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Purpose: Emergency colorectal surgery has a high risk of mortality and morbidity because of incomplete bowel prepara-
tion, bacterial proliferation, and contamination. In this study, we investigated the outcomes and the risk factors affecting 
mortality in patients who had undergone emergency surgery for the treatment of various colorectal diseases. 
Methods: This study is a retrospective analysis of prospectively collected data to survey the clinical results for patients 
who had undergone emergency colorectal surgery from January 2014 to December 2014. We analyzed various clinico-
pathologic factors, which were divided into 3 categories: preoperative, intraoperative, and postoperative. 
Results: A total of 50 patients had undergone emergency colorectal surgery during the time period covered by this study. 
Among them, 10 patients (20%) died during the postoperative period. A simple linear regression analysis showed that the 
risk factors for mortality were old age, preoperative hypotension, and a high American Society of Anesthesiologist (ASA) 
score. Moreover, a multiple linear regression analysis showed a high ASA score and preoperative hypotension to be inde-
pendent risk factors.
Conclusion: In this study, emergency colorectal surgery showed a relatively high mortality rate. Furthermore, the inde-
pendent risk factors for mortality were preoperative hypotension and high ASA score; thus, patients with these character-
istics need to be evaluated more carefully and receive better care if the mortality rate is to be reduced.
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INTRODUCTION 

Recently, due to the aging of society and the Westernization of di-
etary behaviors, the number of cases involving not only colorectal 
cancer but also benign colorectal diseases, such as diverticulitis 
and ischemic bowel disease, have been increasing. For colorectal 
disease, early diagnosis and treatment is now possible owing to 
the development of diagnostic methods such as colonoscopy and 
computed tomography of the abdomen. Nevertheless, for colorec-
tal cancer, the proportions of patients with associated intestinal 

obstruction or perforation not receiving timely treatment have 
been reported to be 8%–29% and 3%–8%, respectively. Because of 
the recent development of antibiotics, conservative treatment is 
used for benign diseases, including diverticulitis and ischemic 
bowel disease; however, surgery is still considered to be an impor-
tant treatment modality for patients with severe peritoneal con-
tamination or severe sepsis [1-5]. 

In the studies so far, colorectal surgery has shown a relatively 
high level of mortality and many complications. Especially, in 
those who underwent emergency surgeries for colorectal diseases, 
because of insufficient time being available, preoperational bowel 
preparation was more difficult than it was in patients scheduled 
for surgery, and such emergency surgeries are primarily encoun-
tered in elderly patients, resulting in high rates of mortality and 
complications. Several past studies have shown the mortality and 
complication rates in patients who received emergency colorectal 
resections to be 10%–25% and 30%–50%, respectively [6-8]. Such 
high risks are affected by several factors, such as the condition of 
the patient, existing comorbidities, and the type of disease. How-
ever, studies related to patients in the Eastern world, including the 
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Republic of Korea, who underwent emergency colorectal surgery, 
are not sufficient [9-12]. 

Emergency colorectal surgery may be performed for reasons 
such as perforation, obstruction and bleeding, and the outcome 
may depend on many factors such as underlying diseases and 
surgical method used; thus, cases may vary greatly, depending on 
the details. Because of this, studies on the postoperative outcomes 
and the risk factors of emergency colorectal surgery are impor-
tant, and in fact, more data based on more studies are required. 
To this end, in this study, the authors aimed to identify risk factors 
for patients who underwent the emergency surgery to treat 
colorectal diseases and hoped that the results would be helpful for 
lowering the perioperative mortality and complication rates 
through alleviation of identified risk factors.

METHODS

This study is an Interim Clinical Study Report of a prospective 
study conducted from January 2014 to December 2015, “Assess-
ment of Clinical Outcomes and Risk Factors in Patients Who Un-
derwent Colorectal Emergency Surgery.” The study analyzed ret-
rospectively the clinical outcomes in patients who underwent 
emergency colorectal surgery from among those who visited the 
Emergency Department with colorectal disease and were found 
to be in need of surgery within 24 hours and in patients who were 
medically treated by another department or our department at 
our hospital from January 2014 to December 2015. Emergency 
surgery, including a laparotomy and laparoscopy, was performed 
on the patients with colorectal diseases under general anesthesia. 

