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Isolated cecal necrosis: our surgical experience and a review
of the literature
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Objective: Isolated cecal necrosis is a rare cause of ischemic colitis. Ischemic colitis is further divided into two
groups: occlusive mesenteric ischemia and non-occlusive mesenteric ischemia. The aim of this study was to investi-
gate the cause of isolated cecal necrosis.

Material and Methods: We operated on 3 male and 3 female patients with a mean age of 60.3+18.7 (38-85) years
with a preliminary diagnosis of acute appendicitis between 2007 and 2012. Four of these patients were on hemo-
dialysis, 1 patient had an aortofemoral bypass, and 1 patient had coronary artery disease with atrial fibrillation.
Results: The diagnosis was made intraoperatively in all cases. Five patients died postoperatively. One patient sur-
vived.

Conclusion: In the case of right lower quadrant pain, the possibility of isolated cecal necrosis should be kept in
mind, especially in patients on hemodialysis, elderly patients with diabetes, and heart disease; surgical strategies
should be planned accordingly, and it should be understood that a high mortality rate will be inevitable.
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INTRODUCTION

Isolated cecal necrosis is a rare condition that occurs secondary to multiple causes. It develops especially
when the anterior and posterior cecal arteries do not originate from a vascular arcade but from the colic
branch of ileocolic artery. Vaso-occlusive infarcts have been reported to occur after atheroembolic or
thromboembolic occlusions of the cecal arteries in this anatomical variation (1, 2). On the other hand,
non-occlusive cecal infarction has also been reported to be associated with shock, open-heart surgery,
chronic heart disease, certain drugs, and hemodialysis (3-8).

Isolated cecal necrosis generally presents with right lower quadrant abdominal pain, and with these
manifestations, it may mimic acute appendicitis. Due to high rates of morbidity and mortality, it must
be considered in the differential diagnosis of pain in the right lower quadrant of the abdomen. The aim
of this study is to remind that less common causes should be considered in the differential diagnosis of
right lower quadrant pain and to examine 6 cases of isolated cecal necrosis seen at our clinic within a
5-year period in light of the literature.

MATERIAL AND METHODS

Six cases of isolated cecal necrosis presented to the emergency department of Istanbul Training and
Research Hospital General Surgery Clinic between 2007 and 2012 with acute abdominal pain mimick-
ing physical examination findings of acute appendicitis were evaluated. Written informed consent was
obtained from patients who participated in this study. Six patients were analyzed retrospectively. Data
were obtained from hospital records. Data regarding their age, sex, diagnosis on admission, comorbid
diseases, clinical and laboratory findings, and imaging techniques were reviewed according to the surgi-
cal procedures and postoperative follow-up performed (Table 1, 2). The cases consisted of 3 male and 3
female patients with a mean age of 60.3+£18.7 (38-85) years at diagnosis. All patients had a preliminary
diagnosis of acute appendicitis at diagnosis. The medical histories of these 6 patients revealed that 4
were chronic hemodialysis patients, 1 had an aortobifemoral graft due to a history of previous aortic
aneurysm, and 1 patient had coronary artery disease with atrial fibrillation. All patients had a preopera-
tive plain abdominal radiograph; air-fluid level was observed in only 1 patient, and others were normal.
Three patients received an abdominal computed tomography (CT) scan; air-fluid level was present in
only 1 patient, and the other CT results were normal.

RESULTS
In one patient, a diagnosis of cecal necrosis was made by diagnostic laparoscopy. At the laparotomy,
isolated cecal necrosis and a normal appendix were observed (Figure 1a, b). A second examination was



performed in all patients except 1; 1 patient died at postopera-
tive 40. hour due to cardiopulmonary arrest after a sudden hy-
potensive episode. At the first surgery, as the first procedure,
right hemicolectomy + ileotransversostomy was performed

Table 1. Clinical and laboratory findings of the patients
with isolated cecal necrosis

