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BACKGROUND: Mortality from emergency left-sided colorectal sur-
gery can be substantial due to acuteness of the presentation and the 
urgent need to operate in the setting of a limited preparation in a mor-
bid patient. 
OBJECTIVES: Determine the 30-day postoperative outcomes and 
identify risk factors for complications and mortality following emergen-
cy colorectal operations.
DESIGN: Retrospective
SETTINGS: Three tertiary hospitals in three countries.
PATIENTS AND METHODS: Factors that were studied included age, 
sex, ASA score, type and extent of the operation, and presence/ab-
sence of malignancy. Unadjusted 30-day patient outcomes examined 
were complications and mortality. Differences in proportions were as-
sessed using the Pearson chi-square test while logistic regression anal-
yses were carried out to evaluate the correlation between risk factors 
and outcomes. 
MAIN OUTCOME MEASURES: 30-day postoperative morbidity and 
mortality
SAMPLE SIZE: 104 patients. 
RESULTS: Among 104 patients, 70 (67.3%) were men, and 34 (32.7%) 
were women. The mean (SD) age was 57.2 (17.1) years. The most com-
mon indication for emergency colonic surgery was malignant obstruc-
tion in 33 (31.7%) patients. The postoperative complication rate was 
24% (25/104), and the mortality rate was 12.5% (13/104) within 30 
days of the operation. The ASA status (P=.02), presence of malignancy 
(P=.02), and the presence of complications (P=.004) were significantly 
related to mortality in the multivariable logistic regression analysis. 
CONCLUSIONS: The 30-day mortality of emergency colorectal opera-
tions is greatly influenced by the presence of malignancy in the colon 
and physiological status at the time of the procedure. 
LIMITATIONS: The retrospective design and small sample size.
CONFLICT OF INTEREST: None.
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Emergency colorectal surgery is commonly 
encountered by general surgeons in acute care 
settings. The indications are wide-ranging, 

from trauma and inflammation to ischemia and cancer. 
Common indications for distal colonic emergency 
surgical intervention in sub-Saharan and North Africa 
include malignant obstruction, sigmoid volvulus, 
and iatrogenic and non-iatrogenic trauma. In Saudi 
Arabia and other Gulf countries, diverticular disease 
and cancer are also seen frequently, mainly due to 
population growth, Westernization of diets, longer 
lifespans, changing risk factors, and diagnosis and 
identification of cancer because of screening and 
registration.1-3 The increased frequency of diagnostic 
and therapeutic endoscopy has been accompanied by 
increased perforations, and with it, the prevalence of 
complications.4 

Most emergency surgeries on the colon are for 
mechanical large bowel obstruction (LBO). Over 
three-quarters of colonic obstruction occurs at the 
descending and sigmoid colon where the caliber 
of the lumen is reduced significantly, and the fecal 
material is somewhat solid.5,6 This also happens to be 
where diverticular disease and malignancy are most 
prevalent. The most common causes of LBO in the 
United States are colorectal adenocarcinoma, colonic 
diverticula, and volvulus, occurring with an estimated 
prevalence of 50%, 20%, and 10% respectively.7 Acute 
LBO frequently presents with sepsis, dehydration, and 
hemodynamic instability. Complications associated 
with colonic perforation from diverticulitis and trauma 
are related to bacterial or fecal peritonitis which is 
life-threatening. Moreover, colorectal cancer, ischemic 
colitis, inflammatory bowel disease, and specific 
infections can cause colonic perforation. 

Patients who present with LBO or perforation may be 
advanced in age, often with comorbidities, malnutrition, 
dehydration, and they may be anemic. The acute 
nature of the presentation, and the urgent need to 
relieve obstruction or control sepsis, necessarily means 
that limited or no preparation is done prior to surgery 
in many cases. Abbreviated resuscitation periods in 
which thorough review and medical management 
of comorbidities along with a comprehensive risk 
assessment are foregone in favor of emergency 
surgical intervention. This poses a challenge to surgical 
management, including approach and technique, and 
may lead to an increase in postoperative morbidity and 
mortality. 

