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【 CASE REPORT 】

Primary Oral Mucormycosis Due to Rhizopus microsporus
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Abstract:
We herein report a rare case of oral mucormycosis following allogeneic hematopoietic stem cell transplan-

tation. Oral mucormycosis due to Rhizopus microsporus manifested as localized left buccal mucositis with a

1-cm black focus before neutrophil recovery. Combination therapy with liposomal amphotericin B was initi-

ated and surgical debridement was performed; however, the patient died due to progressive generalized mu-

cormycosis. Considerable attention needs to be paid to the diagnosis and management of oral mucormycosis

in post-transplant patients, thereby suggesting the importance of fully understanding the risk factors.
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Introduction

Mucormycosis is a rare infectious complication with an

incidence of 0.6% among patients who received allogeneic

hematopoietic stem cell transplantation (allo-HSCT) (1).

Mucormycosis as a breakthrough infection appears to have

increased among patients with hematological diseases be-

cause of the use of anti-aspergillus azoles or echinocandins

as routine prophylaxis (2). Mucormycosis typically presents

as an acute, aggressive, and frequently angio-invasive mold

infection, and it is often a life-threating opportunistic infec-

tion after allo-HSCT (1). The risk factors for mucormycosis

include poorly controlled diabetes mellitus, iron overload, a

previous history of iron-chelating therapy, the development

of graft-versus-host disease, prolonged neutropenia, and sys-

temic corticosteroid administration (3-5). However, no risk-

stratified therapeutic modality has yet been established.

Therefore, mucormycosis needs to be diagnosed at an early

stage. Based on previous findings showing the successful

outcomes of complete surgical debridement together with

liposomal amphotericin B (L-AMB) (4, 6, 7), an early diag-

nosis of oral mucormycosis appears to be advantageous for

minimizing the amount of tissue that needs to be removed.

Mucormycosis manifests in 6 predominant clinical forms:

rhino-cerebral, pulmonary, cutaneous, gastrointestinal, dis-

seminated, and miscellaneous, including oral (3). Pulmonary

lesions are a common manifestation in patients with hemato-

logical diseases including post-transplant patients (4); how-

ever, manifestations other than the pulmonary form are very

rare. Oral mucormycosis has been reported to also develop

in immunocompromized patients, such as those with poorly
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controlled diabetes mellitus, and Rhizopus oryzae is the

most frequent pathogen. (4, 8). But it is unclear whether the

clinical manifestation of oral mucormycosis differs accord-

ing to the type of the pathogen. In this article, we describe a

rare case of oral mucormycosis caused by Rhizopus mi-
crosporus in post-transplant patients.

Case Report

A 56-year-old male was diagnosed with secondary acute

myeloid leukemia (AML) which had transformed from poly-

cythemia vera in September, 2009. The laboratory findings

were as follows: white blood cell count, 54.8×109/L with

37% myeloblasts and 49% neutrophils; hemoglobin level,

15.0 g/dL; platelet count, 502×109/L. The patient had no ap-

parent underlying complications, potential infectious dis-

eases or any specific opportunity of environment, including

his occupation, exposure to Mucor species (e.g., decaying

vegetation and soil, barns, compost piles, plants, and smok-

ing), and had not been administered voriconazole or iron

chelators. Standard chemotherapy with cytarabine and daun-

orubicin did not result in hematological remission. The pa-

tient was isolated in a laminar air flow room from the initia-

tion of induction therapy. Treatment with low-dose cyta-

rabine was subsequently administered to debulk AML blasts

before allo-HSCT. The patient’s general condition was main-

tained without any infectious diseases or oral mucositis de-

spite prolonged severe neutropenia. The patient did not have

any donor candidates among his siblings or in the Japan

Marrow Donor Program. After receiving one course of low-

dose cytarabine, unrelated cord blood transplantation (total

nucleated cell dose, 4.28×107 cells/kg; CD34-positive cell

dose, 0.62×105 cells/kg; HLA 4/6 loci mismatched, from a

male donor) was performed using myeloablative condition-

ing (fludarabine 120 mg/m2, intravenous busulfan 12.8 mg/

m2, and total body irradiation 4 Gy / 2 fr.) in October 2010.

