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Abstract

A 25-year-old male (Case 1) was waiting for a bone marrow transplant for myelodysplastic syndrome. Due
to acute appendicitis, he was advised to undergo gastroenterological surgery. After blood transfusion, he un-
derwent an emergency laparoscopic appendectomy, as no blood cell recovery was expected. The postopera-
tive course was uneventful, and he was discharged. A 71-year-old female (Case 2) developed acute appendi-
citis during chemotherapy for acute myeloid leukemia (AML). At the time of onset, since her myelosup-
pression was expected to improve in approximately 1 week, a conservative treatment was administered.
However, due to the progression of AML, the expected blood cell recovery did not occur. Therefore, laparo-
scopic appendectomy was performed 25 days after onset. She was discharged without postoperative adverse
events. In cases of acute appendicitis in patients with hematologic disease accompanied by pancytopenia, it
is important to establish a careful treatment plan considering the possibility of recovery from myelosuppres-
sion and the need to control an intraperitoneal infection in conjunction with a hematologist. Laparoscopic

surgery, which is minimally invasive, was an effective surgical procedure.
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Introduction

Currently, there is no consensus as to whether emergency
surgery should be performed for acute abdomen in patients
with pancytopenia due to cancer chemotherapy or hemato-
logical disorders. Thus, gastroenterological surgeons are
often forced to make urgent and difficult decisions. In fact,
during leukemia treatments, some cases require gastroen-
terological surgery[1,2]. Here, we report two cases of acute
appendicitis accompanied by pancytopenia due to myelodys-
plastic syndromes (MDS) and pancytopenia that occurred
during chemotherapy for acute myeloid leukemia (AML).
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Case Report

Case 1: A 25-year-old male.

Chief complaint: Chills, lower abdominal pain.

Past history: No special notes.

History of present illness: The patient was diagnosed with
MDS and was waiting for a bone marrow transplant. At the
time of the first visit, he was referred for chills and lower
abdominal pain. He was diagnosed with acute appendicitis
and then further referred for surgery.

Present medical condition: The patient’s height is 176.4
cm; weight, 71.2 kg; body temperature, 39.6°C; blood pres-
sure, 109/53 mmHg; and pulse, 80/min. Abdominal exami-
nation revealed tenderness in the lower right abdomen.
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Figure 1.

Abdominal contrast-enhanced computed tomography images of Case 1. The appendix

was swollen, and disproportionate fat stranding was observed (arrows).

However, there were no signs of peritoneal irritation.

Blood test findings: White blood cell (WBC) count was
900/uL; neutrophil count, 335/uL; hemoglobin concentra-
tion, 6.8 g/dL; platelet count, 2.7 x 10%uL; and C-reactive
protein (CRP) concentration, 13.8 mg/dL.

Abdominal contrast-enhanced computed tomography (CT)
(Figure 1): The appendix wall was thickened and swollen
and the surrounding fat concentration increased. Moreover, a
small amount of ascites was observed. There was no perfo-
ration of the appendix or abscess.

Based on the above, we diagnosed the patient with acute
appendicitis complicated by MDS. We planned an emer-
gency surgery as recovery of the bone marrow function was
not possible. The surgery was planned to be performed after
red blood cell and platelet transfusion for pancytopenia.
However, allergies (urticaria and pharyngeal pruritus) were
observed during transfusion. The day after onset, the allergic
symptoms resolved; thus, laparoscopic appendectomy was
performed.

Surgical findings: A small amount of bloody ascites accu-
mulated in the abdominal cavity, which resulted in the con-
gestion of the mesoappendix. The appendix had no notice-
able adhesions; appendectomy was then performed. The op-
eration time was 1 h and 7 min, and there was almost no
bleeding.

Histopathological findings: Neutrophils infiltrated into all
layers of the appendix, suggesting phlegmonous appendici-
tis.

Postoperative course: The patient was treated with antibi-
otics in addition to the use of an immunoglobulin prepara-
tion, as is normally done for severe infections. The postop-
erative course was uneventful. He was discharged 8 days
following the operation, after which he underwent bone
marrow transplant.

Case 2: A 71-year-old female.

Chief complaint: Diarrhea and right lower abdominal
pain.

Past history: Anti-human leukocyte antigen antibody posi-

tive and platelet transfusion refractory state.

History of present illness: The patient had been receiving
idarubicin/cytosine arabinoside remission induction therapy
for AML. She had diarrhea and right lower abdominal pain
on the 13th day of the treatment. Upon further examination,
she was diagnosed with acute appendicitis. She was referred
for surgery.

Present medical condition: The patient’s height is 162 cm;
weight, 46.7 kg; body temperature, 38.6°C; blood pressure,
102/52 mmHg; and pulse, 90/min. Abdominal examination
revealed rebound tenderness in the lower right abdomen.

Blood test findings: WBC count was 300/uL; neutrophil
count, 11/uL; hemoglobin concentration, 8.6 g/dL; platelet
count, 0.4 x 10*/uL; and CRP concentration, 11.8 mg/dL.

Abdominal contrast-enhanced CT: Swelling and thicken-
ing of the appendix wall, which had a contrast effect, were
observed. No perforation or abscess formation was noted.