The literature is flooded with studies on various 
risk factors that have been reported as significant risk 
indicators for postoperative mortality from emergency 

colorectal surgeries. Some factors are modifiable 
while some are not. Examples of unmodifiable risk 
factors include comorbidity and age. However, there 
is insufficient evidence to reliably link many potentially 
modifiable  risk factors in emergency left colonic and 
rectal surgery to postoperative morbidity and mortality. 
In general, the mortality rate following colorectal 
surgery ranges from 1 to 16.4%8-11 and morbidity rates 
as high as 35% have also been reported.8,9,12

Outcomes are closely related to the adequacy of 
resuscitation and the quality of surgery. The extent 
and type of surgery are usually determined by the 
colorectal lesion and disease severity, which also 
depend on the availability of resources, expertise, 
and preferences of the surgeon.13 To positively impact 
surgical outcomes, surgeons must have mastered many 
technically difficult colon surgeries in both emergency 
and elective settings. The standard surgical treatment 
approach is continually debated and evolving.13 The 
authors sought to determine surgical outcomes and risk 
factors for complications and mortality among patients 
who underwent emergency surgery to treat colorectal 
diseases at centers in Saudi Arabia, Egypt and Nigeria. 

PATIENTS AND METHODS 
We collected data from patient records in the surgical 
units at King Abdullah Hospital (Saudi Arabia), Zagazig 
University Hospital (Egypt) and Dalhatu Araf Specialist 
Hospital (Nigeria). Before the analyses each database 
was reviewed, and all data inputs were double-checked 
by a single consultant surgeon to guarantee accuracy. 
Emergency cases were those who presented with 
acute symptoms and were admitted to the hospital 
without planned investigations or treatments, and 
emergency operations were those surgeries without 
the usual detailed preliminary planning. Patients 
who had iatrogenic left colonic perforation during 
colonoscopy were classified as having presented with a 
left colonic emergency. Among the surgical indications 
were cancer, diverticular disease, ischemic colitis, 
inflammatory bowel disease, iatrogenic injury, trauma, 
sigmoid volvulus following failed detorsion, and 
stercoral peritonitis. Factors that were studied included 
age, sex, American Society of Anesthesiology (ASA) 
score, type of operation, presence of postoperative 
complications, the extent of operation or staging of 
operation, and disease origin (presence/absence of 
malignancy). Prior to surgery, patients were evaluated 
using clinical examinations, blood tests, abdominal 
ultrasound, computed tomography with contrast enema 
as necessary, and abdominal and chest radiography. 
The respective Ethical Research Committees gave 
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their approval to each participating surgeon and the 
study was carried out in accordance with the Helsinki 
declaration.

Inclusion criteria were emergency cases involving 
male and female patients undergoing emergency 
operations, with ASA scores of I to IV, with the 
anatomical location from the distal transverse colon to 
the rectum. Exclusion criteria were patients with ASA 
score V, stage IV colonic cancer, and incomplete data 
or data acquisition errors. Colonic injuries with other 
significant visceral injuries were excluded.

The lesion’s location dictated the procedure that 
was carried out. If a complex lesion was located at or 
close to the splenic flexure, a left hemicolectomy or 
extended right colectomy with ileocolic anastomosis 
was performed. When lesions distal to the splenic 
flexure were present, an anterior rectal resection or 
left hemicolectomy was carried out. Resection and 
primary anastomosis with intraoperative colonic lavage 
for the therapy of left colonic emergencies were the 
first options for surgery. According to the surgeon’s 
evaluation, several high-risk patients had protective 
ileostomies done (e.g., steroid-dependent treatment, 
and fecal peritonitis in fit patients). In high-risk patients 
(septic shock, fecal peritonitis), alternative techniques 
like terminal ileostomy, Hartmann procedure, bowel 
bypass, or colostomy were used. There were no 
laparoscopic procedures and no stenting carried out in 
this series. 