The preoperative assessment included gender, age, presence or 
absence of comorbidities, and hypotension defined as a systolic 
blood pressure of 90 mmHg. In addition, a survey was conducted 
by using the American Society of Anesthesiologist classification 
score (ASA score), that score being based on the physical condi-
tion of patients undergoing the surgery and anesthesia. Intraoper-
ative observations, such as the indications for surgery, the operat-
ing time, the operating surgeon and the amount of blood trans-
fused, were recorded and evaluated. After the surgery, complica-
tions and death that occurred during both biopsy and hospital 
stay, as well as the length of hospital stay, were observed and re-
corded. Operative death was defined as death occurring while in 
the hospital following surgery. The etiology was recorded as 
colorectal cancer, diverticulitis, obstruction due to feces, and un-
known causes. As for complications, major pathologic symptoms 
that might threaten the life of patients, such as bowel obstruction, 
pneumonia, sepsis, renal failure, hemorrhage and pulmonary em-
bolism, were recorded. 

For statistical analysis, PASW Statistics ver. 18.0 (SPSS Inc., Chi-
cago, IL, USA) was used, and a univariate analysis was conducted 
on the patient-related factors and the surgery-related factors, and 
the relationship between the mortality and the complication rates 
were evaluated by using the chi-squared test. Factors with P-val-

ues ≤ 0.05 were selected, and significant factors were identified af-
ter a multivariate analysis had been performed using a logistic re-
gression. Those factors with P-values ≤ 0.05 were considered to be 
statistically significant.

RESULTS

During the study period, emergency colorectal surgery was per-
formed on 50 patients, 26 males and 24 females, with a mean age 
of 70.25 ± 12.50 years. The most often encountered underlying 
diseases of the patients were hypertension and diabetes. The pa-
tients were classified according to the ASA classification, and 15 
were found to be grade 1, 21 grade 2, 8 grade 3, and 6 to be grade 
4. The physical examinations conducted on admission showed 
that 17 patients (34%) had hypotension (systolic blood pressure of 
90 mmHg). Twenty-three patients received blood transfusions 
during surgery, and the most frequent surgical site was the sig-
moid colon, followed in sequence by the ascending colon, the de-
scending colon, and the transverse colon. The average operative 
time was 170.98 ± 61.05 minutes (Table 1). The most common 
indications for surgery were perforations in 38 patients; other in-
dications included obstruction, ischemia and megacolon. The eti-
ologies were colorectal cancer in 9 patients (18%), diverticulitis in 
12 patients (24%), ischemic colitis in 16 patients (32%), fecal im-
paction in 5 patients (10%) and unknown in 8 patients (16%). 

Twenty-nine surgeries (58%) were performed by specialists, 4 
(8%) by residents, and 17 (34%) by general surgeons. As for the 
type of surgery, Hartmann surgery was conducted in 26 patients 
(52%), followed by an intestinal resection in 13 patients (26%), 
ostomy surgery in 8 patients (16%), and primary repair in 3 pa-
tients (6%). Ten postoperative deaths (20%) occurred, and 8 of 
those involved patients were a perforation. The causal diseases of 
the deceased patients were ischemic colitis in 5 patients, fecal ob-
struction in 3 patients, and diverticulitis and unknown cause in 1 
patient each. Nine of the 17 patients with preoperative hypoten-
sion died, and of those nine, 5 were grade 3 or grade 4 according 
to the ASA score. The major postoperative complications re-
corded were pneumonia, intestinal obstruction, renal failure, sep-
sis, and pulmonary embolism. Some complications were found in 
multiple patients, so the entire number of patients with complica-
tions was 15 (30%). However, minor complications such as surgi-
cal wound infections, pleural effusion, and atelectasis were not in-
cluded as complications. The average hospital stay for all patients 
was 16.22 ± 11.48 days (Table 2).

A univariate analysis was performed using the specified factors 
to identify their respective relationships with mortality during 
hospital stay. The results showed that patients older than 70 years 
of age displayed higher mortality (P = 0.031). Also, patients in a 
state of shock associated with hypotension, as identified during 
the preoperative examinations, showed a higher rate of mortality 
(P = 0.000). Moreover, the higher the ASA score was, the higher 
the mortality that was observed (P = 0.000). However, no statisti-
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cally significant relations of such factors as the receipt of a blood 
transfusion, the surgeon, the type of surgery, and the periopera-
tive etiology to mortality were noted. In addition, when the pa-
tients were divided according to the duration of surgery into 2 
groups, the long-duration and the short-duration groups, and the 
outcomes were compared, no statistically significant differences 
were found. When a multivariate analysis involving the variables 
found to have significant differences from the univariate analysis 
was conducted, the ASA score and preoperative hypotension were 
found to be independently significant, with P-values of 0.000 and 
0.003, respectively. Although age older than 70 years was found 
on the univariate analysis to be a significant factor related to mor-
tality, the P-value for age older than 70 years on the multivariate 
analysis was 0.553; thus, age older than 70 years was not a statisti-
cally-significant independent factor related to mortality (Table 3).

