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Abstract 

Background: Cecal volvulus, which is a torsion involving the cecum, terminal ileum, and ascending colon around 
its own mesentery, results in a closed-loop obstruction. It is a rare reported cause of adult intestinal obstruction. 
This study aimed to review the clinical presentation, management, and outcomes at a rural, resource-limited referral 
center.

Methods: We performed a retrospective review of all patients with a diagnosis of cecal volvulus between January 
1st, 2009 and December 31st, 2019 at Tenwek Hospital in Bomet, Kenya. The outcome of survival was compared by 
the time to presentation. Mortality was also compared with prior reports of intestinal obstruction at our institution.

Results: Thirteen patients were identified with a mean age of 52 years and a mean symptom duration of 5 days. 
All patients presented with abdominal pain and distension. Seven patients (54%) presented with perforation, gan-
grene, or gross peritoneal contamination. Identified risk factors were Ladds bands with malrotation, adhesions, and 
a sigmoid tumor. Procedures included primary resection and anastomosis (7), damage control (3) with anastomosis 
on second-look in 2 of these, simple surgical detorsion (1), and surgical detorsion and cecopexy (2). There were four 
mortalities (31%), of which all had delayed presentation with perforation and fecal contamination. Delays to presenta-
tion were associated with mortality (p = 0.03). Cecal volvulus resulted in increased perioperative mortality compared 
to all intestinal obstructions presenting to the institution (p < 0.0001).

Conclusions: Cecal volvulus carries a high risk of mortality. A high index of suspicion and early consideration in the 
differential diagnosis of intestinal obstruction should be considered to reduce the mortality associated with the delay 
in preoperative diagnosis.
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Introduction
Cecal volvulus refers to torsion involving the cecum, ter-
minal ileum, and ascending colon around its own mes-
entery resulting in a closed-loop obstruction [1]. Cecal 
volvulus is the second most common form of colonic 
volvulus after sigmoid volvulus and represents approxi-
mately 1–1.5% of all adult intestinal obstruction [1]. 

Various reports have described cecal volvulus within the 
literature, typically with individual or few patients.

There is a paucity of data  from the African continent of 
this condition, limited predominately to case reports [2, 
3]. Despite reports of the relatively higher prevalence of 
sigmoid volvulus in East Africa [4, 5], there is limited data 
concerning cecal volvulus. A recent report described the 
experience with intestinal volvulus in Malawi. The inves-
tigators described 8 cases (1.6% of all patients with intes-
tinal volvulus) of cecal volvulus but did not examine the 
impact of cecal volvulus on mortality [6]. We hypothe-
sized that cecal volvulus carries a higher risk of mortality 
in rural Africa than other forms of intestinal volvulus or 
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obstruction. This study aimed to review clinical presen-
tation, management, and outcome of patients with cecal 
volvulus at a referral hospital in rural Kenya.

Methods
We conducted a retrospective review of all adult patients’ 
paper and electronic records and included all with a 
diagnosis of cecal volvulus between January 1st, 2009 
and December 31st, 2019 at Tenwek Hospital, a teach-
ing and referral mission hospital in rural southwestern 
Kenya. Pediatric patients were excluded from review. 
An electronic medical record system was instituted mid-
year, 2012. Demographic data, presenting symptoms and 
clinical features, operative findings including whether 
perforation was present as documented by the operat-
ing surgeon, procedures, and patient outcomes were 
reviewed.

Data were extracted from the medical record and 
stored in Microsoft Excel and analyzed in Stata version 
16. Students t-test of the normally distributed data was 
performed to compare the duration of illness, in days, 
prior to presentation for the dichotomous patient out-
comes of alive compared to dead at the time of hospital 
discharge. Comparison of perioperative mortality rates 
was conducted, using Fisher’s exact test, with other types 
of intestinal obstruction previously reported at our insti-
tution between November 2009 and October 2013 as 
described [7, 8].

Strengthening the reporting of observational studies in 
epidemiology guidelines were followed for the methods 
of this observational study. Informed consent was waived 
and ethics approval for this retrospective review was 
obtained from the Tenwek Hospital Institutional Ethics 
Review Committee.