Unadjusted 30-day patient outcomes examined 
were complications, treatment, and mortality. In every 
patient with diversion, the colostomy/ileostomy was 
closed after a minimum of 8 weeks following the first 
surgery. Postoperative mortality was defined as any 
death that took place within the first 30 postoperative 
or hospital days, regardless of the amount of time that 
passed between the initial procedure and the death.

The statistical analyses were carried out using IBM 
SPSS version 28.0. (Armonk, New York, United States: 
IBM Corp). The Pearson chi-square test was used 
to assess differences in proportions. A P value of .05 
or lower was taken to denote statistical significance 
in a two-sided test. The Fisher exact test was used 
when sample sizes were small. Multivariable logistic 
regression was used to examine the relationship 
between possible prognostic variables and 30-day 
complications and mortality. To identify independent 
risk factors, the variables linked to early complications 
and mortality with a P value <.1were analyzed in the 
logistic regression models.We emphasize that modeling 
survival in this cohort was exploratory and not meant to 
inform clinical practice.

RESULTS 
In the period spanning 1 January 2013 through 31 
December 2016, 116 patients underwent emergency 
surgery for colorectal diseases across the three centers 
involved in the study. Inclusion criteria were satisfied 
for 104 who had undergone emergency surgery for 
colonic perforation (Table 1). There were 70 (67.3%) 
men and 34 (32.7%) women with a mean age of 
57.2 (17.1) years. The most common indication for 
emergency colonic surgery was malignant obstruction 
in 33 (31.7%), followed by sigmoid diverticulitis 
with perforation or abscess in 17 (16.3%) patients. 
Twenty-seven (26.0%) patients required diversions 
and/or repairs without resection and 77 (74.0%) 
required resections, with or without diversion (Table 
2). On further analysis, colectomy with diversion was 
performed in 35 (33%) of the patients; resection and 
primary anastomosis in 30 (28.6%), and resection 
and primary anastomosis with covering colostomy or 
ileostomy in 12 (11.4%). Hartmann’s operation was 
performed in 10 (9.5%) of the patients; defunctioning 
colostomy, or ileostomy in 9 (8.6%), and bowel 
decompression and primary repair in 8 (7.6%).There 
were 25 (24%) postoperative complications within 30 
days of the operation and a mortality rate of 12.5% 
(13/104). The commonest complication was an 
anastomotic leak in 5 (11.9%) and the least common 
complication was pneumonia in 1 (1%) patient. 

There were no significant correlations between 
age, sex, malignancy, and the type of emergency 
operation or 30-day complications by univariate and 
multivariate analysis (Tables 3 and 4). Among the risk 
factors for mortality were ASA score above Grade II 
(P=.02), the presence of malignancy (P=.02), and the 
presence of complications with substantially increased 
odds ratios for risk of death (P=.004). Age above 65 
years was associated with a mortality rate of 21.9% 
compared to age below 65, which was associated with 
a mortality rate of 8.3% (P=.06). 

DISCUSSION
The rate of early complications was 24%, and the 
mortality rate was 12.5 % in our study. Ingrahram et 
al compared the outcomes of 31 848 patients who 
underwent elective and emergency colorectal surgery 
in 142 hospitals and discovered that the elective cases 
had a morbidity rate of 23.9% and a mortality rate of 
1.9%, while the emergency cases had a morbidity and 
mortality rates of 48% and 15.3%, respectively.14

Univariate analysis demonstrated that 30-day 
postoperative complications were independent of 
age, sex, malignancy, and the type of emergency 
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operation. However, the presence of complications 
was a significant determinant of mortality in our 
study (P=.002). The most common indication 
for emergency colonic surgery in our study was 
malignancy (obstruction in 33 and perforation in 5 
patients). The frequency of malignancy as a reason 
for emergency colonic surgery varies between 7% 
and 40%, but a value of around 30% is presented in 
most papers in the literature.15 This is not surprising 
since an estimated 20% of colorectal cancer cases are 
present as emergencies. Despite screening programs, 
there is no question that the rising age-standardized 
rates, incident case counts, and deaths from colorectal 
cancer in Africa, the Gulf, and other regions of the 
world have led to a trend in large cities for a rise 
in the frequency of emergent presentation from 
colorectal disorders.16-18 Emergency presentation is an 
independent poor prognostic indicator for significant 
morbidity and mortality rates and decreased overall 
survival.19-21

