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Introduction 
 

he gastrointestinal tract is an anatomical region 
commonly prone to infectious processes 
(especially during neutropenia episodes) and 

non-infectious in cancer patients. Several clinical 
entities may appear in this context such as acute 
cholecystitis, cholangitis, acute appendicitis, 
Clostridium difficile-associated colitis, Neutropenic 
enterocolitis (NE).1,2 Gorschlüter et al.,3 suggested the 
diagnostic criteria of NE to be fever, abdominal pain 
and whatever thickening of the bowel wall on the 
ultrasound (US) or computed tomography (CT) of the 
abdomen > 4 mm by a length of > 30 mm, besides 
excluding Clostridium difficile-associated infection as 
a cause of colitis. Nonetheless, the clinical 
manifestations of NE tend to be nonspecific and may 
evolve during the maximum neutropenic phase due to 
antineoplastic therapy, from a mild and auto limited 
state of inflammation up to hemorrhage, necrosis and 
bowel perforation.2 NE was first described in pediatric 
patients with acute leukemia who were having 
chemotherapy,4 but was later on also registered in 
adults with hematologic neoplasia or solid tumors, as 
well as acquired immunodeficiency syndrome and 
adults with a transplanted organ undergoing 
immunosuppressive therapy.5 The range of NE 
occurrence in adults has been reported to be 5.3% in 
hospitalized patients treated with chemotherapy and a 

mortality rate between 0.8 and 38.8%, which is mainly 
associated  
 
 
 
 
 
 
 
 
 

 
with the underlying malignancy, sepsis and necrosis or 
bowel perforation.3,6,7 The purpose of this manuscript is 
to present the case of an adult patient with NE whose 
first clinical manifestation was an acute surgical 
abdomen. 
 
Case report 
 

A 19-year-old-man was admitted to our 
hospital’s hematology services in order to receive T-
cell acute lymphoblastic leukemia treatment. His 
clinical record was negative for smoking, drug 
addiction, alcoholism and surgical interventions. 
Chemotherapy cycles (methotrexate, cytarabine and 
hydrocortisone) were initiated on the patient on March 
22nd. Five months afterwards, leukemic infiltration 
was detected on the left eye and the central nervous 
system which was why a Hyper-CVAD scheme was 
begun (cyclophosphamide, vincristine, doxorubicin 
and dexamethasone). On October 18th, the patient 
returned to the hospital for a new chemotherapy cycle 
(methotrexate, cytarabine and methylprednisolone) 
and three days after completion, he suddenly started 
exhibiting constant intense abdominal pain on the 
bottom-right quadrant. Along with the pain, there was 
nausea, vomiting, hematochezia with a 38.2ºC, a heart 
rate   of   120   beats  
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Figure 1. Upper. CT-scan of the abdomen (axial cut) shows edema 
and approximately 45 mm circumferential thickening of cecum 
wall. Narrowing of the intestinal lumen can be clearly seen. 
(upper). Lower. CT-scan of the abdomen and pelvis (coronal cut) 
shows the extension of the ascending colon parietal thickening 
(arrow).  

 
per minute, a respiratory rate of 22 breaths per minute 
and 100 / 70 mmHg arterial blood pressure. Physical 
exploration revealed rigidity on the abdominal wall 
and peritoneal irritation datum, moderate generalized 
abdominal distension and no peristalsis. No masses or 
adhesions were detected by palpation. Laboratory 
studies showed 7.7 g/L hemoglobin, 22% hematocrit, 
7.7 x 103 / μL platelets, 0.03 x 103 / μL leukocytes and 
an absolute count of neutrophils of 0.001 x 103 / μL. 
The abdomen and pelvis CT revealed thickening of the 
cecum wall and ascending colon, luminal narrowing 
and striation of mesenteric fat (Figs. 1 and 2). Based 
on the clinical data of an evidently acute surgical 
abdomen, the patient went through an urgent 
exploratory laparotomy under probable complicated 
acute appendicitis vs. acute ischemic colitis. 1 gr. of 
imipenem-cilastatin was administered through 

