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This article reports a rare case of Brain Mucormyecosis in a 12 year-old girl who presented
with relapse Acute Lymphoblastic Leukemia (ALL). On the 12th day of chemotherapy, al-
though there was no CNS symptoms, the second Lumbar Puncture (LP) revealedmthe CNS
relapse which developed to Into brain abscess presenting with right side hemiparesis. The
brain magnetic resonance imaging (MRI) and the brain biopsy revealed small, multifocal
necrosis and acute inflammation with septal fungal hyphae branching, which was proven
to be caued by Mucormycosis according to Polymerase Chain Reaction (PCR). The patient
responded to treatment with intravenous liposomal Amohotericin B and Caspofungin af-
ter two months, suggesting that Brain Mucormycosis in ALL cases can be managed with
sequential therapy by antifungals.
© 2021 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

fections, significant morbidity and mortality in immunosup-
pressed patients [2-4].
Isolated cerebral mucoromycosis and brain abscess, with-

Mucormycosis is a life-threatening fungal infection which is
caused by opportunistic fungal species [1]. These infections
are seen primarily in patients with diabetes mellitus, malig-
nancy, and chronic immunosuppression patients, particularly
in children receiving chemotherapy for hematological malig-
nancies [2-4|. Mucormycosis can be associated with severe in-

out involving rhino-sinus areas, are uncommon central ner-
vous system (CNS) complications and typically seen in pa-
tients with a history of intravenous drug abuse. These rare
complications in immunosuppressed patients usually occur
following fungal ascending from the nasal tracks to sinuses
or orbital regions and then occasionally to the brain. [2] Brain
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abscesses may cause mortality when the diagnosis is delayed.
Recent studies have reported that the mortality rate caused by
brain abscess in immunocompromised patients is 75%, but it
is estimated to about 90% in fungal based infections [5]. Fun-
gal infections of the CNS are hardly treated in immunocom-
promised patients. Severity of immunosuppression, history of
fungal infections, and the ability of anti-fungal agent cross the
blood-brain barrier are the most important factors affecting
the outcome of the disease [6].

Case presentation

The patient was a 12 year-old girl with a history of B-cell ALL
diagnosed at age of 5. She presented in Ali-Asghar Children’s
Hospital, Tehran, Iran, with chief complaint of enlagement of
abdomen and bruising of the body. The patient had already
completed a 2 year period of chemotherapy successfully at the
time of the malignancy diagnosis, and she had been symptom
free for 5 years.

Beside limited range of motion of the left knee and bone
pain in both legs, general physical examination and neu-
rological examination were normal. There was no sign of
nasal inflammation, discharge and diplopia. In primary work-
up, count blood cell (CBC), lumbar puncture (LP), renal and
liver tests were normal, but bone biopsy from left leg came
back positive for ALL. Chemotherapy was started instantly.
On the 12th day of chemotherapy, although the patient did
not have any CNS symptoms, the second LP showed lympho-
cytes of 2000. The CNS relapse was proven that time. After
receiving one-year chemotherapy and 12 sessions radiother-
apy, throughout maintenance chemotherapy, the patient ex-
perienced right side hemiparesis. The brain magnetic reso-
nance imaging (MRI) ordered by neurology team revealed var-
ious small masses and lesions with abscess formation in the
right frontal lobe and the right cerebellar hemisphere. Af-
terward, the abscess was surgically drained and open brain
biopsy performed by neurosurgery team discovered exten-
sive multifocal necrosis, acute inflammation and septal fun-
gal hyphae branching. Mucormycosis was diagnosed based
on positive result of polymerase chain reaction (PCR) for mu-
cormycosis. The patient responded to treatment with intra-
venous liposomal amohotericin B (5 mg/kg/day) and caspo-
fungin (70 mg/kg on the first day followed by 50mg/kg/day)
after two months. The MRI following the treatment showed
lesions’ regression. Posaconazole (400 mg/day) was continued
as the maintenance treatment along with the maintenance
chemotherapy.