Tacrolimus and oral mycophenolate mofetil were used as

agents for graft-versus-host disease (GVHD) prophylaxis.

Micafungin at 50 mg daily and levofloxacin at 500 mg daily

were administered for anti-fungal and -bacterial prophylaxis,

respectively.

On day +6 of transplantation, the patient developed fever

with grade 3 oral mucositis during persistent severe neutro-

penia. According to the c-D-index, the scoring system to

predict invasive mold infection, such as aspergillosis, based

on the severity and duration of neutropenia (9), his condi-

tion was classified as high-risk (c-D-index 6,940). However,

routine microbiological tests were negative: neither bacteria

nor fungi were detected in the blood cultures. Furthermore,

β-D glucan and galactomannan antigens were not elevated

and computed tomography did not reveal any infectious le-

sions. Antibiotic agents were initiated for the oral infection

and improved his fever and oral mucositis. On day +15, the

patient re-presented with fever and localized left buccal mu-

cositis with a 1-cm black focus in swollen cheek skin. Der-

matitis progressed rapidly despite treatments with 5 different

antibiotics, and his general condition deteriorated

(Fig. 1A and B). Computed tomography revealed edematous

changes in the larynx and pharynx, and subcutaneous swel-

ling from the left cheek to the neck (Fig. 1C and D). Oral

mucormycosis was clinically diagnosed based on the clear

boundary of necrotic tissue with an obstructed airway. A

skin biopsy on day +24 showed that the necrotic surface

layer was covered with non-septate hyphae with branching

at wide angles (Fig. 2A-C). Fungal cultures revealed broad

hyphae with very few septa that produced long sporangio-

spores terminating with a dark and round sporangium

(Fig. 2D). A molecular analysis using a polymerase chain

reaction method identified Rhizopus microsporus as follows;

DNA was extracted from fungi cultured in Sabouraud agar

using a nucleic acid extraction kit (Kyokuto Pharmaceutical

Industrial, Tokyo, Japan). Next, using the extracted DNA as

a template, PCR was carried out with the fungal D1/D2 re-

gion as a target using a kit [Fungal rDNA (D1/D2) PCR kit

fast, Takara, Kusatsu, Japan] (http://www.clontech.com/JP/Pr

oducts/PCR/Pathogen_Detection_and_Screening_Kits/Bacteri

al_Pathogen_Detection/rDNA_PCR_Kits?sitex=10025:2237

2:US), as previously described (10). The PCR amplification

product of approximately 650 bps was purified and labeled,

and the nucleotide sequence was determined by direct se-

quencing (Genetic Analyzer 3130, Applied Biosystems, To-

kyo, Japan). Based on the obtained nucleotide sequence, the

homology of the nucleotide sequence was analyzed using a

database (BLAST), and the one having the highest homol-

ogy was used to identify the fungal species.

The administration of 5 mg/kg/day L-AMB was initiated

and surgical debridement was performed on day +24, as de-

scribed previously (4, 6, 7). However, debridement could

not be completed due to the presence of a large necrotic le-

sion involving the floor of the mouth, tongue, and mandi-

bula. The patient was treated with L-AMB for 7 days, but

died on day +31 after allo-HSCT (Fig. 3).

Discussion

Oral mucormycosis in this patient occurred before neutro-

phil engraftment after transplantation, rapidly progressed de-

spite combination therapy with the administration of L-

AMB and surgical debridement, and resulted in a fatal out-

come. Mucormycosis mostly involves pulmonary or rhino-

cerebral lesions at the late phase after allo-HSCT (3-5),

while oral mucormycosis is more likely to occur before neu-

trophil recovery (11-14). The clinical course of this case in-

dicated the important risk factors for oral mucormycosis af-

ter allo-HSCT.

This case had sustained neutropenia, even before undergo-

ing allo-HSCT, which may have been related to refractory

AML itself and chemotherapy until shortly before HSCT.

The prolonged neutropenic period before and after HSCT

(high c-D-index on day +6 of allo-HSCT) may have had an

unfavorable influence on mucormycosis. Although the D-

index and c-D-index were originally established to estimate
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Figure　1.　Skin appearance and computed tomography findings of oral mucormycosis. A black ne-
crotic area progressively enlarged on day+15 (A) and day+24 (B) after transplantation. Computed 
tomography showed swelling of the oral mucosa and lower jaw skin that rapidly progressed on 
day+18 (C) and day+20 (D).

