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RETROSPECTIVE STUDY
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Abstract
AIM: To assess the outcome of patients treated 
conservatively vs  surgically during their first admission 
for sigmoid volvulus.

METHODS: We conducted a retrospective study of 
61 patients admitted to Aarhus University Hospital 
in Denmark between 1996 and 2011 for their first 
incidence of sigmoid volvulus. The condition was 
diagnosed by radiography, sigmoidoscopy or surgery. 
Patients treated with surgery underwent either a 
sigmoid resection or a percutaneous endoscopic 
colostomy (PEC). Conservatively treated patients were 
managed without surgery. Data was recorded into 
a Microsoft Access database and calculations were 
performed with Microsoft Excel. Kaplan-Meier plotting 
and Mantel-Cox (log-rank) testing were performed 
using GraphPad Prism software. Mortality was defined 
as death within 30 d after intervention or surgery.

RESULTS: Among the total 61 patients, 4 underwent 
emergency surgery, 55 underwent endoscopy, 1 
experienced resolution of the volvulus after contrast 
enema, and 1 died without treatment because of large 
bowel perforation. Following emergency treatment, 28 

patients underwent sigmoid resection (semi-elective n  
= 18; elective n  = 10). Two patients who were unfit for 
surgery underwent PEC and both died, 1 after 36 d and 
the other after 9 mo, respectively. The remaining 26 
patients were managed conservatively without sigmoid 
resection. Patients treated conservatively on their first 
admission had a poorer survival rate than patients 
treated surgically on their first admission (95%CI: 
3.67-14.37, P  = 0.036). Sixty-three percent of the 26 
conservatively treated patients had not experienced 
a recurrence 3 mo after treatment, but that number 
dropped to 24% 2 years after treatment. Eight of 
the 14 patients with recurrence after conservative 
treatment had surgery with no 30-d mortality. 

CONCLUSION: Surgically-treated sigmoid volvulus 
patients had a higher long-term survival rate than 
conservatively managed patients, indicating a benefit of 
surgical resection or PEC insertion if feasible.
 
© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: The present study is the first international 
publication on sigmoid volvulus using a Kaplan-Meier 
analysis to illustrate the differences in mortality and 
recurrence after surgical vs  conservative treatment. 
The long-term survival rate was higher for patients 
who underwent sigmoid resection as treatment than 
it was for patients who were managed conservatively. 
The results indicate that more patients should undergo 
sigmoid resection after emergency sigmoidoscopic 
decompression.
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INTRODUCTION
Sigmoid volvulus is the most common type of  volvulus[1]. 
In the Western world it represents 3% to 5% of  all acute 
intestinal obstructions. The male:female ratio of  this 
condition is 1.4:1, and the average age of  development 
is 68 years[2]. From an anatomical perspective, sigmoid 
volvulus is characterized by an axial twisting of  the 
sigmoid colon to a minimum of  180 degrees[3]. The 
predisposing factors are assumed to be a long mesocolon 
and a sigmoid colon with a narrow mesentery[4,5]. 
Whether this condition is congenital, acquired, or a 
combination of  the two, has not yet been determined[2]. 
Presenting populations vary widely throughout the world; 
for example, most Western patients are institutionalized 
and elderly with many comorbidities[6-8] but in the rest 
of  the world, where the condition is endemic and not 
sporadic, sigmoid volvulus patients are younger with no 
comorbidities[2]. Studies have shown that the condition 
is associated with a high fiber diet, megacolon, former 
abdominal surgery, high altitude, chronic constipation 
and neurological diseases. Chronic constipation and 
neurological diseases are the most common causes in the 
Western world[6-8].

