

mmol/L (Table 5). Multivariate analysis revealed abnormal lac-

tate levels to be the only factor related to mortality (hazard 

ratio 16.50, 95% CI 1.48-183.07, p=0.022).

Furthermore, two prognostic scoring systems were used, 

including APACHE II score and SOFA score. On the other hand, 

both scoring systems were similar in the two groups according 

to the multivariate analysis. 

DISCUSSION

The present study identified the risk factors related to the 

prognosis after emergency SPC surgery. The preoperative 

chronic immobility and abnormal serum lactate levels may 

be risk factors for mortality after surgery in patients with a 

stercoral perforation.

SPC is a rare but dangerous condition with a mortality rate 

ranging from 32% to 57%.9 Berry introduced the first case 

of SPC to the Pathological Society of London in 1894.10 

Chakravartty et al.3 observed a stercoral ulcer in 4-6% of 175 

autopsies during one year. Maurer et al.6 reported seven cas-

es and performed the first extensive review on SPC.

1. Female gender and Constipation with SPC

SPC is rare and commonly observed in elderly adults, par-

ticularly those with chronic constipation. Fecaloma from 

chronic constipation, which may cause SPC, expands the large 

bowel lumen gradually, and increases the intraluminal pres-

sure, which results in a decrease in blood supply to the bowel 

wall. If not treated appropriately and the condition continues, 

bowel wall ulceration or perforation can occur due to 

ischemia.1 This is observed frequently in the sigmoid colon 

at a rate of 47%, followed by the rectosigmoid colon (30%) 

and other parts of the colon (33%).11 

In the sigmoid and the rectosigmoid segments, the liquidity 

of feces is low, blood circulation is weak, and there is an 

increase in pressure due to the narrowing of the intraluminal 

diameter of the bowel.12 In a systematic review, 111 out of 

137 (72.7%) SPC patients had chronic constipation,3 whereas 

in the present study, 16 out of 22 patients (72.7%) had pre-

operative constipation. 

Except for chronic constipation, the previously identified 

SPC risk factors included female sex, old age, nursing facility 

residence, use of constipation medicine (opiates, non-ster-

oidal anti-inflammatory drugs, anticholinergics, tricyclics), and 

evidence of fecal impaction.3,13-16

In this study, 86.4% of patients were female. Nam et al.4 

analyzed SPC for the first time in South Korea; all eight en-

rolled patients were female. This trend can be explained by 

the following: chronic constipation is more common in the 

female population, and the average age of women was higher 

than that of men in the cohort. Women are 2-3 times more 

likely to have constipation than men in terms of prevalence 

or physical symptoms. Various theories have been proposed 

to explain this phenomenon. One theory states that this phe-

nomenon is caused by a slower gut transit in women due 

to the changing levels of progesterone and estrogen, or dam-

age to the pelvic floor in a women’s obstetric history.17 On 

the other hand, the exact cause of the higher likelihood of 

constipation in women is unclear. Several individuals had un-

dergone recent surgical procedures, which may be a unifying 

etiology, by exacerbating constipation and contributing to 

nursing home stays and opiate use.

2. Age and emergency operation

The present study showed that the patients’ mean age was 

75.7 years, and the rate of emergency surgery was 100%, 

but the mortality rate was not higher in patients aged over 

75 years. Emergency surgery is associated with high mortality 

rates and remains a considerable global disease burden.18 
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Moreover, evidence has shown that older patients have a 

poorer prognosis postoperatively, with the mortality rates of 

patients aged over 74 years being twice that of patients aged 

65-74 years in one UK study.19 Physiological reserves, which 

are robust in younger populations, are diminished significantly 

in elderly patients, and cardiovascular, pulmonary, endocrine, 

and renal comorbidities are common. The postoperative prog-

nosis may be poor, given that most SPC surgeries were per-

formed for elderly patients in emergency settings.

3. Comorbidity and ASA class

Except for one patient with ASA class 2, most of the pa-

tients were identified as having ASA class 3 or 4. Univariate 

and multivariate analyses of emergency surgical patients and 

mortality revealed the ASA class to be a good predictor of 

death postoperatively.20 On the other hand, this is subjective 

and may be applied inconsistently by different anesthetists. 

The presence of underlying chronic conditions may deteriorate 

the prognosis of patients undergoing emergency surgery and 

may be responsible for the increased perioperative risk and 

mortality. The present study showed that comorbidity was not 

a significant prognostic factor for patients with SPC in uni-

variate analysis (p=0.286).