Results
Thirteen patients were identified with a diagnosis 
of cecal volvulus during the 11-year review period. 
Age at the time of diagnosis was a mean of 51 years 
(SD 23 years) and a median of 50 with a range of 25 
to 84 years. Demographics are listed in Table  1. Eight 

(62%) were females, all younger than 65 years. Except 
for one (28 years), four men were over the age of 
65 years.

All patients presented with abdominal pain and dis-
tension, with peritonitis reported in 5 (38%) cases 
(Table 2).

The mean and median symptom duration was 5 days 
(Table 3). The only imaging modality used in our series 
was plain abdominal radiography with examples in 
Figs. 1 and 2. Leukocytosis and hypotension were pre-
sent in most, but not all of the patients with perfora-
tion, gangrene or gross peritoneal contamination. All 
patients received perioperative antibiotic prophylaxis. 
All six patients with viable cecum did not have leuko-
cytosis or hypotension at presentation. Perforation 
occurred in 6 patients, 4 of those died (67%). Among 
patients who died, they presented with greater delays 
(average 6.5 days, standard deviation 1.7) than those 
who were alive at follow-up (average 3.8 days, standard 
deviation 1.8) (p = 0.03). One patient developed fascial 
dehiscence with subsequent bowel evisceration. The 
mean hospital duration was 6 days.

Contributing risk factors were established intra-
operatively in four cases: Ladds bands with malrota-
tion (n = 1), adhesions (n = 2), and a sigmoid tumor 
(n = 1). Procedures performed included primary resec-
tion and anastomosis in 7 (54%), damage control sur-
gery with resection and anastomosis on second look in 
2 (15%), damage control surgery only in 1 (8%), simple 
surgical detorsion in 1 (8%), and surgical detorsion and 
cecopexy in 2 (15%).

Perioperative mortality was increased among patients 
with cecal volvulus (31%) when compared to a prior 
report of all intestinal obstructions requiring operative 
intervention at our hospital (5%) (p < 0.0001) [7].

Table 1 Demographics

Age (years) Male (n = 5) Female (n = 8) Total (n = 13)

25–35 1 (20%) 4 (50%) 5 (38%)

36–45 0 1 (13%) 1 (8%)

46–55 0 2 (25%) 2 (15%)

56–65 0 1 (13%) 1 (8%)

66–75 1 (20%) 0 1 (8%)

 > 76 3 (60%) 0 3 (23%)

Table 2 Symptoms and signs consistent with acute cecal 
volvulus

Symptom/Sign Acute cecal 
volvulus 
(n = 13)

Abdominal distension 13 (100%)

Abdominal pain 13 (100%)

Constipation 12 (92%)

Vomiting 11 (85%)

Abdominal tenderness 11 (85%)

Nausea 8 (62%)

Peritonitis 5 (38%)

Empty rectum on digital rectal exam 3 (23%)

Bloody mucoid discharge 1 (8%)
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Table 3 Summary of all patients’ characteristics

Age Sex Time to 
presentation 
(days)

Hypotension Leukocytosis Hospital 
stay 
(days)

Cecal status Outcome 
(alive/
dead)

Operation

65 F 3 No No 6 Viable Alive Right hemicolectomy

27 F 2 No No 5 Viable Alive Detorsion and cecopexy

25 F 5 Yes Yes 6 Gangrene Alive Right hemicolectomy

50 F 7 No No 7 Perforated Alive Right hemicolectomy

70 M 7 Yes Yes 5 Perforated Dead Right hemicolectomy; 2nd look anastomosis

79 M 5 No No 6 Viable Alive Right hemicolectomy

31 F 1 Yes No 7 Perforated Alive Right hemicolectomy

53 F 5 No No 7 Viable Alive Right hemicolectomy

83 M 8 No Yes 6 Perforated Dead Right hemicolectomy

45 F 4 Yes Yes 11 Perforated Dead Right hemicolectomy; 2nd look anastomosis

84 M 7 No No 1 Perforated Dead Damage control surgery

28 M 3 No No 3 Viable Alive Simple detorsion

29 F 3 No No 5 Viable Alive Detorsion and cecopexy

Fig. 1 Erect abdominal radiograph showing dilated small bowel air-fluid levels with distended colon in right-upper quadrant

