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T

yphlitis, also called “ileocecal syndrome” and
neutropenic enterocolitis, refers to inflammation of the cecum that is usually caused by an
infectious agent. This condition is typically seen
in immunocompromised patients (eg, HIV/AIDS, malignancy, aplastic anemia) and most frequently occurs
in patients who have recently undergone chemotherapy.1 As typhlitis represents a potentially life-threatening
condition that is becoming increasingly more common
in patients diagnosed with cancer, physicians should be
familiar with its presentation and management. This
article presents the case of a 32-year-old man who presented with right lower quadrant pain, fever, and diarrhea and was subsequently diagnosed with typhlitis.
CASE PRESENTATION
A 32-year-old man with newly diagnosed acute myelogenous leukemia (AML) presented to the emergency department with a 2-day history of bloody diarrhea
and abdominal pain. The patient underwent outpatient induction chemotherapy with cytarabine and
idarubicin for treatment of AML approximately 1 week
prior to presentation. Associated symptoms included
nausea, anorexia, high-grade fevers, and vomiting. He
had never been hospitalized or undergone surgery.
Physical Examination
On examination, the patient appeared to be in mild
distress. His vital signs were as follows: temperature,
101.2°F; blood pressure, 134/77 mm Hg; heart rate,
110 bpm; and respiratory rate, 22 breaths/min. Neurologic and lung examination were normal, but cardiac
examination revealed sinus tachycardia. The patient
had generalized abdominal pain, voluntary guarding,
and significant tenderness to palpation in the lower
abdominal region. Rectal examination was normal
without any gross blood.
Laboratory and Imaging Studies
Laboratory studies ordered in the emergency departwww.turner-white.com

ment revealed a white blood cell count of 900 cells/µL
(normal, 4500–10,500 cells/µL), hemoglobin of
9.5 g/dL (normal, 12–15 g/dL), hematocrit of
27.4% (normal, 35%–45%), and platelet count of
90,000 cells/µL (normal, 150,000–450,000 cells/µL).
Serum liver function tests as well as amylase, lipase, and
serum lactate levels were within normal limits. Blood
and stool samples for culture were obtained and sent for
laboratory analysis. Plain abdominal radiographs demonstrated a dilated colon. Chest radiograph was normal
without pneumoperitoneum.
Diagnosis
Based on the presenting symptoms of abdominal
pain, recent diagnosis of AML followed by induction
chemotherapy, and the presence of neutropenia, a
preliminary diagnosis of typhlitis was made. Computed
tomography (CT) scan demonstrated mild cecal wall
thickening, which also suggested the diagnosis of typhlitis. He was admitted to the hospital with administration of intravenous (IV) fluid resuscitation and broadspectrum antibiotics (1-wk course of vancomycin 1 g
IV every 12 hr, cefepime 2 g IV every 8 hr, amikacin
600 mg every 12 hr, and metronidazole 500 mg orally
every 8 hr). On hospital day 2, the initial blood and stool
cultures obtained before treatment with antibiotics were
reported as negative. Stool sample testing for Clostridium
difficile toxin was also negative. Over the next 72 hours,
the patient remained febrile with worsening abdominal
pain. Repeat CT scan revealed progression of intramural edema of the cecum and terminal ileum consistent
with enterocolitis (Figure 1).
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Figure 1. Computed tomography scan of the abdomen demonstrating extensive intramural edema and mucosal wall thickening of
the cecum with terminal ileitis (arrow) consistent with enterocolitis.

Management
The patient’s worsening clinical condition, the presence of peritoneal signs on repeat abdominal examination, and the new CT findings prompted exploratory
laparotomy. Intraoperative findings included massive
distention of the cecum with patchy areas of cecal wall
necrosis without perforation. Terminal ileitis with free
fluid in the pelvis was also noted. Right hemicolectomy
and ileostomy were performed (Figure 2).
Pathologic examination of the cecum and ileocecal valve showed coagulative necrosis of the mucosa
and submucosa due to thrombosis in the small vessels.
Acute inflammation surrounding the area of necrosis
and focal extensions into muscularis externa with microabscesses were noted (Figure 3). Aspergillus was also
found in the necrotic areas with vascular invasion (Figure 4). Antifungal therapy (fluconazole 400 mg/day
IV) was started following the pathologic diagnosis of
infiltration with aspergillosis.
Postoperatively, the patient showed significant improvement, and his subsequent hospital course was
uneventful. By the fifth postoperative day, he was tolerating diet and had normal ileostomy function. He was
discharged home on postoperative day 7 after completing his full course of antibiotic and antifungal drugs.
An ileostomy takedown and restoration of bowel continuity were planned once remission of his AML was
achieved.
DISCUSSION
Typhlitis was first described as a treatment-related
complication occurring in childhood leukemias but
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Figure 2. Gross pathologic specimen obtained from right hemicolectomy of the case patient demonstrating edema of the
terminal ileum (arrow) and the cecum (arrowhead). Pathologic
examination also revealed a necrotic ulcer (circle) located in the
ascending colon.

