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ABSTRACT 
 

Background: Sigmoid volvulus (SV) is the wrapping of the sigmoid colon around itself. The aim of this study is to evalu-

ate the changes in SV from past to present. 

Methods: The clinical records of 993 patients treated over a 50-year period between June 1966 and June 2016 were ana-

lyzed, retrospectively until June 1986 (612 patients), and prospectively thereafter (381 patients). 

Results: The incidence decreased over the last 25 years (p<0.001). Although the patients' age, gender, history, and 

comorbidity rate were similar, the symptom duration shortened (p<0.001), and the rate of shock decreased (p<0.005). 

The clinical presentation did not change. Non-operative therapeutic procedures were most commonly used (p<0.001), 

and flexible endoscopy took the place of barium enema and rigid endoscopy (p<0.001). Although the success rate of the 

non-operative procedures increased (p<0.001) and the hospitalization period shortened (p<0.001), rates of morbidity, 

mortality, and recurrence did not change. The pre-operative diagnostic accuracy rate increased (p<0.001). The need for 

surgical treatment, as well as volvulus direction and over rotation rate were similar, while bowel gangrene was seen less 

often (p<0.05).  Non-resectional surgical methods were used less frequently (p<0.001), and resection with primary              

anastomosis generally took the place of the resection with stoma (p<0.005). The morbidity and mortality rates of the 

surgery decreased (p<0.05, for each) and the hospitalization period shortened (p<0.001), while the recurrence rate did 

not change. 

Conclusions: We observed a decrease in the incidence of SV as well as changes in the diagnostic and therapeutic strate-

gies, and an improvement in the prognosis, while the clinical features did not change. 
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INTRODUCTION 
 

Sigmoid volvulus (SV) is a rare form of intestinal ob-

struction in which the sigmoid colon wraps around itself 

and its own base (1). The incidence of SV is relatively 

high in Turkey, particularly in Eastern Anatolia (2,3), 

where this study was based. The clinic which carried out 

the study has over 50 years of experience with SV, 

which included 993 cases, and the investigators pro-

posed to evaluate the differences in incidence, general 

characteristics, clinical presentation, diagnosis, treat-

ment, and prognosis over the 50-year period. 

 

 

PATIENTS AND METHODS 
 

We reviewed the clinical records of 993 patients with 

SV who were treated over a 50-year period from June of 

1966 to June of 2016. All patients underwent resusci-

tation and clinical examination and then received 

abdominal X-rays, while selected stable patients under-

went computed tomography (CT) and/or magnetic reso-

nance imaging (MRI) in the more recent years of the 

study period. Patients with no complications received 

emergency non-operative detorsion treatments in-

cluding barium enema, rigid endoscopy, or flexible 

endoscopy for both diagnostic and therapeutic pur-

poses. For patients with acute abdominal findings 

and bowel gangrene or whose non-operative detor-

sion treatments had been unsuccessful, emergency 

surgery was performed, which included resectional 

or non-resectional techniques. 

 

The following data were noted: age, gender, previous 

volvulus attacks, associated diseases, symptom peri-

ods, symptoms and signs, radiological and endoscopic 

findings, non-operative and operative treatments, 

morbidity, mortality, recurrence, and hospitalization 

period. Data from the first 25-year period (from June 

1966 to June 1991) were compared with those from 

the second (from June 1991 to June 2016) using Stu-

dent’s t, Chi-Square, or Fisher’s exact tests in statisti-

cal analyses. Statistical significance was set at p<0.05. 
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RESULTS 
 

 

A total of 993 patients with SV received emergency 

treatment. Table 1 shows the findings over the total 50 

years and for each 25-year period, as well as the statis-

tical analysis between the first and second 25-year peri-

ods. As seen, there was a statistically significant de-

crease in the incidence of SV (cases per year from 26.9 

to 12.8, cases per 100 000 persons per year from 9.6 

to 2.3; p<0.001, for each). Conversely, the statistical 

analysis did not demonstrate any difference between the 

age, gender, history of volvulus, and associated diseases 

(p>0.05, for each). 

 

Although the symptom duration (42.9 hours vs. 29.4 

hours, respectively; p<0.001) and the proportion of pa-

tients with shock (14.9% vs. 8.1%, respectively; 

p<0.005) decreased significantly, the clinical findings 

were similar between the first 25-year period and the 

second (p>0.05, for each). 

