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Abstract A twisted loop of the bowel and its mesentery on a
fixed point is known as volvulus and it may arise more
frequently in the sigmoid colon and cecum. Cecal volvulus
as an uncommon cause of acute intestinal obstruction is axial
twist of the cecum, ascending colon and terminal ileum
around their mesenteric pedicles. Although there are many
different etiologic and predisposing factors for cecal volvulus,
exact etiology is most likely multifactorial in presence of
mobile cecum. Its clinical presentation is highly variable,
ranging from intermittent episodes of abdominal pain to ab-
dominal catastrophe depending on pattern, severity and dura-
tion of cecal volvulus causing intestinal obstruction. Due to its
rarity and nonspecific presentation, preoperative diagnosis is
rarely achieved in most cases. Abdominal radiographs as an
initial diagnostic test are usually abnormal and can detect
cecal volvulus in half of cases. Nowadays, computerized
tomography is used for more accurate diagnosis and differen-
tiation from other acute emergent conditions. Resection with
right hemicolectomy and primary ileocolic anastomosis has
been recommended for surgical treatment of cecal volvulus.
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Introduction

A twisted loop of the bowel and its mesentery on a fixed
point at the base is known as volvulus, and it may arise in

the sigmoid colon, cecum, splenic flexure, and transverse
colon, in descending order of frequency [1, 2]. Therefore,
cecal volvulus (CV) as an uncommon cause of acute intes-
tinal obstruction is the axial twist of the cecum, ascending
colon, and terminal ileum around their mesenteric pedicles
[3].

According to the several studies, CV accounts for 10–60
% of all colonic volvulus [1, 2, 4–6] and can be divided into
two major subgroups: the first is loop axial ileocolic volvu-
lus, which accounts for 90% of cases, and the second is
cecal bascule, which accounts for the remaining cases [1, 7].
The classic ileocolic volvulus is a clockwise or counter-
clockwise rotation of the cecum with distal ileum in an
oblique pattern. However, the counterclock-type is more
commonly seen. In cecal bascule, there is an upward folding
of the cecum, either anteriorly or posteriorly [8].

Pathogenesis

Etiology and predisposing factors for CV include chronic
constipation, abdominal masses, late-term pregnancy, previ-
ous abdominal surgery, prolonged immobility, high-fiber
intake, paralytic ileus, and colonoscopy [4, 7, 9–12].
According to the clinical series published before, previous
abdominal surgery was identified as an important contribut-
ing factor for formation of CV, based on the fact that 23–53
% of the patients presenting with CV have had a history of
prior abdominal surgery [4, 9]. However, this finding has
not been observed as an important cause for development of
CV in other studies [7, 10, 11].

During embryologic development of the colon, fixation
to posterior parietal peritoneum occurs following normal
anatomical rotation of 270°, but development of deficient
fixation with normal rotation or elongation of the colon
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caused by over-rotation causes mobile cecum [8]. It is
commonly believed that a mobile cecum with lack of fixa-
tion of the right colon, cecum, terminal ileum, and mesen-
tery to the posterior parietal peritoneum is primarily required
for CV to occur [1, 2, 8, 13]. Despite this possible anatomic
predisposition in certain individuals, the exact etiology is
most likely multifactorial [1].

Incidence of CV varies according to the presence of
mobile cecum, which was found to be present in almost
25% of the general population based on cadaveric exami-
nations and the other predisposing factors [14, 15]. Because
of the issues mentioned above, exact incidence varies wide-
ly from 2.8 to 7.1 per million people per year in different
regions [7, 9].

Patients’ age at presentation is affected by several geo-
graphical and dietary influences and their effects on intesti-
nal motility. The average age in developed countries was
around 50–65 years, whereas CV has been reported in
younger age groups in Far East countries. Female or male
predominance was also reported in several reports [3, 6,
9–11, 13, 16, 17]. Small number of the CV cases reported
from different geographical regions may cause this contra-
diction with regard to gender predominance.