Our findings suggest that the presence of malignancy 
is an independent risk factor for 30-day postoperative 
mortality (P=.02). The implication of this finding is 
in the approach to management. Management of 
acute left-side malignant colonic obstruction (LMCO) 
and perforation remains controversial.15,22 The 2017 
World Society of Emergency Surgery guidelines on 
colon and rectal cancer emergencies recommend 
that patients with malignant colorectal obstruction 
or perforation should be considered unstable and 
managed by damage control surgery. Red flag signs 
to consider include hypothermia (core temperature 
35˚C), coagulopathy, signs of sepsis, and metabolic 
acidosis (pH 7.2 and base deficit, 8).15 Unlike in trauma, 
damage control surgery in non-trauma settings follows 
initial resuscitation. The aim of abbreviated surgery 
here is to obtain source control, deferring definitive 
anatomical reconstruction to a later date. 

The general principles that guided the authors’ 
choice of surgical procedure included the physiological 
condition of the patient, the site of disease, and the 
state of the colon. The complication rates among non-
staged and staged operations were 26% (n=20/77) 
and 18.5% (n=5/27), respectively, with no significant 
difference between the two groups (P=.60). This 
finding is supported by Breitenstein et al,23 who found 
no benefit from two-or three-stage resections versus 
one-stage resections in a large meta-analysis. Similarly, 
a Cochrane review in 2004 addressing primary or 
staged resections found the evidence at the time was 
too weak to determine the best surgical management 
strategy.24

Table 1. Patient demographic and clinical characteristics (n=104).

Characteristics  

Age

   ≤65 72 (69.2)

   >65 32 (30.8)

Race

   Black African 30 (28.9)

   Arab 69 (66.3)

   Other Asian 5 (4.8)

ASA Grade Score

   I 21 (20.2)

   II 33 (31.7)

   III 36 (34.6)

   IV 14 (13.5)

Indications for operation

   Diverticular perforation/abscess 17 (16.3)

   Malignant colonic obstruction 33 (31.7)

   Iatrogenic perforation 10 (9.6)

   Sigmoid volvulus 15 (14.4)

   Non-iatrogenic colonic trauma 15 (14.4)

   Diverticular stricture 6 (5.8)

   Ischemic colitis 3 (2.9)

   Malignant colonic perforation 5 (4.8)

Emergency surgical procedures

   Hartmann’s procedure 10 (9. 5)

   Resection and primary anastomosis 30 (28.6)

   Colectomy, primary anastomosis, and 
   colostomy/ileostomy 12 (11.4)

   Colectomy and stoma 35 (33.3)

   Defunctioning colostomy/ileostomy 9 (8 .6)

   Primary repair and bowel decompression 8 (7.6)

Complications

   Anastomotic leak 5 (11.9)a

   Prolonged ileus 3 (2.9)

   Abdominal wound dehiscence 2 (1.9)

   Venous thromboembolism 2 (1.9)

   Intra-abdominal abscess 3 (2.9)

   Intestinal obstruction 4 (3.8)

   Hemorrhage 1 (1.0)

   Wound sepsis 4 (3.8)

   Pneumonia 1 (1.0)

Data are n (%). ASA: American Society of Anesthesiology. aFrom a total of 42 resections and 
primary anastomoses.
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Table 2. The distribution of demographic values and outcomes by extent of 
the operation (resection or no resection).

Factors Diversion +/- 
Repair (n=27)

Colectomy +/- 
Diversion (n=77) P value

Age (years) 49.4 (18.8), 16-78 59.9 (15.7), 21-94 .42

Sex

   Male 21 (77.8) 49 (63.6)
<.001

   Female 6 (22.2) 28 (36.4)

ASA Grade Score

   Grades I-II  16 (59.3) 38 (49.4)
.37

   Grades III-IV 11 (40.7) 39 (50.6)

Race

   Black African 10 (37.0) 20 (26.0)

<.001   Arab 15 (55.6) 54 (70.1)

   Asian/non-Arab 2 (7.4) 3 (3.9)

Complications

   Present 5 (18.5) 18 (23.4)
.60

   Absent 22 (81.5) 59 76.6)

Mortality rate 5 (18.5) 8 (10.4) .27

 Data are n (%) and mean (standard deviation) and range for age.  