 

In the latter 25 years, we used non-operative detorsion 

in more cases (68.6% vs. 80.0%, respectively; 

p<0.001). We used barium enema from 1966 to 1968 

together with rigid endoscopy. We began using flexible 

endoscopy in 1988, which took the place of rigid endo-

scopy by 2003. Thus, our usage of flexible endoscopy 

statistically significantly increased (26.6% vs. 90.2%, 

respectively; p<0.001) in the last compared with the 

first 25-year time period. The success, morbidity, mor-

tality and early recurrence rates of the rigid and flexible 

endoscopies were 81.8% vs 83.2%, 2.6% vs 1.4%, 

0.9% vs 0.3%, and 3.3% vs 6.3%, respectively. When 

we discontinued the use of barium enema and began 

using flexible endoscopy, the success rate of the non-

operative procedures increased significantly (80.2% vs. 

86.0%, respectively; p<0.001) and the hospitalization 

period decreased statistically significantly (40.5 hours 

vs. 25.2 hours, respectively; p<0.001), while no differ-

ence was demonstrated between the time periods for the 

morbidity, mortality, and early recurrence rates (p>0.05, 

for each). On the other hand, the diagnostic accuracy 

rate, which was confirmed by endoscopy or, in some 

patients, by surgery, improved significantly in the latter 

period (78.0% vs. 90.9%, respectively; p<0.001), par-

ticularly due to CT and/or MRI coming into play. 

 

The rate of need for surgical treatment did not change 

(p>0.05). The rate of surgical findings, the direction of 

volvulus and over rotation were statistically similar 

(p>0.05, for each), while there was a statistically signifi-

cant decrease in the rate of bowel gangrene (63.7% vs. 

53.6%, respectively; p<0.05). Non-resectional surgical 

methods, including detorsion and sigmoidopexy, were 

used less often (28.0% vs. 9.3%, respectively; p<0.001), 

and we performed resection with primary anastomosis 

more often compared with the resection with stoma 

(30.5% vs. 45.7%, respectively; p<0.005) in the latter 

25 years, while we did not use exteriorization. 

 

Finally, although we found statistically significant de-

creases in the morbidity (37.5% vs. 27.1%, respectively; 

p<0.05) and mortality rates (18.5% vs. 10.7%, respec-

tively; p<0.05), and a statistically significant decrease in 

the hospitalization period (14.8 days vs. 8.1 days, re-

spectively; p<0.001), the early and late recurrence rates 

did not differ (p>0.05, for each). 
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Table 1. The results and the statistical analyses  

Parameter June 1966-June 
2016 

(50 years total) 

June 1966-June 
1991 (first 25 

years) 

June 1991-June 
2016 

(second 25 years) 

Statistical analysis and comment 
(first 25 vs second 25 years) 

Case 993 673 320 - 

Incidence (case per year) 19.9 26.9 12.8 Student’s t test, t=40.3, p<0.001 

Incidence (case per 
100.000 person per year) 

4.8 9.6 2.3 Student’s t test, t=33.9, p<0.001 

Age (mean year) 58.9 58.2 60.0 Student’s t test, t=1.0, p>0.05 

Gender (male/female) 82.0%/18.0% 82.5%/17.5% 81.3%/18.7% Chi-Square test, x2=0.3, p>0.05 

History of volvulus 225/892 (25.2%) 146/572 (25.5%) 79/320 (24.7%) Chi-Square test , x2=0.1, 
p>0.05 

Associated disease 235/892 (26.3%) 152/572 (26.6%) 83/320 (25.9%) Chi-Square test, x2=0.1, p>0.05 

Symptom period (mean 
hour) 

38.1 42.9 29.4 Student’s t test, t=7.2, p<0.001 

Shock 111/892 (12.4%) 85/572 (14.9%) 26/320 (8.1%) Chi-Square test, x2=8.3, 
p<0.005 

Abdominal pain-
tenderness 

882/892 (98.9%) 565/572 (98.8%) 317/320 (99.1%) Fisher's exact test, p>0.05 

Distention 860/892 (96.4%) 554/572 (96.9%) 306/320 (95.6%) Chi-Square test, x2=0.9, p>0.05 