Discussion

Fungal infections are a major problem in children suffering
from cancer. Mucormycosis is an invasive and rare fungal in-
fectious disease that can be caused by any fungal species of
the Mucorales order [5]. Mucormycosis is mainly limited to
immunocompromised patients. Hematological malignancies,
diabetes mellitus, transplantation, immunosuppressants in-

cluding antineoplastic chemotherapy and antirejection ther-
apy are the main predisposing risk factors for mucormyco-
sis [7]. Recent investigations have shown that mucormyco-
sis is associated with high mortality rate in patients with the
hematological malignancies or during induction chemother-
apy [5,7].

Although mucormycosis in children is rare, it is associ-
ated more commonly with acute leukemia than with other
conditions [9]. In a study, Bonifaz et al., [8] considered 158
confirmed cases of mucormycosis, of which 14% were chil-
dren. They also found that the major underlying predispos-
ing factors were diabetes mellitus (68.18%) and hematologic
diseases (27.7%) patients. A growing number of studies have
shown mucormycosis in different organs of children with
acute lymphoblastic leukemia. However, most published re-
ports are single cases. For example, Dworsky et al., [10] re-
ported an invasive rhinocerebral mucormycosis in a 17 year-
old female with ALL. Similarly, Samanta et al., [11] detected
rhinocerebral mucormycosis in a 8 year-old child having ALL,
who was on prolonged chemotherapy and corticosteroid ther-
apy. In another study, Irga et al, [12] found a mucormyco-
sis with thyroid involvement in a 11-year-old girl treated
for ALL. Primary cutaneous [13], colonic and gastrointestinal
mucormycosis [7] were reported previously in children with
ALL. Several lines of studies have indicated that rhinocere-
bral mucormyecosis is the most frequent and severe form, be-
cause of the spread of the fungi in facial and cerebral struc-
tures which may lead to early death or mutilating seque-
lae [14]. Roden et al., [15] demonstrated that the incidence of
rhinocerebral pattern in cases is 39%, while Bonifaz et al., [8] re-
ported the frequency of rhinocerebral pattern in 77.29% of
cases.

In the current study, we report a rare case of ALL with brain
mucormycosis. Hemiparesis and brain abscess were resulted
as a severe consequence of the mucormycosis. CSF cultures
throughout the period of hospital stay of the patient were neg-
ative, indicating absence of a disseminated infection. We iden-
tified mucormycosis using PCR method. Although culturing is
a reliable method for the identification of the specific fungal
species, cultures from infected tissue are usually negative, and
the different zygomycetes may share similar morphology on
histopathology [7]. Thus, molecular methods using PCR of fun-
gal DNA from open biopsy samples provide accurate identifi-
cation of zygomycetes species.

In this case combination therapy with liposomal ampho-
tericin and caspofungin provided partial treatment; however,
posaconazole administration resulted in good clinical condi-
tion and hemiparesis treatment after 4 months. Recent re-
ports have considered liposomal liposomal amphotericin as
a choice of antimycotic therapy in ALL patients [16-18].

Flair and T2 Images in Figure 1 show high signal intensity
of bilateral centrum semiovale, white matter of frontal lobes
(predominantly in Rt side) and cerebellar hemispheres that
contain some low signal nodules.

After contrast administration some nodular and ring en-
hancing nodules at corticomedullary junction of bilateral cen-
trum semiovale, frontal lobes and cerebellar hemispheres are
found.

These findings are in favor of fungal abscess with periph-
eral edema.
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Fig. 1 - Magnetic resonance imaging (MRI) of the brain which revealed various small masses and lesions with abscess
formation.
. [3] Ito T, Mori H, Takeda A, Suzuki H, Sonoda K, Tanno K, et al. A
Conclusion

In conclusion, our report has revealed that brain abscesses
and hemiparesis can be resulted as a complication of mu-
cormycosis in children receiving chemotherapy and, there-
fore, physicians must be aware of this rare and life-
threatening condition. Invasive diagnostic method of brain
biopsy is essential to detect the causative organism and to
start targeted antimicrobial therapy. Prolonged administra-
tion of antimycotic is necessary even in the setting of ongoing
chemotherapy.

Patient consent

The authors obtained written informed consent from the pa-
tient for submission of this manuscript for publication.
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