Sigmoid volvulus is diagnosed by radiography, 
sigmoidoscopy, or laparotomy[9-11]. Initial treatment 
involves sigmoidoscopy with decompression and 
detorsion, with or without placement of  a rectal tube[2]. 
The success rate for sigmoidoscopic decompression 
is between 79% and 81%[10-13]. Signs of  perforation 
or gangrene are indications for emergency surgery[7]. 
The condition has a tendency to recur in 45%-71% of  
patients treated conservatively[10-12,14], with a mortality 
of  7%[10]; therefore, clinicians recommend that patients 
undergo sigmoid resection, either with a primary 
anastomosis or Hartmann’s procedure. Both surgeries can 
be done as emergency procedures, semi-electively, during 
the patient’s first admission, or as elective procedures 
during readmission. Despite the high rate of  recurrence 
without surgery, up to 65% of  patients do not undergo 
a prophylactic resection after their first incidence of  
sigmoid volvulus[10,12,14].

Information about survival and recurrence has not 
been clearly stated in previous studies[10-14]. Access to civil 
registration numbers in Denmark gave us unique data 
about admissions, surgery, and death. Because of  Danish 
recordkeeping practices, each patient can be followed 
individually over a long period of  time, and data can 
be evaluated with life-table analysis and Kaplan-Meier 
plotting[15,16]. 

MATERIALS AND METHODS
Patients were identified by searching for the ICD 10 
code for volvulus: K56.2. This code includes all cases of  

intestinal volvulus. Patients with sigmoid volvulus were 
identified by manual review of  the identified medical 
records. 

Data included sex, age, body mass index (BMI), 
American Society of  Anesthesiologists (ASA) physical 
status classification system type, comorbidities, diagnostics, 
treatment during first admission, complications, mortality, 
and recurrence. Date of  death was found by linking to 
the Danish National Death Registry. Information about 
admissions to other hospitals in the region was found by 
searching electronic patient records between the years 
2000 and 2012. 

A definitive diagnosis of  sigmoid volvulus was 
made based upon radiography, sigmoidoscopy, or 
surgery. Mortality was defined as death within 30 d after 
intervention or surgery. 

Data was recorded in a Microsoft Access database 
and calculations were performed with Microsoft 
Excel. Kaplan-Meier plotting and the Mantel-Cox (log-
rank) testing were performed using GraphPad Prism 
software[15-17]. 

RESULTS
Between 1996 and 2011, a total of  132 patients were 
diagnosed with volvulus at the Department of  Surgery P, 
Aarhus University Hospital in Denmark. Seventy of  these 
patients had a definitive diagnosis of  sigmoid volvulus. 
Nine sigmoid volvulus patients had surgery in another 
hospital or were diagnosed before 1996 and were thus 
excluded from our analysis. The remaining 61 patients 
became our study subjects (Table 1).

Our subjects’ clinical courses are shown in Figure 
1. Four patients (7%) had emergency surgery; among 
which, 3 had other possible diagnoses (coecal volvulus, 
malignant stenosis, or ischemia) and 1 had an iatrogenic 
perforation under sigmoidoscopy (Table 2). One patient 
with comorbidities died without treatment because of  
large bowel perforation, and the volvulus condition 
resolved in another patient after contrast enema. The 
remaining 55 patients (90%) underwent endoscopy, and 
36 of  these (65%) were treated with a decompression 
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Table 1  Demographic data of study subjects  n  (%)

All patients, n  = 61

Median age, yr (range) 78 (23-95)
Male/female 40/21
Median BMI (range)   23 (17-33)
Median ASA score (range) 3 (1-4)
Missing ASA scores, n 19
Comorbidity 
Previous abdominal surgery 14 (23)
Diabetes 5 (8)
Cardiovascular disease 32 (52)
Cancer 5 (8)
Neurological 32 (52)
Total 53 (87)

ASA: American society of anesthesiologists; BMI: Body mass index. 



tube. 
Twenty-six patients were conservatively treated 

without surgery, based on either clinical evaluation 
or patient preference, even though sigmoid resection 

was considered the best practice for the management 
of  sigmoid volvulus if  the patient’s general condition 
allowed it. Medical reasons for choosing conservative 
treatment were mainly advanced age and comorbidities. 
The remaining patients underwent sigmoid resection, 
either during the same admission (labeled “semi-elective” 
surgery, 17 after endoscopy and 1 after contrast enema, n 
= 18) or during a planned re-admission (labeled “elective” 
surgery, n = 10). Two patients were deemed unfit for 
surgery and underwent percutaneous endoscopic 
colostomy (PEC) and both died after 36 d and 9 mo, 
respectively. 

