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Localized Muscular Mucormycosis in a Child with Acute Leukemia
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Mucormycosis is a rare fungal infection of childhood, occuring mainly in patients with
chronic illnesses such as diabetes and malignancies. The fungus seldom grows in culture
and confirmation of the diagnosis depends on histologic examination of infected tissues.
To date, the reported natural history of the disease has been rapid progression and a fatal
outcome. Therefore, the importance of early diagnosis by tissue biopsy and early
treatment with surgical debridement and systemic antifungal therapy cannot be
overemphasized. The pulmonary system is the most common site for mucormycosis in
patients with leukemia. We report what we believe to be the first successfully treated case
of isolated muscular mucormycosis occurring in a child with biphenotypic acute leukemia.
The diagnosis was made promptly by tissue examination at the time of surgical
debridement. The patient was also given systemic amphotericin-B therapy.
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INTRODUCTION examination. The total white cell count was98®Ll with 4%

. . . . neutrophils, 4% lymphocytes, 4% monocytes, 6% myelocytes
Mucqrmycoss Is a rare suppurative mycotic infection caused ba}ﬁd 82% blast forms and the hemoglobin level was 8.4 gm/dl with
certain genera of the class Zygom.yc'etes, order Mucoraleﬁjo x 103/l platelets. A bone marrow aspiration specimen
Mucorales are usually not pathogenic in the normal host, buf . ..« 90 49 undifferentiated blasts, representing two separ-

cause opportunistic infection in patients with diabetes, Ieukemigmte populations of neoplastic cells with different lineage express-
and showing positive periodic acid-Schiff (PAS) and

lymphoma and other malignancies. Patients with burns, org
transpla_ntation or prolonged immunosuppressive t_herapy are as oxidase (POD) staining. The immunophenotype was B-lym-
suscgpt|ble. Intravenous drug users are also at risk of acquirl foid with myeloid lineage-positive cells. The patient was given
the disease. cytosine arabinoside and idarubicin as an induction regimen,

Muclorr?g/ COSE’ 'S characterlzeq gybva_ls::ular invasion t{:\nd 'nt(; \ccording to the Korean Society of Pediatric Hematology/Onco-
vascular tnfomboses accompanied by Intense suppuration andy protocol. Ten days after initiation of chemotherapy he

production of black necrotic pus. Untreated cases progress rapi Veloped a fever of 39-40. The following day, he complained

and often end in death. We (_jes_cr!be a child with acute Ieukemé? pain in his left thigh just above the knee, when the total white
who developed mucormycosis limited to the muscle of the low: Il count was 40fi. The lesion was tender, but no swelling was
extremity and was treated successfully with early debridement agg en. '

systemic administration of amphotericin-B. The regional lymph nodes were not enlarged. There was no
history of intramuscular or subcutaneous injection in this region
CASE REPORT and there were no symptoms or signs referable to respiratory or

A 9-year-old Korean boy was diagnosed as having biphenotypinus infections.

acute leukemia at Dong San Medical Center, Keimyung Univer- Ultrasonography of the affected region of the extremity
sity, Taegu, Korea. The patient had a history of intermittent fevégvealed an ill-defined echogenic mass involving the left vastus
and proptosis for 3 weeks prior to admission. On admission Htermedius muscle with a low echogenic focus at the center,
had shown generalized weakness, bilateral proptosis, mif#ggestive of myositis (Fig. 1). Magnetic resonance imaging also

hepatosplenomegaly and cervical lymphadenopathy on physigdiowed an ill-defined enhanced mass on the T1-weighted image
and a round high-signal-intensity area on the T2-weighted image,

suggesting a hemorrhagic lesion in the vastus intermedius (Fig.

_ ' 2). An excisional biopsy was carried out, which revealed
Received November 29, 199#:cepted April 1, 1997 thickened muscle and periosteum containing inflamed and
For reprints and all correspondence: Chin Moo Kang, Department of necrotic tissue (Fig. 3). The gross specimen consisted of multiple

Pediatrics, Dong San Medical Center, Keimyung University, 194 Dong SanpiecefS of pale gray soft tissue i.n aggrega_tes, ar‘d a section of this
Dong, Taegu, Korea 700-310 specimen showed a round cystic space with an inner wall covered

Abbreviations: PAS, periodic acid-Schiff; POD, peroxidase.
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Figure 2.T2-weighted magnetic resonance image reveals a round, high-signal-
intensity mass, appearing as a high-signal-intensity area on the T1-weighted

Figure 1. Longitudinal ultrasonogram of the left thigh reveals an ill-defined, image, representing a hemorrhagic lesion in the vastus intermedius muscle.

echogenic mass involving the vastus intermedius muscle with a central
low-echogenic focus (arrow).

with yellowish-brown necrotic debris and a brownish ovoid ballVe!l as disseminated forms of mucormycosis have been reported.
measuring 1.0< 0.8 x 0.5 cm in the cystic space (Fig. 4). AMong these, cases of the rhinocerebral form are most common,