Diagnosis

Clinical presentation is highly variable, ranging from inter-
mittent episodes of abdominal pain to abdominal catastro-
phe, depending on the pattern, severity, and duration of
intestinal obstruction [1, 4, 9]. Abdominal pain associated
with nausea, vomiting, and abdominal distension was
reported as the most common symptom in CV patients [7,
10–12]. Patients with acute CV and obstruction present a
clinical picture similar to small bowel obstruction. In most
cases, physical examination may not be helpful for differ-
entiation of the cause for obstruction. Intestinal strangula-
tion and perforation may be seen in untreated acute CV
cases in which severe abdominal pain and findings of peri-
toneal irritation are present. Fulminant CV with strangula-
tion and possible perforation is responsible for a toxic
situation with hemodynamic instability and development
of severe complications [4, 18].

Laboratory investigations especially with white blood
cell count and serum C-reactive protein may be helpful only
in acute fulminant cases. It should also be kept in mind that
elevations with regard to these parameters are not specific
for CV. Electrolyte abnormalities, if present, may reflect a
late stage [1, 4].

Preoperative diagnosis of CV is rarely achieved in most
cases because of its rarity and nonspecific presentation
which can be seen in many serious concurrent medical ill-
nesses, even in hospitalized patients [4, 8]. It is believed that

abdominal radiographs that should be obtained as the initial
diagnostic test in cases of obstruction often can be abnormal
and can detect CV in 44.4–56% of the cases [3, 7, 10–12,
19, 20]. The point of the coffee bean deformity in CV is
directed toward the left upper quadrant. A dilated ectopic
cecum, a single air-fluid level in the right lower quadrant,
small bowel dilatation laterally localized to the dilated ce-
cum, and absence of gas in the distal colon are reported as
the most commonly seen abnormalities in CV [1, 4]. Be-
cause of the non-specific nature of these radiological find-
ings, diagnosis of CV only with radiographs may not be
possible in each case, but they may play a critical role in the
early evaluation of patients suspected of having volvulus.

Traditionally, barium enema was accepted as the princi-
pal imaging technique for CV, with the findings of the beak
sign, a smooth tapering cut-off at the efferent limb of the
obstruction, and visualization of the distal colonic segments
[19]. Spontaneous reduction of CV during barium enema
was another advantage. But longer time requirement for this
technique, possibility of barium extravasation into the ab-
domen, and potential risk of obscuring visualization during
subsequent computerized tomography (CT) may prevent its
use in most CV cases with advanced obstruction, suspected
perforation, and gangrenous bowel [4]. This technique can
be used only in CV cases in the absence of clinical perito-
nitis and severe constitutional symptoms.

CT is usually used for more accurate diagnosis of CVand
differentiation from the other acute emergent conditions in
recent years [1, 4, 13, 19–24]. There were many specific
radiological signs and findings which have had different
sensitivity and specificity for CV such as the whirl sign
which was defined as twisted loops of collapsed cecum
encircling mesenteric vessels, involvement of the ileum in
torsion as the ileocecal twist, the coffee bean sign represent-
ing an axial view of a dilated cecum filled with air and fluid
as in radiographs, the split wall sign representing the split
wall appearance of a twisted loop caused by invagination of
surrounding pericolic fat, and the X-marks-the-spot sign
representing a complete winding of the twisted bowel loop
limbs onto each other [20, 22, 24]. The whirl, ileocecal
twist, X-marks-the-spot, and split wall signs were shown
to be highly specific for CV [22]. However, a collapsed or
decompressed sigmoid colon in the presence of the dilated
cecum, filled with air and fluid (the coffee-bean sign), and
suggestive findings of closed-loop obstruction detected on
CT topograms usually lead to a rapid diagnosis and timely
treatment. Location of the whirl sign either in the midline/
left which is usually seen in CVor in the right of midline is
highly accurate finding in discriminating from sigmoid vol-
vulus [24]. These all advantages bring on the consideration
of CT as the primary imaging modality.