Fourteen of  the 26 patients managed conservatively 
experienced recurrences (Figure 1). Time to recurrence is 
illustrated in a Kaplan-Meier plot where the accumulated 
probability of  remaining recurrence-free after 3, 6, 12 
and 24 mo was 63%, 47%, 41% and 24%, respectively 
(Figure 2). Eight of  the 14 patients with recurrence (57%) 
had surgery, all semi-electively, with no 30-d mortality. 
These 8 patients had a median ASA score of  3, a median 
age of  81 years (range: 49-90 years), and a median time 
to death or end of  the observation period of  33 mo. The 
6 patients with recurrence that did not undergo surgery 
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Sigmoid volvulus 
n  = 61

Primary non-operative 
treatment
n  = 57

Emergency 
surgery
n  = 4

Endoscopy
Sigmoidoscopy n  = 53

Proctoscopy n  = 2

No endoscopy
n  = 1

Death without 
treatment

n  = 1

Semi-elective
surgery

n = 18 (17 + 1)

Elective 
surgery
n  = 10

Conservative
n  = 26

PEC 
n  = 2

Recurrence
n  = 14

No recurrence
n  = 12

Figure 1  Flowchart of treatment for patients with sigmoid volvulus. 

Table 2  Outcome after surgery for sigmoid volvulus at first admission or elective readmission  n  (%)

Emergency surgery, n  = 4 Semi-elective surgery, n  = 18 Elective surgery, n  = 10 All patients, n  = 32

Median age, yr (range) 69 (54-82) 77 (23-87) 61 (49-82) 71 (23-87)
Median ASA score (range) 2 3 2 2
Missing ASA scores, n 1 4 1 6
Anastomosis: Hartmann 0:4 10:8 8:2 18:14
Perforation 1 (25) 0 0 1 (3)
30-d mortality 0 6 (33) 0   6 (19)
Morbidity 1 (25) 5 (36)  3 (30)   9 (35)

ASA: American society of anesthesiologists.
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that more than half  of  the patients treated conservatively 
experienced a recurrence of  their sigmoid volvulus within 
the first 5 mo. This suggests that patients should be 
treated with surgery after the first incidence of  sigmoid 
volvulus, unless severe comorbidity prohibits this or 
emergency surgery is necessary. 

The main weakness of  the present study is its 
retrospective design, which makes the external validity 
low and the conclusions weak. The conservative and the 
surgical group of  patients were significantly different 
in terms of  comorbidity and age, so it is not surprising 
that long-term survival rates were different. The non-
randomized design precludes speculations about whether 
the conservatively treated group would have survived 
longer if  they had been treated surgically. The main 
strength of  the present study is that the Kaplan-Meier 
plots give important descriptive information about 
outcomes in both groups.

Sigmoid volvulus is a serious condition independent 
of  the mode of  treatment. The conservatively treated 
group in our study had a 30-d mortality of  15% (4/26) 
compared to the 9%-36% reported in other studies[10-14]. 
We found that the 30-d mortality for the conservatively 
and surgically treated patients was almost the same (Table 
3); however, the prognosis and survival for patients who 
had surgery was considerably better in the long run 
compared to those for the conservatively treated patients 
(Figure 3). An explanation could be that the 2 groups 
were different in both median age and median ASA 
score. In spite of  this, 8 of  the 14 conservatively treated 
patients with recurrence, all of  who were elderly and had 
a high ASA score, later underwent surgery without 30-d 
mortality. Neither our group nor Tan et al[10] and Larkin et 
al[12] found any mortality among patients who underwent 
surgery after recurrence. This indicates that the better 
long-term survival for surgically treated patients cannot 
be exclusively explained by differences in age and ASA 
scores, and indicates that more patients could have 
undergone surgery during their first admission.