According to the Association of Coloproctology 
of Great Britain and Ireland consensus guidelines 
in emergency colorectal surgery, for left-sided 
obstruction (from the distal transverse colon), in a 
patient with stable physiology, resection with primary 
anastomosis is preferable; worsening clinical condition 
and comorbidity dictate resection with an end 
colostomy.14 This technique is not without drawbacks. 
Our leakage rate was 11.9% and occurred exclusively 
among patients that had a resection and primary 
anastomosis without diversion. Resection and primary 
anastomosis during emergency surgery carry a high 
clinical leakage rate of up to 18%, compared with 6% 
in elective surgery.23 To reduce the rate of leakage, 
self-expanding metal stents (SEMS) are used by 
some to avoid emergency surgery. Currently, SEMS is 
recommended mainly for palliation and is discouraged 
for use as a bridge to surgery (BTS) in colon cancer 
obstruction. Recent studies have shown that BTS 
offers no advantage over emergency surgery and 
might even reduce overall survival and may worsen 
oncologic outcomes.25-27

Age older than 65 years was associated with a 
mortality rate of 21.9% compared to age younger than 
65 years, which was associated with a mortality rate 
of 8.3%. Age older than 65 years was not statistically 
significantly associated with mortality in the univariate 
(P=.06) or multivariate analysis (P=.97). Therefore, age 
was not an independent risk factor for the outcome 
of our study. Recent studies have cast doubt on the 
roles of preoperative physiology and comorbidity 
as risk factors for increased morbidity and mortality 
following emergency general surgery.28,29 Our findings 
are similar to findings by Pacilli et al30 and Papamichael 
et al,31 who studied outcomes of emergency colorectal 
surgery among elderly patients and found no 
correlation per se between morbidity and mortality 
with age. It is undeniable, nonetheless, that those 
elderly individuals have a higher prevalence of 
comorbidities, which can affect their clinical course.32 
Authors like McGlicuddy et al sought to emphasize age 
as a risk factor for morbidity and mortality.33 For these 
studies that support increasing age as a definite risk 
factor for morbidity or mortality, the study population 
usually consists of a large proportion of patients with 
comorbidities. The acute illness process combined 
with comorbidity is a possible explanation for the 
poorer outcome seen with increasing age compared 
to elective surgery in younger patients.

Many authors have consistently reported that an 
American Society of Anesthesiologists (ASA) physical 
status classification grade above II is a significant 

predictor of morbidity and mortality after emergency 
colorectal surgery.32,34-38 This was also significantly 
correlated to mortality in the present study (P=.01). 
The mortality rate among patients with an ASA grade 
score of III and IV was 22% compared to 3.7% among 
patients with an ASA score of I and II, thus emphasizing 
the role of physiologic status at the time of emergency 
operation.

There were no statistically significant differences 
between the surgical procedures, including the use 
of either diversion with delayed repair/anastomosis or 
resection with primary anastomosis in postoperative 
complications or mortality rates. We emphasize 
the selection of the appropriate operation for the 
appropriate patient, which is consistent many studies 
that compared primary anastomosis and diversion 
with delayed anastomosis in cases where resection is 
indicated in emergency colorectal surgery.39,40 Zorcolo 
et al argued that primary resection and anastomosis can 
be safely performed with low morbidity and mortality 
in selected patients with emergency colorectal diseases 
even in the presence of peritonitis.41 Another controversy 
concerns the management of complicated diverticulitis. 
Results of recent reviews have shown that primary 
resection and anastomosis with or without diversion 
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Table 3. Logistic regression analysis of possible prognostic factors with 30-day postoperative complications as 
dependent variable.