Obstipation 821/892 (92.0%) 531/572 (92.8%) 290/320 (90.6%) Chi-Square test, x2=1.5, p>0.05 

Non-operative detorsion 718/993 (72.3%) 462/673 (68.6%) 256/320 (80.0%) Chi-Square test, x2=13.4, 
p<0.001 

Barium enema 13/718 (1.8%) 13/462 (2.8%) 0/256 (0.0%) Fisher's exact test, p<0.01 

Rigid endoscopy 351/718 (48.9%) 326/462 (70.6%) 25/256 (9.8%) Chi-Square test, x2=240.9, 
p<0.001 

Flexible endoscopy 354/718 (49.3%) 123/462 (26.6%) 231/256 (90.2%) Chi-Square test, x2=263.7, 
p<0.001 

Success of non-operative 
detorsion 

555/675 (82.2%) 352/439 (80.2%) 203/236 (86.0%) Chi-Square test, x2=12.4, 
p<0.001 

Morbidity of non-
operative detorsion 

17/718 (2.4%) 13/462 (2.8%) 4/256 (1.6%) 
Chi-Square test, x2=1.1, p>0.05 

Mortality of non-
operative detorsion 

5/718 (0.7%) 4/462 (0.9%) 1/256 (0.4%) Fisher's exact test, p>0.05 

Early recurrence of non-
operative detorsion 

27/555 (4.9%) 14/352 (4.0%) 13/203 (6.4%) 
Chi-Square test, x2=1.7, p>0.05 

Hospitalization period of 
non-operative detorsion 
(mean hour) 

35.2 40.5 25.2 Student’s t test, t=16.0, p<0.001 

Diagnostic accuracy 816/993 (82.2%) 525/673 (78.0%) 291/320 (90.9%) Chi-Square test, x2=24.2, 
p<0.001 

Surgery 465/993 (46.8%) 325/673 (48.3%) 140/320 (43.8%) Chi-Square test, x2=1.5, p>0.05 

Direction of volvulus 
(counter clock wise) 

189/370 (51.1%) 118/230 (51.3%) 71/140 (50.7%) 
Chi-Square test, x2=0.0, p>0.05 

Over rotation (>360o) 81/370 (21.9%) 51/230 (22.2%) 30/140 (21.4%) Chi-Square test, x2=0.0, p>0.05 

Bowel gangrene 282/465 (60.6%) 207/325 (63.7%) 75/140 (53.6%) Chi-Square test, x2=4.2, p<0.05 

Nonresectional surgery 104/465 (22.4%) 91/325 (28.0%) 13/140 (9.3%) Chi-Square test, x2=19.9, 
p<0.001 

Exteriorization 4/465 (0.9%) 4/325 (1.2%) 0/140 (0.0%) Fisher's exact test, p>0.05 

Resection and stoma 193/465 (41.5%) 130/325 (40.0%) 63/140 (45.0%) Chi-Square test, x2=1.0, p>0.05 

Resection and primary 
anastomosis 

163/465 (35.1%) 99/325 (30.5%) 64/140 (45.7%) Chi-Square test, x2=9.9, 
p<0.005 

Morbidity of surgery 160/465 (34.4%) 122/325 (37.5%) 38/140 (27.1%) Chi-Square test, x2=4.7, p<0.05 

Mortality of surgery 75/465 (16.1%) 60/325 (18.5%) 15/140 (10.7%) Chi-Square test, x2=4.3, p<0.05 

Early recurrence of 
surgery 

3/465 (0.6%) 2/325 (0.6%) 1/140 (0.7%) Fisher's exact test, p>0.05 

Hospitalization period of 
surgery (mean day) 

12.7 14.8 8.1 Student’s t test, t=12.1, p<0.001 

Late recurrence of 
surgery 

9/179 (5.0%) 7/101 (6.9%) 2/78 (2.6%) Fisher's exact test, p>0.05 
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DISCUSSION 
 

 

Although SV has been known as a rare form of intestinal 

obstruction since its description by von Rokitansky in 

1836 (1, 4), it is important today due to its grave progno-

sis (3, 5). 

