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REVIEW

Neutropenic Enterocolitis in Adults: Case Series
and Review of the Literature

STEVEN C. CUNNINGHAM, MD, KARIM FAKHRY, BARBARA L. BASS, MD,
and LENA M. NAPOLITANO, MD

Necrotizing enterocolitis in adults is a rare disease and, in the past, has been associated with nearly
uniform mortality. In recent years, necrotizing enterocolitis, now termed neutropenic enterocolitis,
in adults has become more prevalent as a complication of aggressive systemic chemotherapy. In this
report, we discuss two cases of neutropenic enterocolitis secondary to the administration of systemic
chemotherapy in adult cancer patients: one with lung carcinoma, the other with leukemia. Both
patients were successfully treated with early surgical intervention for resection of all necrotizing
enteric lesions, and subsequent aggressive critical care support. Our experience suggests that early
surgical intervention in adult patients with intestinal necrosis due to chemotherapy is essential to
avoid mortality from this condition. Given the widespread, aggressive use of systemic chemotherapy
in the neoadjuvant setting, patients at risk for this potentially lethal complication of neutropenic
enterocolitis are increasingly common.
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Necrotizing enterocolitis (NEC) is common in the pedi-
atric age group, but is rare in adults (1). In 1962, Amromin
and Salomon reported NEC in adults, describing 69 pa-
tients with leukemia or lymphoma with necrotizing en-
teric lesions identified at autopsy over a 5-year period,
1956–1961 (2). Characteristically, these patients devel-
oped the necrotizing enteric lesions during or immediately
after receiving chemotherapy and were apparently having
an excellent therapeutic response. Common clinical fea-
tures included leukopenia (secondary to chemotherapy or
neoplastic marrow infiltration), gastrointestinal mucosal
ulcerations with necrotic foci, and histologic evidence of
mucosal and submucosal intestinal invasion by enteric or-
ganisms. The clinical course was that of hemodynamic
collapse and the findings of intestinal necrosis at autopsy.
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Operation was performed in only 4 of these 69 patients,
and no patient survived after the development of necrotiz-
ing enterocolitis.

Subsequent to this initial report, an additional 69 adult
cases of NEC associated with malignancy and the admin-
istration of systemic chemotherapy were reported (3–10).
The majority of these patients were treated medically,
without surgical intervention, and almost all died.

In this report, we present two cases of adult patients who
developed necrotizing enterocolitis after chemotherapy
and were treated successfully by rapid surgical interven-
tion and subsequent aggressive critical care management.

CASE REPORTS

Case 1. A 76-year-old black male underwent a right lower
lobectomy for presumed squamous cell carcinoma of the lung.
Final pathology revealed a small-cell carcinoma (Stage 1). Two
weeks after his third chemotherapy session (etoposide, follow-
ing cisplatin induction), the patient presented with acute ab-
dominal pain. Abdominal examination revealed distension and
diffuse tenderness. White blood cell count was 1000 cells/µL.
Admission chest and abdominal x-rays documented pneu-
moperitoneum and dilated small and large intestine (Figure 1).
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Fig 1. Anteroposterior (A) and lateral (B) chest radiographs and supine
abdominal radiograph (C) from Case 1, documenting pneumoperitoneum
and markedly dilated bowel with air/fluid levels.

Emergent laparotomy revealed segmental jejunal, ileal, trans-
verse, and right colon severe necrotizing enterocolitis, with em-
physema of the bowel wall and adjacent mesentery. No macrop-
erforations were identified. Extensive distal enterectomy and
extended right hemicolectomy were performed, with creation
of an end-jejunostomy and distal transverse colon mucous fis-
tula. The remaining viable small bowel measured approximately
165 cm. Pathologic findings of the resected intestine revealed
marked ischemic changes, with submucosal and mucosal edema,
hemorrhage, epithelial erosions, and focal necrosis of the muscu-
laris propria (Fig. 2). The jejunal and transverse colon margins of
resection were confirmed to be viable on histologic examination.