intravenous (IV) route one hour before surgery. The 
following findings were obtained during the surgical 
intervention: scarce free fluid in peritoneal cavity with 
inflammatory, yellowish and fetid traits; a dilated and 
edematous right colon with a hard-consistency 
thickened wall; ischemia on mesenteric colon border; 
congested terminal ileum with ecchymosis; 
edematous, erythematous and indurated cecal 
appendix. It is decided to carry out a right 
hemicolectomy, a terminal ileostomy and a mucous 
fistula of the transverse colon due to the important 
inflammatory reaction of the right colon and faced 
with the impossibility of dismissing a benign 
neoplastic process of the colon from a malignant one. 
The patient is then transferred to the intensive care 
unit on account of hemodynamic instability ending 
surgery where he dies 6 hours after admission due to 
septic shock and multiple organic failure. A segment 
of dilated colon (18 x 7 cm approximately) with 
thickened and vascularized serosa was obtained, as 
well as a cecal appendix of 6 x 6 cm. A marked edema 
and membranous and intraluminal hematic material 
was observed on the colon’s opening (Fig. 3). The 
histopathological findings were: extensive mucous and 
transmural edema; mucous ulceration, hemorrhage and 
focal transmural necrosis, ileitis with edema and 
ectasia; bacterial colonies and acute edematous 
appendicitis (Fig. 4). The final anatomopathological 
diagnosis was NE. 
 
Discussion 
  

The pathogenesis of NE isn’t well known, but 
the start of the illness is related to neutropenia (main 
risk factor, particularly with neutrophils < 500 / μL), 
intestinal mucus injury and the patients’ 
immunocompromised state.5,8 Several 
chemotherapeutic drugs have been implicated in its 
emergence (v. gr., cytarabine, vincristine, doxorubicin, 
cyclophosphamide, and 5-fluorouracil), from which 
cytarabine can particularly cause direct injury and 
necrosis of the intestinal mucous membrane.9 Some of 
this medication was administered on our patient for 
almost 7 months before surgical intervention. It has 
also been reported that bacterial infiltration by gram-
negative bacilli, gram-positive cocci, and anaerobes of 
the damaged intestinal mucous membrane, existing in 
the histopathological case we presented, may 
contribute to the NE’s pathogenesis. 3,10,11 

The abdominal pain in the NE can be located 
in the right lower quadrant or may also be general, 
sometimes joined by abdominal distension, diarrhea 
and lower gastrointestinal hemorrhage. These signs 
and symptoms often appear during the third week (3 
days on our patient) after chemotherapy, which often 
coincides with the maximum pancytopenia period.3,5,6  
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Figure 2. Upper. Right hemicolectomy specimen, bowel wall 
thickening is shown with: A) necrosis, B) edema, C) hemorrhage 
and D) ulcers. Lower. Histological cut of the colon with 
neutropenic enterocolitis. Ischemic muscosa (white arrow). 
Mucosal ulceration (white arrow’s tip). Bacterial infiltration in 
mucosa (black arrow’s tip). Submucosal edema without 
inflammatory infiltration (black arrow). Hematoxylin and eosin 
staining, x10. 
 

However, the clinical manifestations of NE 
are not pathognomonic, which is why studies of 
images and macroscopic and histopathologic findings, 
when available, are frequently required to obtain the 
most specific diagnosis possible.1,2 The CT of the 
pelvis and abdomen is the most precise study for the 
NE diagnosis and should be done, when possible, with 
oral contrast and IV. The most common findings are 
ileocecal inflammatory mass and pericecal liquid, 
intestinal lumen narrowing, thickening of the mucous 
membrane and intestinal wall (mainly in ileum, blind 
and ascending colon), mesenteric fat stranding, as well 
as intestinal and neumatosis dilation.5,6 Nevertheless, 
the abdominal US can also determine thickening of the 
colon and dismiss other entities in the differential 
diagnosis (v.gr., acute appendicitis, intussusception or 
acute cholecystitis).3 Also, the US can help predict the 
NE’s evolution. In a study, patients with thickening of 
the intestinal wall presented longer lasting symptoms 