Colonoscopy as a diagnostic and therapeutic modality
can be used in selected cases [1, 3]. Colonoscopic reduction
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for CV is less invasive than surgery, so when the patient’s
general condition is stable and surgery is not considered as
emergent, it may be suggested to perform colonoscopy to
reduce CV [7]. But it should be remembered that the success
and the recurrence rates after colonoscopic decompression
are higher in CV than the rates in sigmoid volvulus [4, 9].

Treatment

Immediate surgical reduction of the twisted segment is the
most effective treatment to prevent progression to necrosis,
which increases the morbidity and mortality rates about
several folds [7]. Resection is mandatory for gangrene and
perforation, which were seen in almost half and about one-
quarter of CV patients, respectively [3, 5–7, 10, 11]. Surgi-
cal removal of the twisted bowel should also be strongly
considered when encountering a grossly distended and thin-
walled cecum [8]. Following resection, reconstruction as
primary anastomosis or ileostomy with a mucous fistula
should be chosen based on the patient’s condition and the
condition of the bowel at the time of surgery [3, 5, 6, 11].
The main advantage of the resection, which can be per-
formed either by open or laparoscopic approaches, is the
elimination of recurrences with low morbidity and mortality
[1, 9]. In addition to resection, cecopexy by approximating
the tinea of the remainder of the right colon to the peritone-
um of the right paracolic gutter with permanent sutures was
also recommended to prevent recurrences [3]. If the detorsed
cecum is viable and there is no suspicion about its viability,
there are several different procedures including operative
detorsion via cecopexy and cecostomy [6, 10–12]. Opera-
tive detorsion without cecostomy or cecopexy should not be
used anymore because of high risk of recurrence [1]. Al-
though there were several reports in which cecopexy accept-
ed as an efficient treatment for CV, it was thought that
fixation of the cecum without resection that was adequate
for preventing future volvulus could be difficult to obtain.
So, cecopexy alone is usually not recommended due to the
high recurrence for the treatment of CV [1, 6, 7, 11, 25].
Cecostomy has been associated with low recurrence rates,
but higher rates of morbidity and mortality compared to
cecopexy [1]. Many authors advocate the use of cecostomy
only in the unstable or high-risk patients with viable bowel
due to its association with the life-threatening complications
such as cecal necrosis, intraperitoneal leakage, and fistula
[4, 11]. Resection with primary anastomosis has been the
preferred surgical technique for the past several decades in
comparison to previous studies in which cecostomy or
cecopexy was frequently applied for CV patients [3, 5, 6,
11, 12]. In summary, right hemicolectomy and primary
ileocolic anastomosis have been recommended for the man-
agement of CV [3, 9, 11, 12].

In some studies, high mortality after resection for CV has
been reported [7, 10, 26, 27]. Morbidity after surgical treat-
ment of CV could be seen in up to 60% of the patients
including cardiac and pulmonary complications. Surgical
complications such as prolonged recovery of intestinal mo-
tility, wound infection, and anastomotic leakage were seen
in descending order of frequency [3, 5–7, 10–12]. Physical
status and associated serious medical illnesses of the older
patients with CV such as prior abdominal surgery and
prolonged immobility may be important factors for such a
high rate of morbidity. However, mortality after such oper-
ations has been decreased and outcomes have markedly
been improved with the advances in surgical techniques
and perioperative measures for the past several years [1].

Conclusion

The occurrence of CV is a multifactorial process in the pres-
ence of abnormally mobile cecum. Prompt recognition and
urgent treatment may avoid gangrenous changes of the bowel,
which was believed to be an important cause for high mor-
bidity and mortality. Although abdominal radiographs may
play a role in early diagnosis, CT of the abdomen should be
considered as the primary imaging modality. Resection and
primary anastomosis should be the choice of the operation
depending on the general condition of the patient.
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