DISCUSSION

Previous results for patients who underwent emergency colorec-

tal surgery for various reasons showed mortality and complica-
tion rates of 10%–25% and 30%–50%, respectively [6-8]. How-
ever, these results are mostly from the Western world, with clini-
cal results for emergency colorectal surgery in Korea or in the 
Eastern world being scarce [9-12]. In particular, because only a 
few reports have been published on the results of emergency 
colorectal surgery performed for various reasons, the results of 
this study are believed to be significant. 

Factors related to the patient, such as old age and the presence of 
comorbidities, including diabetes and chronic kidney disease, are 
widely known to be associated with the prognosis after surgery. 
The univariate analysis in this study identified age older than 70 

Table 1. Patients’ demographics, preoperation state, comorbid dis-
ease, location of disease, and perioperative transfusion

Characteristic Value

Male sex 26 (52)

Age (yr) 70.25 ± 12.50

Comorbid disease

   Hypertension 26 (52)

DM 13 (26)

   ESRD 4 (8)

   CVA 4 (8)

   COPD 1 (2)

Location

   Ascending colon 9 (18)

   Transverse colon 1 (2)

   Descending colon 3 (6)

   Sigmoid colon 25 (50)

   Rectum 12 (24)

ASA score

   1 15 (30)

   2 21 (42)

   3 8 (16)

   4 7 (14)

Preoperative hypotension  17 (34)

Perioperative transfusion 23 (46)

Operation time (min) 170.98 ± 61.05

Values are presented as number (%) or mean ± standard deviation.
DM, diabetes mellitus; ESRD, end-stage renal disease; CVA, cerebrovascular acci-
dent; COPD, chronic obstructive pulmonary disease; ASA, American Society of An-
esthesiologist.

Table 2. Character of surgery, cause of disease, and postoperative 
outcomes

Variable Value

Indication of surgery 

   Perforation 38 (76)

   Obstruction 5 (10)

   Ischemia 6 (12)

   Megacolon 1 (2)

Cause of disease

   Malignancy 9 (18)

   Diverticulitis 12 (24)

   Ischemia colitis 16 (32)

   Stercoral 5 (10)

   Unknown 8 (16)

Qualification of surgeon

   Trainee 4 (8)

   General surgeon 17 (34)

   Colorectal surgeon 29 (58)

Type of surgery

   Hartmann operation 26 (50)

   Resection and anastomosis 13 (26)

   Stoma 8 (16)

   Primary repair 3 (6)

Postoperative outcome

   Mortality 10 (20)

   Overall morbidity 15 (30)

   Hospital days 16.22 ± 11.48

Morbidity

   Sepsis 8 (16)

   Acute renal failure 7 (14)

   Ileus 6 (12)

   Wound dehiscence 6 (12)

Values are presented as number (%) or mean ± standard deviation.
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years to be associated with a high mortality rate after emergency 
surgery, but the multivariate analysis did not identify old age as an 
independent factor associated with mortality. In patients who un-
derwent emergency colorectal surgery, the mortality rates differed 

with the ASA score. The higher the ASA score was, the poorer the 
prognosis for the patient was. The ASA score was used to assess 
the physical conditions of the patient as a predictor of patient out-
come during and after surgery [13-15]. According to the study of 
Bernard et al. [16], perioperative blood transfusion was likely to 
cause an increase in mortality, but in this study, perioperative 
blood transfusion was not significantly related to mortality. Be-
cause the study of Bernard et al. [16] focused on all surgeries, fur-
ther study seems to be needed in order to determine the outcomes 
that would have significance in surgery for colorectal diseases. 
According to the study of Post et al. [17], intraoperative hypoten-
sion was found to be highly related to complications, such as a 
leakage, after colorectal surgery. However, studies on the effect of 
preoperative hypotension on patients undergoing emergency 
colorectal surgery are not sufficient. In this study, we found that 
the prognosis was not good for patient that experienced the 
symptoms of shock due to preoperative hypotension. Thus, in our 
opinion, preoperative hypotension should be useful in the post-
operative management of patients because it is a factor that is easy 
to check, but further study is needed.