The postoperative course was complicated by severe adult
respiratory distress syndrome (ARDS), profound neutropenia
requiring administration of granulocyte-colony stimulating fac-
tor, renal and hepatic insufficiency, and short-bowel syndrome.
The patient remained hospitalized for 6 months for management
of these life-threatening complications and spent an additional
4 months in a chronic care facility. He had a slow weight increase
over the ensuing months with aggressive enteral nutritional sup-
port and his bone marrow function slowly recovered. He under-
went closure of his jejunostomy with jejuno–descending colon
anastomosis approximately 14 months after his initial surgical
intervention for necrotizing enterocolitis and recovered unevent-
fully. He is tolerating a regular diet and has approximately three
to five bowel movements daily. He has no evidence of malignant
disease.

Case 2. A 46-year-old black male with erythroleukemia be-
ing treated with daunorubicin and Ara-C complained of abdomi-
nal pain, nausea, and vomiting suddenly after the last chemother-
apy session. He developed acute severe septic shock and required
emergent intubation and mechanical ventilation for acute res-
piratory failure and pressor support for hemodynamic instabil-
ity. Abdominal physical examination revealed diffuse abdominal
distention and tenderness. Abdominal x-rays confirmed pneu-
matosis and a computed tomography (CT) scan of the abdomen
and pelvis (Figure 3) showed evidence of bowel induration,
edema, and pneumatosis but no pneumoperitoneum. Laboratory
evaluation revealed a white blood cell count of 2900 cells/µL,
26,000 platelets/µL, and a hematocrit of 20%. Emergent laparo-
tomy for an acute abdomen revealed necrotizing enterocolitis
which was diffuse but restricted to the small bowel. No macrop-
erforations were identified. Necrotic distal jejunum (30 cm) was
resected. Multiple areas of patchy ischemia were not resected
at the initial laparotomy since the patient was hemodynamically
unstable intraoperatively, despite the aggressive administration
of fluids and pressors. Systemic broad-spectrum antibiotics and
antifungal therapy were administered, and blood cultures were
positive for Candida species.

A second-look laparotomy was performed the following day.
Patchy areas of ischemia on the antimesenteric border of the
midjejunum had progressed, necessitating additional jejunal re-
section, leaving approximately 120 cm of proximal jejunum and
110 cm of distal ileum, and a primary jejunoileal anastomo-
sis was performed. A total of 230 cm of viable small bowel
remained. Pathologic findings of the resected intestine showed
areas of marked edema, acute and chronic inflammation, and fo-
cal necrosis. The surgical margins of the resected small intestine
appeared viable.

Postoperatively the patient was critically ill in severe sep-
tic shock. He developed severe ARDS, cardiac failure, pan-
cytopenia, coagulopathy, and acute tubular necrosis requiring
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Fig 2. Histology of the resected intestine: Case 1. Jejunum and ileum with marked ischemic changes,
including submucosal and mucosal edema and hemorrhage (A), and epithelial erosions, villous slough-
ing, and focal necrosis of the epithelium and muscularis propria (B).
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Fig 3. CT scan of the abdomen confirming intestinal pneumatosis (A and
B), and bowel wall induration and edema (C): Case 2.

hemodialysis. He required mechanical ventilation for 2 weeks
and continued vasopressor infusion for 8 days for treatment
of septic shock. The patient improved steadily over the next
month, and upon his discharge to a rehabilitation facility, lab-
oratory studies were improved, with a white blood cell count
of 9300 cells/µL, hematocrit of 24.2%, and platelet count of
116,000 platelets/µL. His renal function also recovered, allow-
ing discontinuation of hemodialysis. The patient was tolerating

a regular oral diet in small quantities, receiving supplemental en-
teral nutrition via the transgastric jejunostomy and having normal
bowel movements.

DISCUSSION

Neutropenic enterocolitis has been referred to as typhli-
tis, ileocecal syndrome, and, more commonly, necrotizing
enterocolitis. This potentially lethal complication of anti-
cancer therapy has been reported to occur with a variety
of solid tissue (5, 11–15) and hematologic tumors before
(16–19) and after treatment with a variety of chemother-
apeutic regimens (20, 21).

The toxicity of systemic chemotherapeutic agents is ex-
erted on rapidly dividing tissues, including the gastroin-
testinal mucosa. Direct cytotoxicity to bowel mucosa from
antitumor drugs, followed by microbial invasion of the in-
jured mucosa in the face of immunosuppression and ileus,
may lead to the development of necrotizing enterocoli-
tis (3, 4, 20). The administration of broad-spectrum an-
tibiotics may also contribute to the development of NEC
by alteration of the endogenous microflora of the gut
(4, 22).

