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Abstract

When appendicitis occurs in neutropenic adult patients, clinicians 
must balance the timing and the risks of surgery. Urgent surgery 
may lead to high operative complications and mortality. This case 
report details the treatment of appendicitis in neutropenic patients 
with hematologic disease. Patient 1 was a 31 years old female with 
severe aplastic anemia and patient 2 was a 34 years old male with 
AML M6. Both patients’ abdominal CT scan was suggestive of ap-
pendicitis. We prepared supportive care first, delayed surgery was 
successfully completed without acute or late complications. We 
suggest that, in patients in a neutropenic state, delayed elective op-
eration is superior to urgent operation, except in the case of life-
threatening complications such as peritonitis.
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Introduction

When appendicitis occurs, even if it is not at the most com-
mon site of infection in neutropenic adult patients, clinicians 
must balance the timing and the risks of surgery. Due to the 
surgical approach depends on early diagnosis and the pa-
tient’s immune system, the mortality and morbidity of surgi-
cal intervention is high [1, 2]. In general, the classic symp-
tom of appendicitis is migrating RLQ localized abdominal 
pain, anorexia, nausea, vomiting, and so on. In neutropenic 

patients, classical symptoms may not be present since the 
body may not be able to mount an adequate inflammatory 
response. Thus, a diagnosis of acute appendicitis may be de-
layed or even missed [3-5]. Moreover, urgent surgery may 
lead to high operative complications and mortality. This case 
report details the diagnosis and treatment of appendicitis in 
neutropenic patients with hematologic disease.

Case Report

Case 1

Patient 1 was a 31-year-old Korean female who presented 
with a fever and sore throat in April 2012. Laboratory tests 
showed pancytopenia with a white blood cell count of 1.2 
× 109 /L, hemoglobin of 7.9 × 109 /L, a platelet count of 17 
× 109 /L, and an absolute neutrophil count (ANC) of 0.04 
× 109 /L. Results of a bone marrow aspiration and biopsy 
were compatible with severe aplastic anemia, and the patient 
was scheduled to receive a bone marrow transplantation. She 
developed diffuse abdominal pain, and an abdominal exami-
nation revealed direct tenderness, especially at McBurney’s 
point. An urgent computed tomography (CT) scan was per-
formed. The thickened appendix wall and cecal base was 
suggestive of appendicitis. However, because of her severe 
neutropenic state, broad-spectrum empirical antibiotic ther-
apy following IV fluid therapy was given. Over the course 
of antibiotic therapy, the intensity of the patient’s pain de-
creased and her general condition improved. Subjects were 
recruited for a blood component transfusion. In the course of 
treatment for aplastic anemia, 13 days after the first attack, 
the patient developed diffuse abdominal pain and diarrhea. A 
CT scan showed a periappendiceal abscess with increasing 
periappendiceal fat infiltration. After adequate preoperative 
preparation, particularly the blood component transfusion, 
the patient underwent an elective laparoscopic appendec-
tomy (Fig. 1). The patient was able to take oral fluids on 
postoperative day (POD) 4. No complications occurred. The 
patient was discharged on POD 6. After discharge, she un-
derwent an allogeneic bone marrow transplant and continued 
her scheduled therapy. 
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Case 2

Patient 2 was a 34-year-old Korean male who presented in 
July 2012 with a cold that would not improve. His complete 
blood count (CBC) showed pancytopenia with a white blood 
cell of 2.78 × 109 /L, hemoglobin of 8.8 × 109 /L, a platelet 
count of 50 × 109 /L, and an ANC of 1.78 × 109 /L. The WBC 
differential was significant for 30% of blasts. The results of 
a bone marrow aspiration and biopsy were compatible with 
AML-M6. The results of cytogenetic analysis of the bone 
marrow sample demonstrated t (6; 9) (p23; q34). The patient 
received induction chemotherapy with cytarabine. During 
remission induction chemotherapy, the patient experienced 