 

The incidence of SV differs across regions of the world, 

and is endemic in certain regions including certain Afri-

can, Asian, Middle Eastern, Eastern and Northern 

European, and South American countries as well as 

Turkey (1, 2, 4, 6-8). The presence of a redundant sig-

moid colon with a narrow mesentery (dolichosigmoid) is 

the most important factor in the development of SV, and 

some factors including advanced age, male gender, high 

altitude, high fiber-vegetable diet, and constipation hab-

its, some of which are present in Turkey, are known risk 

factors for the anatomic prerequisite described above 

and SV (1, 2, 9-11). According to our data, based on our 

hospital statistics and community-based parameters, the 

SV incidence in Eastern Anatolia is 4.8 per 100,000 

persons per year, which is very high when compared 

with that of the United States, which is 1.67 per 100,000 

persons per year (4). Similarly, our SV incidence, which 

is 19.9 cases per year per hospital, is also very high 

when compared to that of Europe, which is below 4 pa-

tients per year per hospital (1). However, our results 

clearly indicated a decreasing incidence, from previously 

9.6 per 100,000 persons per year, similar to that of cer-

tain endemic areas such as the Middle East and Africa 

(1, 7, 12) but different from the United States (8), to just 

2.3 per 100,000 persons per year. This may be ascribed 

to westernization of dietary habits (1). Another probable 

cause of this decrease in Turkey may be the improve-

ment of living conditions; in some rural areas the use of 

outdoor toilets was more common in the past compared 

with the situation now and this could have led to delays 

in defecation habits resulting in constipation. A positive 

correlation has been observed between advanced age 

with sigmoid dolichocolon: SV was seen more com-

monly in the 4th to 8th decades of life (1,2,9,10,13). Simi-

larly, dolichosigmoid, as well as SV were more common 

in males, in a ratio of 2:1 to 10:1 (1, 2, 9, 10, 14). In the 

present series, we found similar results, and the SV dis-

tribution by age and gender did not show any change 

during the study period. On the other hand, the recur-

rence rate of SV ranged between 13%-85%, as we ob-

served in our study population (1,2,4,5). Additionally, 

similar to our results, comorbidities often occur together 

with SV, at a reported rate ranging between 25%-63% 

(1, 2,5,7,8,13). In our series, the history of volvulus and 

associated diseases were seen at similar rates during the 

first and second 25-year study periods. 

 

Although the clinical features of SV depend on the de-

gree and the rate of development of the colonic torsion, 

patients usually present with a mean delay of 1-4 days, 

and due to this latency, 7.2%-12.5% of the patients are in 

a state of shock (1,2,5,6,13), as was also observed in our 

study population. The shortened presentation time for 

patients to seek medical care for their condition in this 

study, as well as the decrease in the shock rate in our 

series, may be due to improvement in socioeconomic 

conditions. In the past, transport facilities and health 

services were inadequate in some rural areas. In addi-

tion, the triad of abdominal pain, distention, and consti-

pation as classical manifestations of SV has been seen in 

33%-88% of patients, similar to our study population (1, 

2,4,7,8,13). In our series, the clinical presentation of the 

disease did not change during the observed period. 

 

Non-surgical detorsion is advocated as the initial treat-

ment to follow an early and effective resuscitation in 

uncomplicated SV patients (1,3,8,15-24). Although re-

duction of SV by barium or saline enema was used in 

the past, it is no longer generally recommended because 

of the risk of missing the possibility of bowel gangrene, 

perforation, and peritonitis (3,15,17,18,22). Instead, en-

doscopic reduction has become the preferred approach, 

with a 48.1%-100% success rate, 0%-26.4% morbidity 

rate, and 0%-19.0% mortality rate (1, 3, 8, 15-24), as we 

found in our study. In addition, the use of flexible in-

stead of rigid endoscopes may increase the success rate 

and decrease the morbidity and mortality rates. Overall, 

flexible endoscopes are better tolerated by patients, and 

endoscopists find them easier to use (1,3, 17,24). In our 

series, non-operative procedures were used mostly in the 

latter 25-year period, probably due to the decrease in the 

shock and bowel gangrene rates, which can be explained 

by the shortening of the period in which patients present 

for medical assistance (25). While barium enema to-

gether with rigid endoscopy was used from 1966 to 

1968, the practice of using barium enema was halted in 

1968 due to its high morbidity and mortality rates. Also 

since 1988 there was an option to use flexible endo-

scopy which replaced rigid endoscopy in 2003. After 

starting to use flexible endoscopy and ceasing to per-

form barium enemas, there was an increased success 

rate of non-operative procedures and the hospitalization 

period was also reduced in the second 25-year period. 