Pestalozzi and colleagues (5) reported two cases of
taxol/doxorubicin-associated typhlitis, and the authors
concluded that the typhlitis was the result of both severe
neutropenia and direct toxicity to the intestinal mucosa
from the antitumor agents. Amromin and Solomon (2) re-
ported a 17% incidence of “necrotizing enteric lesions” in
autopsies of leukemia and lymphoma patients who died
between 1956 and 1961. Prolla and Kirsner (8) reported
a 5% incidence of “neutropenic colitis” during this same
period. Hersh et al. (23) found a 1% incidence of entero-
colitis in leukemia patients from 1954 to 1963. In 1975,
Moir and Bale (24) reported on 50 consecutive autopsies of
patients with childhood leukemia, and colitis was present
in 46% of those cases and was probably a major cause of
death in 38% of the patients.

In 1979 Varki et al. (7) reported the first successful treat-
ment for typhlitis in a 48-year-old female with acute lym-
phoblastic leukemia by early surgical intervention. This
patient developed fever and right lower quadrant abdomi-
nal tenderness 10 days after induction chemotherapy. The
patient was started on broad-spectrum antibiotics but, 2 hr
later, developed point-tenderness in the right iliac fossa
associated with tachycardia, tachypnea, and a metabolic
acidosis. Laparotomy revealed gross evidence of cecal is-
chemia, and a right hemicolectomy and ileocolic anasta-
mosis were performed. Pathologic examination revealed
transmural necrosis of the cecal wall, with dense growth
of gram-positive cocci. The patient recovered without se-
quelae and remained in remission.
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Prior to this report by Varki et al. (7), there were only
four previous surgical interventions reported for acute en-
terocolitis associated with malignancies, and all patients
died. Varki and colleagues state, “The survival of our pa-
tient could be attributed to early clinical diagnosis and sur-
gical intervention. The absence of bacteria from the peri-
toneal cavity in the presence of clinical signs of peritoneal
irritation suggested that bacterial invasion was imminent,
but was averted by immediate removal of the necrotic
cecum.”

Since that first successful surgical treatment of necro-
tizing enterocolitis, there have been several series and
reviews supporting operative (25–27) and nonoperative
(28–31) management of these patients. Review of the lit-
erature, however, reveals that the predominant view among
surgeons and nonsurgeons is that treatment must be indi-
vidualized on a case-by-case basis (15, 20, 32–35). The
two cases presented herein support the necessity of early
clinical diagnosis and aggressive surgical intervention for
optimal management and improved survival of necrotiz-
ing enterocolitis. In cases of nonnecrotizing neutropenic
colitis, however, nonoperative management is more likely
to be successful, and those are likely the cases compris-
ing the reports of successful nonoperative management of
patients for whom no pathology or autopsy is reported.
In this regard, Kouroussis et al. (29) report a series of pa-
tients for whom nonoperative treatment of neutropenic en-
terocolitis complicating taxane-based chemotherapy was
successful, but because there was no pathologic speci-
men for any patient, and because all patients recovered,
it is unlikely that there was any necrotic element to their
enterocolitis.

The clinical diagnosis of necrotizing enterocolitis may
be exceedingly difficult to establish in a neutropenic host.
The onset of infection in patients with neutropenia dif-
fers from that in patients with normal polymorphonuclear
leukocyte counts, and an acute surgical abdomen is par-
ticularly difficult to identify due to the lack of a signifi-
cant intraperitoneal inflammatory response. CT findings
such as pneumatosis support the diagnosis but have been
shown not to be specific for any process requiring oper-
ation (36). The manifestation of neutropenic enterocol-
itis can rapidly progress from mild abdominal pain and
low-grade fever to life-threatening septic shock. For this
reason, a low threshold for operative management might
well be considered more conservative than nonoperative
observation.

With the increasing use of new toxic drugs and mul-
tiple drug chemotherapeutic techniques, it becomes in-
creasingly important to be alert to life-threatening com-
plications of these therapies. Clinicians should be acutely
aware of the association of necrotizing enterocolitis and

chemotherapy, since early surgical intervention can en-
hance the chances of successful treatment.
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