For patients treated conservatively during their first 
admission, recurrent volvulus was very likely to occur in 
the months to follow. The literature reports recurrence 
rates of  45% to 71%, depending on the length of  follow-
up[10-14]. Less than half  of  our conservatively treated 
patients were free of  recurrence after 6 mo; moreover, 
according to our Kaplan-Meier analysis, only 24% had 
not experienced a recurrence after 2 years. It has to be 
noted that this group of  patients were either found to be 
unfit to undergo a sigmoid resection or had refused to 
undergo such a procedure. It may very well be that too 
few of  our patients were encouraged to undergo surgery 
during their first admission. The fact that 30-d mortality 
was zero in the small group of  patients that was operated 
on when they had a recurrence indicates that such 
encouragement would be appropriate. 

There is little doubt, however, that a certain number 
of  patients will never undergo sigmoid resection. 
Fortunately, promising results have been reported in 

had the same median ASA score of  3 and a median age 
of  79 years (70-95 years). Median time to death or end of  
the observation period was 6 mo, and 2 of  the 6 patients 
died within 30 d, meeting the criteria for mortality.

Patients treated conservatively on their first admission 
for sigmoid volvulus had a poorer survival rate than 
patients treated surgically on their first admission (95%CI: 
3.67-14.37, P = 0.036) as illustrated by the Kaplan-Meier 
plot in Figure 3. Conservatively treated patients were 
significantly older and had a significantly higher ASA 
score than surgically treated patients (Table 3).

A total of  40 patients (emergency, n = 4; semi-
elective, n = 18; elective, n = 10; surgery after recurrence, 
n = 8) had an operation during the study period, which 
ran from 1996 to 2012. Only patients undergoing semi-
elective surgery died within 30 d, with 3 deaths due to 
cardiovascular problems, 1 due to anastomotic leakage, 
1 due to septicemia without focus, and 1 who had no 
treatment performed after the recurrence. Fifteen of  the 
40 patients (38%) had a Hartmann’s procedure and 25 
(63%) had primary anastomosis. Patients treated with 
Hartmann’s procedure had a median age of  72 years 
(23-87 years) and a median ASA score of  3. Three of  
the 15 patients (20%) died within 30 d. The group of  
patients with primary anastomosis had a median age of  
74 years (42-90 years) and a median ASA score of  2. One 
patient (4%) died within 30 d. 

DISCUSSION
The present study is the first international publication on 
sigmoid volvulus using Kaplan-Meier analysis to illustrate 
mortality and recurrence. By combining clinical data with 
data from the Danish death registry, we were able to 
produce very reliable short and long-term information 
about outcomes after surgical and conservative treatment. 
The main finding of  this study is that patients treated 
with surgery had a significantly better survival rate than 
patients treated conservatively. Furthermore, we found 
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other studies after the insertion of  PEC tubes[18-21], 
placed with the aid of  a colonoscope. Important aspects 
of  therapeutic success are de-rotation, decompression, 
and fixation. In 1 of  our 2 patients treated with PEC 
insertion, colonoscopic derotation of  the sigmoid colon 
was not achieved, which may be one reason for the early 
death of  this patient. Other studies have reported a fairly 
low mortality after this procedure (0%-5%)[18-21], so it 
might be wise to offer PEC tube insertion to patients 
that would otherwise be treated conservatively as it may 
improve survival and lower the risk of  recurrence. The 
technical difficulties with derotation may be overcome by 
combining the colonoscopic procedure with laparoscopy 
as illustrated in the study by Gordon-Weeks et al[19]. 

Our data do not enable us to draw conclusions 
regarding the choice between resection with primary 
anastomosis or a Hartmann type of  resection. We only 
experienced one anastomotic leak, but our limited results 
do not allow us to make a general recommendation for 
either procedure.

In conclusion, If  gangrene or perforation is 
suspected, patients with sigmoid volvulus should 
undergo emergency surgery. Otherwise, they should 
undergo emergency sigmoidoscopic decompression and 
be recommended for surgery if  their general condition 
allows it. The high recurrence rate in conservatively 
treated patients indicates that more patients should be 
encouraged to undergo either surgical resection or PEC 
insertion.
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