However the morbidity, mortality, and early recurrence 

rates did not demonstrate any difference in our series. 

 

Accurate diagnosis of SV is not possible in 10-15% 

of patients even with thorough clinical and X-ray 

imaging and requires the use of CT and/or MRI. The 

presence of a whirl sign, defined as twisted bowel loops 

encircling mesenteric vessels in addition to distended 

sigmoid loops and intestinal air-fluid levels as on 

abdominal CT and/or MRI, is highly diagnostic for 

SV and may improve pre-operative diagnostic confi-
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 dence (1,2,26-28). Our diagnostic accuracy rate in-

creased in the latter 25-year period, probably due to CT 

and/or MRI coming into play. 

 

In patients with SV, surgical treatment is an important 

choice. If bowel gangrene, perforation, or peritonitis are 

present and if non-surgical detorsion is unsuccessful, 

emergency surgery is needed, which includes different 

non-resectional or resectional techniques (1,3,17-24,29-

32). Hence, in our series, the rate of the need for surgi-

cal treatment did not change in the latter 25-year period. 

As an operative finding, volvulus is generally seen in a 

counter-clockwise direction and is not thought to be 

involved with clinical presentation and prognosis (17). 

Similarly, over rotation, which is defined as the presence 

of a rotation greater than 360o, generally occurs in about 

25% of patients, causing a fulminant clinical presenta-

tion owing to ischemic pain and negatively affects the 

prognosis (1, 17). In addition, bowel gangrene, which is 

associated with comorbidity, shock, symptom duration, 

and over rotation, is generally seen in 6.1%-30.2% of 

SV cases and worsens the prognosis (1,3,17,25). In our 

series, the operative findings mentioned above were 

similar to those reported in the literature, and while nei-

ther volvulus direction nor over rotation findings dif-

fered over the study period, the bowel gangrene rate was 

lower in the second half period, which can be explained 

by the reduction in the time that patients would present 

to a health facility seeking assistance for their medical 

condition. In the second 25-year-period, non-resectional 

methods were used less often, probably due to the re-

currence risk associated with operative detorsion and 

sigmoidopexy procedures (1,3,17), which were used in 

the first period. A possible reason for performing the 

resection in the same session is to reduce the need for 

elective sigmoid resection, which has become popular 

recently (1,3,4,17,33,34). Although stoma is a lifesaving 

procedure in complicated patients (1,3,4,17), primary 

anastomosis has generally been the preferred treatment 

after resection in selected patients, particularly in recent 

years (1,3,5,17-22,29-32). In our series, similar to the 

literature findings, resection with primary anastomosis 

often replaced resection with stoma in the latter 25 

years, while exteriorization was discontinued due to its 

associated high mortality rate. 

 

SV has a grave prognosis, and a mean of 11.1%-34.8% 

morbidity, 5.3%-16.7% mortality, and 6.4%-55.5% 

recurrence rates (1-8,17,18-24,29-33), similar to our 

results. Although we found decreases in the morbidity 

and mortality rates, as well as in the duration of the hos-

pitalization period, which may be explained by the de-

velopment of peri operative health services and opera-

tive techniques, similar to published results (1,3,5,8,17, 

29), we found no changes in the early and late recur-

rence rates. 

 

In the present study, in which we compared certain pa-

rameters of SV by evaluating the results over 50 years 

from past to present, we found a decrease in the inci-

dence, symptom duration, shock rate, barium enema 

and rigid endoscopy usage, hospitalization period of the 

non-operative detorsion, bowel gangrene rate, non-

resectional surgery usage, morbidity and mortality rates, 

and hospitalization period following surgery. In con-

trast, we demonstrated an increase in the non-operative 

detorsion and flexible endoscopy usage, success of the 

non-operative detorsion, diagnostic accuracy rate, and 

resection with primary anastomosis usage. Finally, the 

age, gender, previous recurrence and comorbidity rates, 

clinical presentation, morbidity, mortality and early 

recurrence rates following non-operative detorsion, 

need for surgery, operative findings including the rota-

tion direction and degree, and recurrence of surgery did 

not change during the study period. 
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