Number of
cases

Findings

Defense in the right lower quadrant of the abdomen 6

Arterial hypotension episodes during hemodialysis 4

Shock (Max. blood pressure <80 mm-Hg) 2

Table 2. Patient characteristics and surgical procedures

Patient 1 2 3
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on 2 patients, right hemicolectomy + end ileostomy + mucous
fistula was performed on 2 patients, cecal resection + end-
to-side ileocolostomy was performed on 1 patient, and cecal
resection + end ileostomy + mucous fistula was performed
on 1 patient. Five of our patients died at various postopera-
tive times due to the aggressive and destructive effects of
the disease; 1 patient was discharged on postoperative day 9,
and there were no complications during the follow-up period.
Histopathological examinations revealed isolated transmural
ischemic necrosis of the cecum and hyperemia in the submu-
cosa and subserosa-evidence of peritonitis serosa. None of the
patients showed mesenteric vascular occlusion.

DISCUSSION

Mesenteric ischemia occurs due to occlusive or non-occlu-
sive factors, and while the occlusive type is associated with
arterial embolism or venous thrombosis, the leading cause
of non-occlusive mesenteric ischemia (NOMI) is mesenteric
vasoconstriction (9, 10). The main setting in ischemic coli-

Gender M F F

1 Right Right Right
Procedure hemicolectomy hemicolectomy
end ileostomy + lleotransversostomy

mucous fistula

hemicolectomy
end ileostomy +
mucous fistula

Cecal resection
end ileostomy
mucous fistula

Right Cecal resection
hemicolectomy end-to-side
lleotransversostomy ileocolostomy

2nd On Day 5,

Procedure necrotizing fasciitis
at incision site,
debridement +
VAC performed

End ileostomy +
mucous fistula

End ileostomy +
mucous fistula

Right
hemicolectomy
+ end ileostomy
+ mucous fistula

Outcome Died on Died on Cardiopulmonary  Died on Died on Discharged
postoperative postoperative arrest on postoperative postoperative full recovery on
day 37 day 23 postoperative day 2 day 43 day 12 postoperative

day 9

HT: hypertension; DM: diabetes mellitus; CRF: chronic renal failure; VAC: vacuum assisted closure

215



216

Cakar et al.
Isolated cecal necrosis

Figure 1. a, b. Isolated cecal necrosis

tis, a well-recognized variant of NOMI, is decreased colonic
blood flow, and it is divided into two types (5). In type 1, the
symptoms of the disease develop spontaneously; the pre-
cipitating factors responsible for the decreased mesenteric
blood flow are not identifiable. In type 2, symptoms occur
secondarily, most often after episodes of hypotension or de-
creased cardiac output or after aortic surgery. Cecal necroses
secondary to hypotension have also been reported in dialysis
or trauma patients (5, 11).

In 25% to 60% of patients with intestinal infarction, NOMI is
the cause (12, 13). With mortality rates of 71% to 100%, NOMI
is also the most lethal form of mesenteric ischemia. These high
mortality rates are attributable to a frequent delay in diagno-
sis (13, 14). Smoking history, diabetes mellitus, advanced age,
hypertension, dyslipidemia, and presence of arterial occlusive
disease are risk factors for NOMI (15, 16).

Our 63-year-old male patient had a history of aortobifemoral
bypass due to an aortic aneurysm 3 years ago. He also had hy-
pertension and atrial fibrillation. Another case was an 85-year-
old female patient. She had heart failure, coronary artery dis-
ease, atrial fibrillation, hypertension, and diabetes mellitus.
Both patients had severe risk factors for NOMI.

Hemodialysis patients are a group of patients predisposed to
developing NOMI (13-16). Although an intact pituitary and
renal system is required for adequate mesenteric vasocon-
strictive response, 9% to 20% of deaths in hemodialysis-de-
pendent patients are attributable to NOMI or bowel infarction
(16, 17). Clark and Gewertz (18) showed that histologic injury
caused by two short 15-minute periods of low-flow reperfu-
sion was more severe than a 30-minute period of reperfusion.
Decreased volume accompanied by increased hematocrit may
contribute to the low-flow state (19). Four of our cases were
patients with CRF. A retrospective review of their medical his-
tories revealed that they had previous episodes of arterial hy-
potension during hemodialysis.