Fig. 2 Plain erect abdominal radiograph showing distension of colon in the right lower quadrant-pelvis region
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Discussion
Numerous patients with cecal volvulus presented to Ten-
wek Hospital during the study period. Delays in diagnosis 
and advanced disease resulting in necrosis and perfora-
tion were frequent. This series describes a high mortal-
ity rate (31%), especially among patients with delayed 
presentation to the hospital. Prior reports have described 
higher mortality rates when gangrene is present [9, 10]. 
The emergent nature of the operations in this series likely 
increases the mortality when compared to other reports 
[11, 12] as all patients who experienced mortality were 
perforated at the time of operation. Compared to other 
causes of intestinal obstruction and volvulus at our insti-
tution, cecal volvulus carries a higher risk of mortality. To 
improve patient outcomes, careful attention must be paid 
to  the prompt recognition of cecal volvulus to decrease 
the delays to presentation.

Patients with cecal volvulus may present with highly 
variable clinical signs and symptoms, thus posing a diag-
nostic challenge [13]. Factors that have been implicated 
in the causation of cecal volvulus include prior abdomi-
nal surgeries [14], late-term pregnancy [15], high-fiber 
diet, adynamic ileus, chronic constipation, and distant 
colon obstruction [1]. Intra-operative findings support 
the prerequisite factor of anatomical predisposition 
including a mobile cecum [2], with some authors citing 
cultural and dietary influences on intestinal motility [1, 
16]. Case reports have noted unique circumstances asso-
ciated with cecal volvulus occurring through the foramen 
of Winslow [17], precipitated by acute appendicitis [18], 
following colonoscopy [19], immediately after cardiac 
surgery [20], or the presence of a Meckel’s diverticulum 
[21] or uterine leiomyoma [22]. Depending on the pres-
ence of colon viability and intestinal gangrene, mortal-
ity of various series ranges from 10 to 40% [13, 23, 24], 
which is consistent with our experience.

The majority of our patients were referred from other 
peripheral facilities unable to provide surgery. The clini-
cal and symptom pattern of patients with necrotic cecum 
was similar to patients with viable intestine [25]. Imaging 
techniques commonly employed in the diagnosis of cecal 
volvulus include plain abdominal radiography, barium 
enema, abdominal computed tomography scan and colo-
noscopy; however, only plain abdominal radiography was 
utilized in this study. Their sensitivity increases in the 
presence of typical symptoms and signs [13]. Up to 30% 
of patients do not show radiographic peculiarities, mak-
ing diagnosis difficult with consequent delay [13]. Plain 
abdominal radiography is the most readily available form 
of imaging in many resource-limited settings in patients 
with a clinical presentation of acute intestinal obstruc-
tion. Acute volvulus presents with cecal dilatation, air-
fluid levels, proximal small bowel dilatation, and absence 

of gas in the distal colon or even presence of pneumo-
peritoneum in cases of perforated bowel. Radiography 
lacks specificity, only detects half of cases [24, 26–28], 
and is therefore insufficient to confirm cecal volvulus 
[24]. In contrast to plain abdominal radiography, barium 
enema is diagnostic in more than 90% of cases [1, 26, 28, 
29]. Typical patients present with a ‘beaked’ termina-
tion of the column of contrast with a lack of filling of the 
cecum [1, 23]. However, it should not be used for patients 
who present with signs of ischemia such as hypotension 
and peritonitis suggestive of sepsis secondary to gangre-
nous or perforated bowel. Computed tomography, with 
‘coffee bean’, ‘bird beak, and ‘whirl’ signs, typically reveals 
the presence and location of the volvulus and allows the 
early identification of ischemia and perforation [24, 29, 
30]. Computed tomography became more readily avail-
able at the end of the study period, and could improve 
accurate pre-operative diagnosis.