subsequently has been reported in adult patients.2–5 In
recent years, the incidence of typhlitis has increased in
the adult population due to the utilization of new and
more aggressive chemotherapy protocols.6–10 Typhlitis
most commonly occurs in patients with leukemia or
lymphoma after induction chemotherapy and is a potentially life-threatening condition.11–13
Pathophysiology
The pathophysiology of typhlitis in patients diagnosed with cancer is not completely understood but
is thought to be a multifactorial process that involves
cecal mucosal injury caused by combination therapy
with cytotoxic drugs, followed by mucosal invasion by
various microorganisms. Mucosal invasion occurs due
to the impaired innate host defense mechanism.1 The
host immune system may be compromised due to the
cancer itself (eg, hematologic malignancies) or cytotoxic therapy. Significant neutropenia is an invariable
finding.1 Necrosis of the bowel secondary to mucosal
ischemia and ulceration involving the cecum ensues.
It may extend to involve the ascending colon and terminal ileum,2 as was seen in this case. Inflammatory
changes seen in neutropenic enterocolitis are usually
localized to the cecum. It is thought that high distensibility, decreased vascularity, and the large lymphoid
content predispose the cecum to injury.2 Polymicrobial
infections usually predominate. Various opportunistic
pathogens are commonly involved, including Pseudomonas, clostridial species, and various fungal species,
mainly Candida albicans.14 In this case, the fungal species responsible for typhlitis was Aspergillus.
www.turner-white.com
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Figure 3. Histologic specimen demonstrating acute inflammation
surrounding the necrotic lesions in the cecum and focal extensions into muscularis externa with microabscesses (hematoxylin
and eosin stain, ×20).

Diagnosis
Patients with typhlitis may present with generalized abdominal pain, nausea, emesis, diarrhea, and
right lower quadrant pain.4 Identifying typhlitis may
be difficult in the early stages of this disease because
the symptoms are nonspecific. The differential diagnosis includes gastroenteritis, constipation, acalculous
cholecystitis, intestinal perforation, C. difficile colitis,
pancreatitis, appendicitis, perforated ulcer, and necrotizing enterocolitis. Furthermore, some features of
typhlitis may be mistaken for side effects of chemotherapy, such as those that occur with paclitaxel or
doxorubicin.8 Colonic perforation may occur as a late
manifestation of typhlitis and is associated with a high
mortality.15 It is important to identify the cause of the
patient’s symptoms to ensure the correct therapy is instituted promptly. Clinicians should have a high index
of suspicion for typhlitis in patients who present with
significant neutropenia (absolute neutrophil count,
< 500 cells/µL) and right lower abdominal pain,11 particularly patients who recently have undergone chemotherapy such as the case patient.
Preferred imaging modalities for confirming the
diagnosis of typhlitis are ultrasound and CT. CT tends
to be favored over ultrasound as it has a lower falsenegative rate (15% versus 23%).4 Circumferential wall
thickening, cecal distention, and presence of intramural edema are the usual findings of typhlitis seen on
CT. Most complications such as pneumoperitoneum,
fluid collections, abscesses, and pneumatosis coli may
also be detected by CT.16
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Figure 4. Aspergillus identified in the necrotic lesions of the case
patient’s colon (Gomori methenamine silver stain, ×400).

Treatment
There is some controversy in regards to how typhlitis
should be managed,1,17 as treatment approaches are
derived from small case studies and recommendations
range from conservative (medical) management18 to
immediate surgery11 to individualizing care based on
disease severity.12,13 Medical management with intravenous fluids, nasogastric tube decompression, nutritional support, and intravenous antibiotics are often
recommended.18,19 Because concomitant invasion by
several bacterial and fungal pathogens occur in this disease, broad-spectrum antibiotics along with antifungal
agents14 should be initiated when suspicion for typhlitis
is high.4,20 We believe that failure to start antifungal
medications at the time of admission may have led to
the clinical and radiologic deterioration observed in the
case patient, prompting emergent surgical intervention.
Hence, we recommend initiating antifungal agents such
as amphotericin B or fluconazole in any neutropenic
patient along with broad-spectrum antibiotics.14
Some authors recommend early surgery.21 The 2
most recently published surgical series advocate selective surgical management of these patients, reserving
surgical exploration only for patients with perforation,
obstruction, abscess, and bleeding.13,22 Potential surgical options include simple abscess drainage, cecostomy
tube, colectomy with primary anastomosis, and colectomy with ileostomy. Simple drainage procedures may
be considered if the patient is moribund and a poor
surgical candidate. For most patients, a colectomy with
ileostomy would be the most appropriate surgical option, especially in an immunocompromised patient.
The case patient’s recent concurrent diagnosis of AML
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as well as the possibility of undergoing additional
chemotherapy in the near future prompted us to perform a right hemicolectomy with end ileostomy. Poor
wound healing and anastomotic breakdown associated
with chemotherapy was avoided in this patient by performing a diverting ileostomy as opposed to a primary
ileocolic anastomosis that usually would be performed
in an immunocompetent patient.
CONCLUSION
Typhlitis is a life-threatening complication that occurs in patients undergoing chemotherapy. It is becoming increasingly common as aggressive chemotherapy
regimens are being used more frequently. Awareness
of the signs and symptoms of this disease is key to early
diagnosis and aggressive medical management to avoid
surgery and prevent potentially fatal complications. HP
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