Clinical and laboratory findings of cecal necrosis, such as pain,
fever, and leucocytosis, are usually non-specific, and there-
fore, early diagnosis is very difficult (20, 21). For this reason,

at the early stage, diagnostic laparotomy is preferable in the
majority of patients, and a definitive diagnosis is made intra-
operatively (22). The use of colonoscopy is also controversial in
such patients, but colonoscopy has been reported to increase
transmural pressure, leading to decreased colonic perfusion
and increased risk of perforation (23). Therefore, we did not
perform colonoscopy in any of our patients (24). Appropriate
incision type can be selected on the basis of the results of the
diagnostic laparoscopy. In one of our patients with chronic re-
nal failure, we performed diagnostic laparoscopy and chose a
midline incision. In one patient with ileus, a midline incision
was chosen; in another patient, we started with McBurney’s
incision and converted to a midline incision; and in three
patients, we chose a right paramedian incision. A second ex-
amination was performed in all patients except one. Second
examinations were performed 24-36 hours after the opera-
tion. One patient, in whom a second examination could not
be performed, died at postoperative 40. hour due to cardiac
causes. A third examination was performed in all patients who
underwent a second examination, and for the examination,
only the skin was closed in the first operation.

Resection of a necrotic bowel segment is the main objective
of the surgical treatment. In treatment, partial cecal resection
or right hemicolectomy are the methods chosen according to
the size of necrosis in the cecum and evidence of peritonitis
(21, 22). The surgical procedures performed in our series are
shown in Table 2.

Ischemia on the anastomosis line was observed in the sec-
ond examination of all patients who underwent anastomosis,
whereupon the resection was converted to an end ileostomy
and mucous fistula procedure. The third examination per-
formed in these patients revealed necrosis in the ileostomy
end in one patient, and revision of ileostomy was performed.
Other bowel loops seemed to be natural in the third examina-
tions.

Unfortunately, we lost 5 of 6 patients in our series. The mor-
tality rate was as high as 83%. One of 5 patients died from
cardiac causes in the early period, and the other 4 patients
died in the late period due to multiple organ failure due to



sepsis. According to Boley et al. (25), 50% of patients diag-
nosed within the first 24 hours after the onset of symptoms
survive; however, in cases of diagnosis later than 24 hours,
less than 30% of patients survive. In their series of 5 cases,
Schuler et al. (26) preferred right hemicolectomy in all pa-
tients. They performed anastomosis in 4 patients and osto-
my in 1 patient who developed perforation due to necrosis.
All of the 4 patients who underwent anastomosis survived,
while the patient who underwent ostomy surgery died due
to postoperative sepsis. In this series, the symptoms had
started 24 hours before the operation in 3 patients, 48 hours
before the operation in 1 patient, and 3 days before the op-
eration in 1 patient who died. The histological examination
of the cases revealed transmural ischemic necrosis only in
the patient who died. In all of our cases, the symptoms had
started more than 24 hours before the operation (minimum
48 hours, maximum 7 days). All of our patients had transmu-
ral ischemic necrosis. In their series of 36 cases, Sakai et al.
(27) lost 21 patients and found a mortality rate as high as
58%. The mortality rate was 71% in patients with transmu-
ral necrosis; 88% of the patients who had mucosal necrosis
alone survived. The degree of necrosis determines the most
important role in the prognosis (28).

Based on the literature review, as well as in our series, de-
layed diagnosis appears to be the most important factor af-
fecting mortality. Little is known about postoperative isch-
emic necrosis of the remaining intestinal segments after
surgical treatment of isolated cecal necrosis. If we need to
make a self-criticism through this article, we think that we
should have chosen ostomy rather than anastomosis for sur-
gical treatment of these patients who presented to the clinic
late, who were diagnosed late, and whose general conditions
were impaired.

The limitations of our study were its retrospective nature and
inclusion of uncommon cases due to the small number of cases.

CONCLUSION

We believe that isolated cecal necrosis should be considered
in the clinical presentation of right lower quadrant abdominal
pain in hemodialysis patients, elderly patients, and patients
with comorbid diseases; in case of necrosis, anastomosis
should be avoided after resection, and an ostomy procedure
should be preferred. We also believe that a second examina-
tion would be important for early recognition of new areas of
ischemic necrosis.
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