Microscopically, the brownish ovoid ball contained many2S in Other countrie,3). hvolvement of muscle in cases of
irregularly branching non-septate hyphae intermixed with necr&|s§em|nated MucormycosIs has peen reporFed (4) but cases in
tic muscle fibers and neutrophil infiltrates (Fig. 5). A histologic""hICh muscle is the initial or only site of l_nfgctlon are e_xtremely
diagnosis of mucormycosis was made, but fungal cultures of th&"€- NO cases of muscular mucormycosis in large series of more
biopsy material, blood and urine were all negative. The lesion w4 75 cases (5-7) have been reported. In patients with leukemia

debrided and the patient was started on amphotericin-B postdl- [YmPhoma, the most frequent site of involvement is the
eratively, to a total dose of 1.02 over 6 weeks. respiratory tract (5,8). However, in the present case there were no

On completion of this therapy, the lesion was clear and tH&SPiratory symptoms, and both sinus and chest X-rays showed a

patient’s leg remained free of infection 6 months after discharggprrm‘I appearance. Our patient is the first C_h”d with IeL_Jkemia
He went into remission successfully following completion of thd€Ported to have developed mucormycosis as an isolated

induction and consolidation therapy. muscular Iesmp dyrlng the course of rem|SS|on—|nduct|qn thergpy.
Mucormycosis is usually acquired by humans after inhalation
DISCUSSION of spores, and occasionally may result from cutaneous inocula-

tion of spores at the site of trauma, burn or invasive procedures
The class Zygomycetes consists of two orders, the Mucorales andmmunocompromised hogt$,9,10). In our patient, theute
Entomophthorales. The hyphae of mucorales are characterigii- infection was unknown; he had no history of injections or
cally large, and often twisted or ribbon-like, and are uniqué&rauma in the affected region.
among pathogenic fungi in having no septa. Mucormycosis mayAntemortem diagnosis of mucormycosis is difficult based on
be subdivided into several distinct clinical forms depending onulture alone. Antemortem culture from blood, the respiratory
the site of involvement: rhinocerebral, pulmonary, gastrointesttract and spinal fluid were all negative in 26 patients with either
nal, cutaneous, disseminated and other rare forms (1). In Koréaykemia or lymphoma who died of mucormycosis (5). There-
rhinocerebral, cutaneous, pulmonary, renal and endocardial fase, the diagnosis of mucormycosis usually depends on biopsy
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Figure 5. Light microscopic findings show abundant fungus with non-septate,
broad hyphae and right-angle branching (arrow) (PAS stain).

Figure 3. The lesion shows a hyperemic and thickened periosteum from the
lateral aspect (A), the vastus intermedius muscle, inner aspect, detached from
the femur and thickened with an indurated fascia (B), part of the biceps,
necrotized and degenerated (C), and the retracted vastus lateralis (D).

require a total dose of 15-30 mg(kgl3) and many invégators

have reported successful results with at least 10 days to 1 month
of systemic antifungal theragy¥4,15). Our patient had localized
disease and received 30mg/kg amphotericin-B for 6 weeks, and
this led to complete recovery. In some instances, rifampicin or
flucytosine has also been used in combination with amphotericin-
B (13,16,17).

The prognosis of mucormycosis is generally poor; only one of
15 children with histologically confirmed mucormycosis re-
ported by Kline(6) suwived. In the series of 26 cases of
phycomycosis reported by Meyer al (5), only three patients
received treatment, and all died. The outlook may depend on the
clinical manifestation of the disease and the underlying condi-
tions of the patients. Early diagnosis and aggressive treatment, as
done in our case, are essential for a favorable outcome. In the
series of 33 cases of mucormycosis reported by Patfiady(7),
survival was 73% among patients treated after 1970, as compared
with only 6% in those treated before 1970. The authors attributed
Figure 4.A brownish ovoid fungal ball, measuring X0.8x 0.5 cm, isnoted ~ this dramatic improvement in prognosis to more frequent
within a round irregular cystic space. premortem diagnosis, allowing early treatment by surgical

debridement and amphotericin-B therapy. In the present case,

diagnosis was made early by tissue biopsy, and the patient was

of the lesion and detection of non-septate hyphae. Enzyme-linkﬁ ated very aggressively, resulting in a successful outcome.

immunosorbent assay for the diagnosis of zygomycosis has belgl%m - L . :

; X ’ pt biopsy of suspected fungal lesions in patients undergoing
developed1,11), but its efftacy has not been confirmed. In Ourchemotherapy for leukemia is therefore recommended.
patient, diagnosis of mucormycosis was made by muscle biopsy,

which demonstrated the presence of non-septate hyphae in the

necrotic lesion. In this case, there was also a cystic space

containing a fungus ball in the lesion, which has previously beefcknowledgments
reported to be an unusual manifesta(f®8,12).

The mainstay of treatment for mucormycosis is surgical ) o
debridement followed by systemic amphotericin-B therapy. Th&"€ authors are very grateful to Dr T. H. Ghim, Division of
standard medical therapy is amphotericin-B given at a maximufpfdiatric  Hematology/Oncology, Department of Pediatrics,
dose of 1.0 to 1.5 mg/kg (1). The optimal duration of therapy arflgmory Umvgrsny, School of Medicine, for critically reviewing
the total dose of amphotericin-B are uncertain, but most patierf@ manuscript and for helpful comments and suggestions.
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