All identified patients received operative management. 
Primary resection (right hemicolectomy) and anastomo-
sis (end to side ileo-transverse) was preferred in patients 
with viable bowel as it has been associated with low 
recurrence rates [11]. Several options can be available in 
patients with a viable colon such as detorsion or cecopexy 
with tube cecostomy being mostly abandoned due to 
associated complications [1, 10, 11, 16]. Non-operative 
decompression is rarely achievable [10]. Therapeutic 
barium enema has a low success rate [1], and is therefore 
not recommended. Some series report about 30% success 
rate for colonoscopy [1] with the recurrence rate exceed-
ing 50% [30]. Cecopexy is frequently advocated in older 
and debilitated patients when the bowel is viable [11, 31] 
as it has been described to have low mortality, morbidity 
and recurrence rates [10, 27, 28]. The growing use of min-
imally invasive techniques has seen the role of cecopexy, 
colopexy and cecostomy increasing [10, 32], especially in 
elective cases [33]. However, in the presence of gangrene 
or perforation of the cecum, the definitive management 
would be resection and primary end-to-side or side-to-
side ileocolic anastomosis or resection with ileostomy. 
Damage control surgery, which involves resection of gan-
grenous or perforated segment and temporarily leaving 
the bowel in discontinuity, was preferred in hemodynam-
ically unstable patients to allow for resuscitation before 
the second look operation for definitive surgery [11]. Due 
to the venous outflow obstruction of intestinal volvulus, 
this approach allows the bowel to demarcate for defini-
tive resection at the second operation. This approach has 
been facilitated by the growing ability to care for criti-
cally-ill patients and the establishment of critical care 
units in our hospital [34]. However, many patients still 
die of multi-organ failure secondary to refractory septic 
shock. Mortalities occurred after delayed presentation 
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with perforation, likely due to limited available resources 
and inadequate expertise to recognize and initiate 
prompt treatment in the surrounding peripheral hospi-
tals. One patient, in our series, who underwent surgical 
detorsion and cecopexy had an acute on chronic presen-
tation with scarred mesentery. Although we have no evi-
dence of recurrence, follow-up for most patients in the 
study population, whether medical or surgical, is chal-
lenging as patients often do not present to the hospital 
unless there is a problem. We outline our proposed man-
agement strategy in Fig. 3.

A fascinating theory by Bauman et  al. proposed an 
association between long-distance running and cecal 
volvulus [35]. Although we did not review this in our 
patients’ history, the surrounding area of rural Kenya in 
which Tenwek Hospital is located is renowned for pro-
ducing marathon champions; thus, raising an interesting 
avenue for future investigation. Cecal volvulus is a rare 

diagnosis worldwide with numerous case reports and 
case series. It seems to be more common in our setting 
than in other reported populations though this cannot be 
determined by our retrospective experience.

Our study is limited by the relatively small sample size; 
however, given the infrequent diagnosis of cecal volvu-
lus, most reports have even fewer patients available for 
review. This limited number of outcomes precludes fur-
ther statistical analysis to control for potential confound-
ing factors. Although we were unable to collect the time 
from presentation to operation due to the retrospective 
nature of the review, we believe that the delays in units 
of days prior to presentation far outweigh the minutes to 
possibly hours upon arrival to the hospital. It is possible 
that cases that did not undergo laparotomy to establish 
the diagnosis were missed by clinicians. Future stud-
ies should investigate the diagnosis of cecal volvulus 
throughout multiple centers in the region.

Fig. 3 Management protocol for suspected cecal volvulus
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In conclusion, the etiology of cecal volvulus is multi-
factorial, with an underlying anatomic predisposition. 
In a region known to have a high incidence of sigmoid 
volvulus, there may also be higher rates of cecal volvu-
lus. Prompt diagnosis, with awareness of the potential of 
cecal volvulus, is required to avoid life-threatening com-
plication of bowel ischaemia, necrosis, and perforation. 
Surgery is both diagnostic and therapeutic in the absence 
of a conclusive preoperative diagnosis and access to sur-
gical care is paramount. Resection and anastomosis is the 
preferred method of definitive treatment depending on 
the general condition of the patient. This series reports 
a very high mortality rate associated with the condition. 
With improving healthcare facilities and capabilities, 
prompt recognition and treatment will hopefully improve 
outcomes.
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