Based on the above, the patient was diagnosed with acute
appendicitis associated with pancytopenia due to AML che-
motherapy. Her attending physician, a hematologist, ex-
pected that bone marrow function recovery would be
achieved in approximately 1 week. Considering the pe-
rioperative complications, we administered conservative
treatment under strict control and planned the surgery to be
performed after the bone marrow function has recovered.
The patient’s abdominal findings gradually improved, and
CRP demonstrated a decreasing trend (Figure 2-A). How-
ever, 2 weeks after the onset of appendicitis, her WBC
count remained at around 500/uL. Therefore, bone marrow
examination was conducted 17 days after the onset. The ex-
amination revealed that the AML had not responded to che-
motherapy and that the disease had progressed. Abdominal
contrast-enhanced CT performed 23 days after the disease
onset revealed residual inflammation of the appendix and a
liver abscess (Figure 2-B). We speculated that the liver ab-
scess was caused by appendicitis. Since her blood cells did
not recover, she underwent laparoscopic appendectomy on
the 25th day with the hope of continuing AML chemother-

apy.
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Figure 2. A: After conservative treatment, the C-reactive protein (CRP) level tended to decrease. How-

ever, the white blood cell (WBC) count increased to approximately 500, even at 2 weeks after the onset of

appendicitis. Neut: neutrophil

B: This figure presents the findings of abdominal contrast-enhanced computed tomography of Case 2 at 23

days after the onset. The swelling of the appendix remained, and an amount of abscess formed in the liver

(arrows).

Surgical findings: Due to severe inflammation of the ap-
pendix, partial resection of the cecum was performed. The
operation time was 1 h and 12 min, and there was almost no
bleeding.

Histopathological findings: Inflammatory cells had infil-
trated into the submucosa, a finding associated with gangre-
nous inflammation. No atypical cells were observed.

Postoperative course: The patient received antibiotics and
immunoglobulin preparations. The postoperative course was
uneventful. She was discharged 21 days after surgery. On
imaging, although the liver abscess had shrunk, it still re-
mained. However, as her physical findings improved and the
CRP became negative, she has continued chemotherapy for
AML.

Discussion

Of the acute abdominal issues that occur in patients with
leukemia, the frequency of acute appendicitis is reported to
be about 0.5%[3,4]. We searched for case reports in Japan
from the Japan Medical Abstracts Society during the period
1990-2019 using the keywords ‘“appendicitis,” “leukemia,”
and “MDS” (excluding the proceedings). Out of the 31 case
reports discovered, 29 cases of acute appendicitis were
found to be associated with leukemia treatment and 2 cases
with MDS. Emergency surgery was performed in 17 cases at
the time of diagnosis, with the main reason being that
myelosuppression was prolonged. Contrarily, conservative
treatment had been administered to 14 patients. Among
them, 57% (8/14) successfully responded to the treatment;
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however, 50% (4/8) had a relapse. The major reasons for
proceeding with the conservative treatment were mild ab-
dominal symptoms and increased postoperative complica-
tions due to myelosuppression. In patients with improved
abdominal symptoms, surgery was performed after waiting
for bone marrow function recovery. The use of laparoscopic
appendectomy as an operative procedure for patients with
hematologic disease has been reported in 10 cases in Japan.

When using component transfusions and antibiotic treat-
ments, perioperative complications need to be appropriately
managed. Due to the fear of postoperative infections[5], we
have commonly used gamma globulin. However, in the
above conditional search, we found that only 5 of the 31
cases reported in Japan used gamma globulin. Also, we did
not use the granulocyte colony-stimulating factor (G-CSF)
formulation, although it has been reportedly used in 6 of the
31 cases in Japan. As it has been pointed out that the use of
G-CSF for leukemia could possibly result in leukemic cell
proliferation[6], this treatment should only be used under the
guidance of a hematologist. Furthermore, a facility with a
bio-clean operating room may be the best place to perform
this procedure[7]. However, the use of such a facility will
only help prevent airborne infections. This is because, as has
been observed in implant surgeries, the appropriate use of
antibiotics is important to prevent postoperative infec-
tions[8]. Therefore, we consider that a bio-clean room is not
essential when treating acute appendicitis in patients with
myelosuppression.

One of the most annoying aspects of these treatment
choices is that patients exhibit reduced bone marrow func-
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tion. The difference between the two cases reported here
was whether or not the blood cells were likely to recover at
the time of diagnosis of acute appendicitis. Because the pa-
tient with MDS was waiting for a bone marrow transplant,
blood cell recovery was not expected over the short term. In
contrast, in patients with AML, cytopenia due to chemother-
apy is normally expected, as well as blood cell recovery at
the time of diagnosis. Therefore, emergency surgery was
performed in the current patient with MDS, while conserva-
tive treatment was prioritized for the patient with AML in
conjunction with a strict follow-up. We believe that an envi-
ronment wherein bone marrow biopsy can be performed in a
timely manner to evaluate the disease progression in patients
with delayed blood cell recovery, such as in Case 2, is
meaningful with regard to the determination of the treatment
strategies.

The treatment principle for acute appendicitis is surgery.
But from the viewpoint of the underlying disease along with
treatment continuation for patients with hematological disor-
ders, resection is also desirable. However, in patients with
pancytopenia, the timing of the surgery becomes a problem
from the viewpoint of the risk of perioperative systemic
complications and susceptibility to infection. In conclusion,
we propose the following as a treatment strategy for patients
with myelosuppression accompanied by acute appendicitis.
Emergency surgery should only be considered under strict
control if severe intraperitoneal infection becomes difficult
to control or blood cell recovery is not expected. Contrarily,
if blood cell recovery is expected in the short term and the
infection is controllable, a conservative treatment should be
prioritized to avoid perioperative complications. However,
after a conservative treatment is administered, interval ap-
pendectomy should be considered due to the high incidence
of appendicitis in patients with leukemia[9]. In addition, it
has been found that laparoscopic surgery for appendicitis is
useful in reducing the incidence of wound infections[10].
The findings in the 10 patients with leukemia who under-
went laparoscopic appendectomy and our two case study pa-
tients indicate that there is no significant difference in the
surgical procedure for laparoscopic appendectomy between
general patients and patients with myelosuppression. There-
fore, laparoscopic surgery should be aggressively considered
as a less-invasive treatment in patients with pancytopenia.
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