abdominal pain, especially in the right lower quadrant, with 
a low-grade fever (temperature 37.7°C). His CBC showed 
an ANC 0.00 × 109 /L, hemoglobin of 8.6 g/ L, and plate-
let count of 43 × 109 /L. An abdominal CT showed a long, 
tubular appendix with wall thickening. Because of his pan-
cytopenic state, antibiotic therapy with prepenem was given 
first. Over the course of antibiotic therapy, the intensity of 
the patient’s pain decreased and his general condition im-
proved. After 7 days, we performed a follow-up abdominal 
CT scan, which showed an interval decrease of the inflam-
matory process of acute appendicitis with periappendiceal 
inflammatory change. Chemotherapy was continued as 
scheduled. While waiting for a bone marrow transplant, the 
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Figure 1. Radiologic, laparoscopic and histologic features of acute appendicitis in an neutropenic patient. Abdominal 
CT showed wall thickening and edema of the appendix and cecum (a). Abdominal CT showed periappendiceal abscess 
with increasing periappendiceal and pericecal fat infiltration after relapsed abdominal pain (b). A laparoscopic appen-
dectomy was performed (c), and histologic examination of the appendix revealed infiltration of fibrin and inflammatory 
cells (hematoxylin-eosin, low magnification × 100) (d).
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patient underwent a laparoscopic appendectomy (Fig. 2). No 
perioperative complications occurred. The patient was able 
to take oral fluids on POD 1. The patient was discharged on 
POD 2 and continued his scheduled chemotherapy with sub-
sequent consolidations.

Discussion
  
Abdominal pain in neutropenic patients requires rapid diag-
nosis. The clinical presentation of abdominal pain in neutro-
penic patients can be indicative of a wide variety of diagno-
ses and may require surgery. Badgwell et al reported on 60 
patients with neutropenia and symptoms of abdominal pain. 
The median ANC of these patients was 0.17 × 109 /L, and 
their median platelet count was 29.5 × 109 /L. The causes of 
abdominal pain were necrotizing enterocolitis (n = 17; 28%), 
small bowel obstruction (n = 7; 12%), diverticulitis (n = 3; 

5%), appendicitis (n = 3; 5%), cholecystitis (n = 2; 3%), co-
lonic pseudo-obstruction (n = 2; 3%), splenic rupture (n = 1; 
2%), and no definite cause (n = 21; 35%). These diagnoses 
can be difficult to distinguish using imaging technology [6]. 
In our case, patients underwent abdominal CT to confirm 
the diagnosis. Abdominal surgery may result in significant 
morbidity or mortality in neutropenic patients [3-5]. Some 
authors have concluded that, if possible, the disease should 
be treated with intensive medical therapy rather than surgery 
[3]. 

However, surgical treatment is sometimes unavoidable. 
In patients with neutropenia, it is important to determine 
when surgery is safest. However, it is difficult to compare 
surgical management with non-surgical management, and 
this to determine whether to delay or avoid surgery in the 
neutropenic period. There are various opinions on the treat-
ment of acute appendicitis in neutropenic patients. An ini-
tial nonoperative antibiotic treatment has been reported to 

Figure 2. Radiologic, laparoscopic and histologic features of acute appendicitis in an neutropenic leukemic patient. 
Abdominal CT showed wall thickening and edema of the appendix and periappendiceal inflammatory change (a). Ab-
dominal CT showed an interval decrease of inflammatory process of acute appendicitis with periappendiceal inflamma-
tory change (b). A laparoscopic appendectomy was performed (c), and histologic examination of the appendix revealed 
infiltration of fibrin and inflammatory cells, without leukemic infiltration (hematoxylin-eosin, low magnification × 100) (d).
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often be successful in appendicitis [1]. In contrast, medical 
therapy as the sole treatment has been associated with longer 
hospital stays and recurrent appendicitis or complications 
[7]. Acute appendicitis usually requires surgical intervention 
[7-9]. In this paper, we report two cases of appendectomy 
in adult neutropenic patients with hematologic disease. Ini-
tially, the patients’ conditions were not suitable for surgical 
intervention, so antibiotics and donor granulocyte infusion 
(DGI) were initiated. With thoroughly prepared supportive 
care, delayed surgery was successfully completed with no 
acute or late complications. We suggest that, in patients in 
a neutropenic state, delayed elective operation is superior to 
urgent operation, except in the case of life-threatening com-
plications such as peritonitis. When possible, a laparoscopic 
approach should be considered because of the significantly 
lower rate of wound infection and hemorrhagic post-surgical 
complications [9, 10].
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