than in patients without thickening (7.9 vs. 3.8 days, 
respectively), with a 60% death rate when the colon’s 
wall thickness was ≥ 10 mm compared to 4.2% when 
it was < 10 mm.12 Therefore, it has been suggested that 
the patients with great thickening of the intestinal wall 
may benefit from an elective early and aggressive 
surgical intervention.13 We did not perform an 
abdominal US on our patient, but we were able to 
show that the thickening of the cecal wall on the CT 
was approximately 45 mm (Fig. 1), a discovery that 
may partly explain the illness’s severity in the given 
case. Nonetheless, the treatment of patients with NE 
must be personalized and, whenever possible, 
conservative at the start. This consists of resuscitation 
with fluids and correction of the electrolyte imbalance, 
intestinal rest with gastrointestinal decompression, 
broad-spectrum IV antibiotics, as well as nutritional 
and hemodynamic support, if necessary.6,7,14 In our case 
we initiated antibiotic therapy with a carbapenem, but 
it can also be carried out with piperacillin/tazobactam 
or an antipseudomonal cephalosporin with 
metronidazole.14 The patients must be kept under close 
watch, even after recovering from neutropenia, since 
late complications like bleeding, intestinal perforation 
or abscess in the peritoneal cavity may occur, calling 
for an emergency surgical intervention.13 The 
indications for NE surgery, which generally include a 
hemicolectomy, account for the patient’s clinical 
deterioration despite the medical intensive care, 
proving necrosis or intestinal perforation, uncontrolled 
or persistent intestinal hemorrhage, and assuming 
existent concomitant entities of surgical resolution 
(v.gr., acute appendicitis, acute cholecystitis or 
intestinal ischemia).5 In this context, a 50% death rate 
caused by NE has been reported in patients with 
transmural inflammation and who have undergone 
colectomy or shown intestinal perforation.3,15 After 
resecting the tissue implicated in intestinal and/or 
necrotic thickening, primary anastomosis is not 
recommended due to the high risk of leakage on 
account of the immunocompromised state and sepsis 
in these patients.6,16 Several maladies, located in the 
ileocecal area and which can be clinically and 
radiologically confused with NE, must be considered. 
Acute appendicitis, colonic pseudo-obstruction, 
ischemic enteritis, ileocecal intussusception, Crohn’s 
disease, colitis caused by Clostridium or 
citomegalovirus, among others stand out.5,6 Even 
though laboratory studies showed pancitopenia with 
severe neutropenia in our patient, the clinical findings 
from physical exploration suggested the possibility of 
a complicated acute appendicitis, resulting in evident 
indications for surgical intervention and leaving out 
conservative treatment. The macroscopic findings of 
the surgical pieces with NE, obtained by intestinal 
resection, encompass edema and bowel wall 
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thickening with hemorrhage, nodularity, necrosis and 
ulceration areas. On the other hand, the 
histopathological characteristics represent an extensive 
edema of the submucosal layer, lamina propria, 
vascular dilation, hemorrhagic necrosis and ulceration 
of the mucosa with transmural necrosis.9 Most of these 
NE aspects were also present in the final 
anatomopathological diagnosis of the case we reported 
(Fig. 4). 
 
Conclusion 
 

With the increase of chemotherapy use and 
immunosuppressant drugs, a rise in NE prevalence and 
incidence is hoped for. It is an illness that shall always 
be considered by the surgeon looking after patients 
with neutropenia, fever and abdominal pain 
(predominantly on the lower right quadrant) following 
cytotoxic medication administration. NE may show up 
with unspecific and autolimited abdominal signs and 
symptoms or may become a matter of surgical 
emergency. 
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