Factors

No. of 
patients with 

complications/
Total no. 
patients

Univariate analysis Multivariate analysis

Odds ratio 
(CI 95%) P value Odds ratio 

(CI 95%)  P value

Sex

   Male 16/70 (22.9%) 1 (reference) .69 1 (reference)

.9
   Female 9/34 (26.5%) 0.82 

(0.32-2.12)
1.76 

(0.48-3.92)

Age

   ≤65 15/72 (20.8%) 1 (reference) .25 1 (reference)

.14
   >65 10/32 (31.3%) 0.58 

(0.23-1.48)
1.88

(0.59-6.09)

ASA Grade

   I – II 9/54 (16.7%) 1 (reference) .07 1 (reference)

.08

   III - IV 16/50 (32.8%) 0.42 
(0.17-1.08)

2.05 
(0.67-6.01)

Preoperative colon status

   Benign 15/66(22.7%) 1 (reference) .93 1 (reference)

.55
   Malignant 8/38(21.1%) 0.951

(0.3-3.05)
0.95 

(0.30-3.05)

Type of emergency surgical 
operation

   Hartmann procedure 2/10 (80%) 1 (reference) .28 0.67
(0.38-11.89) .79

   Resection and primary 
   anastomosis   7/30 (23.3%) 0.8 

(0.12-5.32) .82 0.54
(0.05-5.56) .61

   Colectomy, primary 
   anastomosis, with 
   colostomy/ileostomy

6/12 (50%) 0.24 
(0.03-1.8) .17 0.23

(0.02-2.82) .24

   Colectomy and stoma 
   +delayed repair 5/35 (14.3%) 1.48 

(0.24-9.29) .67 1.27
(0.11-15.39) .85

   Defunctioning colostomy/
   ileostomy 2/9 (22.2%) 0.84 

(0.08-9.24) .88 0.60
(0.40-8.85) .71

   Primary repair and bowel 
   decompression 1/8 (12.5%) 1.68 

(0.11-26.8) .71 1 (reference) >.05

Model fit summary: deviance 107.751, omnibus test of coefficients, χ2 2.148, P=.143; Cox & Snell R squared .020; Nagelkerke R squared .031.

have a better outcome compared to Hartmann’s 
procedure.42,43 However, Hartmann’s procedure has 
its place as a life-saving procedure in elderly patients 
with poor ASA scores.44,45 In conclusion, the 30-day 

mortality of emergency colorectal operations is greatly 
influenced by the presence of malignancy in the colon 
and the patient’s physiological status at the time of the 
procedure. 
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Table 4. Logistic regression analysis of possible prognostic factors and 30-day postoperative mortality.

Factor
Number of 
patients/

Total no. (%) 
patients

Univariate analysis Multivariate analysis

OR (95% CI) P value OR (95% CI) P value

Age

   ≤65 6/72 (8.3%) 1 (reference)
.06

1 (reference)
.97

   >65 7/32 (21.9%) 0.33 (0.1-1.06) 1.04 (0.18-6.0)

ASA Grade

   I – II 2/54 (3.7%) 1 (reference)

.01

1 (reference)

.02
   III – IV 11/50 (22%) 7.33 (1.54-4.99) 16.99

(1.50-193.07)

Complications

   Absent 5/79 (6.3%) 1 (reference)
.002

1 (reference)
.004

   Present 8/25 (32%) 6.97(12.03-3.96) 32.64 (3.07-35.18)

Extent of surgery

   No colectomy 5/27 (18.5%) 1 (reference)
.28

1 (reference)
.34

   With colectomy 8/77 (10.4%) 0.51 (0.15-1.72) 2.39 (0.40-47.24)

Preoperative status 
of the colon

   Benign 5/66 (7.6%) 1 (reference)
.05

1 (reference)
.02

   Malignant 8/38 (21.1%) 0.31 (0.09-1.02) 15.39 (1.44-164.2)

Model fit summary: deviance 74.925, omnibus test of coefficients: P=.062, Cox&Snell R square .033; Nagelkerke R square .062
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