4. Bedridden state 

Univariate analysis revealed the bedridden status before 

surgery to be associated with mortality after surgery 

(p=0.023). One recent US study developed a prediction model 

based on a nationwide dataset.21 A combination of risk fac-

tors associated with a more than 10% probability of survival 

included patients aged more than 90 years, an ASA score 

of 5, septic shock, and dependent functional status.

Neurological decline resulting in dementia and im-

munodeficiency, further complicates the diagnosis of intra-ab-

dominal sepsis, often resulting in delays in presentation and 

diagnosis. Elderly or immobile patients would have recognition 

deficiency, dementia, and difficult communication. Therefore, 

some invasive procedures must be avoided. Furthermore, an 

enema procedure may cause colonic wall ulceration or perfo-

ration due to collisions with hard stools.22 Therefore, the role 

of enemas or suppositories in causing perforation and mortal-

ity must not be disregarded.

5. Time to the operating room

In this analysis, the times from the onset of symptoms to 

the transfer to admission or operating rooms were similar in 

the two groups. The long time interval from symptom onset 

to hospital admission and severe intra-abdominal con-

tamination, resulting in increased evaporative losses and ex-

tensive resuscitation, was associated with higher rates of 

postoperative complications.23,24 Fukuda et al.24 reported that 

the prognosis of patients admitted after more than 24 hours 

after symptom onset worsened compared to that of patients 

admitted within 24 hours.

Given that elderly patients with acute abdominal disease 

tend to have a delayed diagnosis, surgical treatments, rapid 

access to the hospital, adequate diagnostic measures, and 

quick and proper decision-making are required to prevent 

postoperative complications and improve the prognosis.

6. Severity of sepsis

The systemic inflammatory response syndrome criteria as-

sess the body temperature, heart rate, respiratory status, and 

leukocyte count. There were no differences in these factors. 

Several studies have shown that systemic inflammatory re-

sponse syndrome factors cannot predict pathological changes, 

such as organ failure and acute circulatory failure. On the 

other hand, the practicality of the risk number score systems 

has been reported in this field. Acute physiology and chronic 

health evaluation II (APACHE II) scores are used as an index 

for patient severity assessments when admitted to the intensive 

care unit. Knaus et al.7 developed the APACHE II scoring system 

in 1985, which is comprised of 12 parameters, including blood 

pressure, body temperature, respiratory rate, and several labo-

ratory data. The SOFA scores quantify the degree of organ 

failure and determine the mortality rate based on six aspects, 

including the function of respiratory, coagulation, car-

diovascular, and central nervous systems as well as renal and 

hepatic functionalities.8 Komatsu et al.25 reported that the 

mortality rate was significantly higher in patients with higher 

APACHE-II and SOFA scores than in patients with colonic 

perforation. In the present study, there were no significant 

differences in the APACHE II and SOFA scores between the 

two groups. 

On the other hand, the preoperative serum lactic acid levels 

were significantly higher in patients who did not survive than 

in those who did. The serum lactic acid levels reflect organ 
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failure owing to the lack of tissue oxygenation. Therefore, they 

are used for a prognostic assessment of septic shock and 

acute respiratory distress syndrome and are useful for de-

termining the therapeutic outcomes and changes in the 

pathological conditions. Many studies have reported a higher 

mortality associated with acidosis caused by elevated lactic 

acid levels than acidosis caused by other underlying causes 

in severe illness.26-28 In terms of colonic perforation, one study 

reported that the postoperative arterial blood lactic acid levels 

are useful for predicting the mortality rates.29 

7. Limitations 

The present study had several limitations. First, this was 

a retrospective study performed in a single center. Therefore, 

selection bias may be inevitable. Obtaining accurate in-

formation in emergency and operating rooms is difficult be-

cause of the retrospective nature of the study. Second, the 

number of enrolled cases was small (n=22), so generalizing 

these results to the entire population should be carefully 

conducted. Third, other factors associated with a post-

operative prognosis, such as mental status, operative time, 

grade, or type of complications, were not adjusted in this 

study. SPC is prevalent in older patients and women with 

chronic constipation. Preoperative abnormal serum lactate 

levels are a postoperative mortality risk factor for stercoral 

perforation. Further research will be needed to identify the 

postoperative prognostic SPC factors.
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