According to studies addressing the patient’s underlying disease 
and prognosis, the mortality rate for a patient who undergoes 
emergency colorectal surgery due to perforation is about 15%–
20% [18-20]. The mortality and the complication rates associated 
with emergency colorectal surgery for acute obstruction are 15%–
20% and 40%–50%, respectively [21, 22]. Moreover, the mortality 
and the complications rates are higher for patients that undergo 
emergency surgery rather than regularly-scheduled surgery. This 
is especially true for patients who undergo emergency colorectal 
surgery for cancer [23, 24]. The results of this study are similar, 
with mortality and complication rates of 20% and 30%, respec-
tively.

In this study, ischemic colitis was the most frequent cause of 
emergency surgery among the patients who underwent emer-
gency surgery for colorectal disease. According to other reports in 
the literature, many emergency colorectal surgeries are due to 
malignant diseases and perforation of diverticulitis [23, 24]. How-
ever, for patients who undergo radical surgery, including stent in-
sertion, after conservative treatment for colorectal cancer and for 
complications such as perforation of diverticulitis and abscess, the 
frequency of emergency surgery seems to be lower due to such 
factors as the use of antibiotics and percutaneous drainage [1-4, 
25, 26].

In terms of the type of surgery and the qualifications of the sur-
geon, no statistically significant differences in either the mortality 
or the complication rates were observed in this study. However, 
previous studies reported that intervention by a specialist in 
colorectal surgery helped to improve the long-term prognosis, al-
though the acute-period mortality was not significant [27, 28]. In 
addition, in this study, a higher preoperative ASA score and the 
presence of preoperative hypotension were found to be associated 
with a poor prognosis. As for the cause of surgery, the number of 

Table 3. Factors related to mortality based on univariate and multi-
variate analyses

Variable

Univariate analysis Multivariate analysis

Mortality, 
n (%)

P-value
Adjusted 

OR (95% CI)
P-value

Age (yr)

   ≥70 9/20 (45) 0.031 1 0.553

   <70 1/31 (3.2) 1.15 (0.65–2.08)

Patient with comorbidity 9/39 (23) 0.316

Preoperative hypotension 9/17 (52.9) 0.000 1.59 (1.04–2.48) 0.003

ASA score 0.000 0.000

   1 0/15 (0) 1

   2 0/21 (0) 1.58 (1.15–2.08)

   3 5/8 (62.5)

   4 5/6 (83.3)

Perioperative transfusion 6/23 (26) 0.331

Qualification of surgeon 0.590

   Trainee 2/4 (50.0)

   General surgeon 2/17 (11.7)

   Colorectal surgeon 6/29 (20.6)

Operation time (min)

   <170 6/28 (21.4) 0.781

   ≥170 4/22 (18.1)

Type of surgery 0.882

   Hartmann operation 5/26 (19.2)

   Bowel resection 2/13 (15.3)

   Stoma 3/8 (37.5)

   Primary repair 0/3 (0)

Indication of surgery 0.656

   Perforation 8/38 (21.1)

   Obstruction 1/5 (20.0)

   Ischemia 1/6 (16.6)

   Megacolon 0/1 (0)

Cause disease 0.308

   Malignancy 1/9 (11.1)

   Diverticulitis 1/12 (8.3)

   Ischemia colitis 4/16 (25.0)

   Stercoral 3/5 (60.0)

   Unknown 1/8 (12.5)

ASA, American society of anesthesiologist; OR, odds ratio; CI, confidence interval.
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surgeries performed due to perforation was high, as was the mor-
tality rates. As for the etiologies, benign ischemic colitis and di-
verticulitis were very common, and mortality was found to be 
high in patients with acute renal failure accompanied by sepsis af-
ter surgery.

In conclusion, in this study, a high mortality of 20% was ob-
served in patients who underwent emergency surgery for colorec-
tal disease. Furthermore, preoperative hypotension and ASA 
score were identified as independent risk factors associated with 
mortality. Thus, more attention should be paid to intensive obser-
vation and postoperative management of patients with preopera-
tive hypotension and high ASA score. The preoperative condi-
tions of such patients should be carefully assessed, and a plan for 
surgery and postoperative management should be established 
based on those conditions. Overall, more efforts should be put 
into lowering the mortality rate. A major limitation of this study 
is that it may show statistical bias due to the small number of pa-
tients. Regarding this limitation, we intend to conduct a study 
with a larger sample size, and to that end, we will continue to col-
lect data on current patients. 
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