Figure　2.　Pathological findings and a tissue culture of oral mucormycosis. A skin biopsy specimen 
was completely necrotic, with a surface that was covered by non-septate hyphae with branching at 
wide angles [Hematoxylin and Eosin (H&E) staining, 100×] (A). Hyphae infiltrated the vessels and 
surrounding subcutaneous tissue (H&E staining, 200×) (B). Grocott’s methenamine silver stain re-
vealed the presence of fungal hyphae (400×) (C). A skin culture grew Mucor spp. (D).
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Figure　3.　The clinical course from the initiation of low-dose Ara-C to post-transplantation. The 
intensity and duration of neutropenia persisted before and after allo-HSCT, and the c-D-index ex-
ceeded 5,800 (i.e., the cut-off point of the c-D-index to estimate the risk of mold infection, mainly as-
pergillosis) on day+4 after allo-HSCT. Fever with oral mucositis developed on day+6, and a black 
necrotic area due to mucormycosis was identified on day+15. L-AMB: liposomal amphotericin B, 
CPFG: caspofungin, MCFG: micafungin, TBI: total body irradiation, Ara-C: cytosine arabinose, 
uCBT: unrelated cord blood transplantation, WBC: white blood cell, allo-HSCT: allogeneic stem cell 
transplantation, c-D-index: cumulative D-index

the risk of mold infection, mainly aspergillosis, these in-

dexes might be also useful for predicting the risk of mu-

cormycosis, which was calculated including the neutropenic

period before and after transplantation. Considering the seri-

ous clinical course of mucormycosis, it is necessary to es-

tablish either a scoring system for its prediction or a risk as-

sessment system using a large cohort of patients under se-

vere immune suppression, such as those with prolonged neu-

tropenia, and those after transplantation.

Oral mucositis in the present case may have been closely

related to the development of oral mucormycosis. Mucosal

toxicity appeared to have been enhanced by cytotoxic che-

motherapy before the conditioning regimen, and condition-

ing with radiation severely aggravated it, thus increasing the

risk of invasive oral infection.

Furthermore, the prolonged use of Micafungin from be-

fore transplantation also promoted the development of oral

mucormycosis through selective pressure on molds (15, 16).

Based on the efficacy of L-AMB for patients with febrile

neutropenia (17), its administration represents an important

therapeutic option as an initial empirical therapy when pa-

tients have a condition similar to that observed in the pre-

sent case. Because there is a report demonstrating that

Rhizopus microporus was less sensitive to posaconazole than

other Mucor speices in vitro (18), the use of L-AMB as an

initial empirical therapy should thus be considered for pa-

tients suspected of having oral mucormycosis.

The early application of combination therapy with com-

plete surgical debridement and L-AMB administration has

been reported to be successful in some cases with oral mu-

cormycosis (12, 13). Surgical debridement was performed

and the administration of L-AMB was also initiated for the

present case, but these treatments failed to successfully treat

the disease. Due to the limitations associated with the diag-

nostic modality used to detect mucormycosis at an early

phase, the development of novel methods is required for se-

verely neutropenic patients. Recent studies reported that a

quantitative polymerase chain reaction (PCR) for the detec-

tion of circulating DNA using serum samples is effective for

diagnosing mucormycosis at an early stage (19, 20), and a

novel antigen specific to Rhizopus species was identified us-

ing an animal model (21). A preemptive strategy for mu-

cormycosis using L-AMB guided by a PCR method and an-

tigen detection to identify invasive aspergillosis using the

galactomannan test may thus be warranted in the fu-

ture (22, 23).

In conclusion, considerable attention needs to be paid to

the diagnosis and management of oral mucormycosis in
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post-transplant patients with the following risk factors: (i)

persistent neutropenia before and after transplantation, (ii)

the potential risk of oral mucositis by cytotoxic treatments

before the initiation of a conditioning regimen, and (iii) the

use of azole or echinocandin as prophylaxis. In the present

practice, performing combination therapy with complete sur-

gical debridement and the administration of L-AMB should

be applied as early as possible when mucositis with a small

necrotic area develops in patients with such risk factors.
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