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Aspergillus infection can be a major cause of morbidity in immunocompromised patients, especially when 
there is pulmonary involvement. Diagnosis of aspergillosis is often complicated by the varied clinical 
presentation and compromised medical status of such patients. Four cases of head and neck Aspergillus 
infections in bone marrow transplant patients are presented. Involvement predominantly was limited to 
the oral cavity and/or sinuses, and in one case, the ear. Two cases were successfully managed with a 
combined antibiotic and surgical approach, and one case with antibiotics only. The fourth case was managed 
with antibiotics and surgery, but fatal hemorrhage secondary to sinus involvement developed. 
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HE MORBIDITY and mortality associated with Asper- T gillus infections in immunocompromised patients, 
including recipients of renal and marrow transplants, is 
well recognized.'-' The respiratory tract is the most com- 
mon primary site of this infection. Few reports of primary 
head and neck aspergillosis are available. 

Early recognition of aspergillosis is critical to achieve 
optimal therapeutic results in immunocompromised pa- 
tients.' Delayed diagnosis and treatment may lead to pro- 
gression of infection, usually with fatal outcome. The di- 
agnosis of aspergillosis may be difficult. Concomitant 
bacterial, viral, or other fungal infections may hinder 
prompt diagnosis. The complex medical status of marrow 
transplant patients can further complicate early recogni- 
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tion of infection. In general, one must rely on a combi- 
nation of microbiologic and histologic examinations, in- 
cluding that of tissue biopsy specimens, to document this 
infection.' Serologic evaluation usually is not helpful in 
establishing the diagnosis. l o  Although radioimmunoassay 
techniques may be useful in detection of antigenemia in 
systemic aspergillosis. I its overall usefulness still is un- 
certain. Treatment must be aggressive and may include 
resection of the infected tissue in conjunction with sys- 
temic amphotericin B therapy.* However, even with such 
therapy, infection may not be curable unless the patient's 
hematologic status returns to n0rma1.l.~ 

This report describes four marrow allograft patients who 
developed head and neck Aspergillus infections with dif- 
ferent presentations, courses, and outcomes. They are re- 
ported to emphasize characteristics of head and neck as- 
pergillosis. 

Case Reports 

Case 1 

The patient, a 9-year-old Indian boy (Patient 1909), had 
aplastic anemia. He was placed in a laminar air-flow (LAF) room 
before transplantation and was conditioned with cyclophospha- 
mide 50 mg/kg for 4 days, and on February 3, 1983 (day 0) 
received a transplant from his human leukocyte antigen (HLA)- 
matched, mixed leukocyte culture (MLC)-nonreactive sister. 

On day 4, Aspergillus was grown from an oral surveillance 
culture obtained day 1. At the same time, he reported pain in 
his left maxillary sinus, and although sinus aspirate cultures were 

1092 



No. 6 HEAD AND NECK ASPERGILLUS INFECTIONS - Schubert et a/. 1093 

negative, the patient was placed on amphotericin (4 mg intra- 
venously [IV] increasing to 15 mg IV I0.5 mg/kg], every day). 
Three days later he developed chills and a fever of 39.1 "C. On 
day 10, culture of a painful interproximal periodontal lesion 
between his maxillary right primary molars was positive for 
Pseudomonas cepacia and Aspergillus species. He was placed 
additionally on amphotericin oral rinses (10 mg/ml every 6 
hours) and ticarcillin, tobramycin, and vancomycin for the bac- 
terial infection. Cultures from oral washings continued to show 
Pseudomonas and Aspergillus until day 30. 

By day 25, the patient's leukocyte count was 985/mm3, al- 
though he required continued platelet support, and on day 27, 
amphotericin administration was discontinued. However, on day 
30, a drop in leukocyte count, fever of 40.6"C, and right sinusitis 
led to reinstitution of amphotericin, piperacillin, tobramycin, 
and vancomycin. On day 33, medications again were discontin- 
ued when the patient became afebrile and leukocyte count began 
to increase. Sinus films also were negative and there was no 
subsequent evidence of Aspergillus infection. He had received 
a total dose of amphotericin of 359 mg IV and 230 mg in oral 
rinses. 

Case 2 

The patient, a 3 1-year-old white woman (Patient 1764), de- 
veloped myelofibrosis after treatment of chronic myelogenous 
leukemia. She was conditioned with cyclophosphamide (60 mg/ 
M2 X 2), total body irradiation (200 rad X 6 days), and intrathecal 
(IT) methotrexate (12 mg X 2); marrow from her HLA-matched, 
MLC-nonreactive sister (day 0) then was infused. Except for 
occasional fevers, her early transplantation course was unevent- 
ful. On day 0, oral, vaginal, and rectal cultures revealed Candida. 
She was treated with amphotericin (6 mg IV increasing to 25 
mg [0.5 mg/kg] IV every day). By day 32, her leukocyte count 
reached 2100/mm3 (49% neutrophils) and she had 59,000 plate- 
lets. She was then discharged. A total dose of 475 mg IV am- 
photericin had been administered. 

She subsequently was rehospitalized for severe gastrointestinal 
acute graft-versus-host disease (GVHD) and was treated with 
methylprednisone from day 43 through day 85. On day 96 she 
developed herpes zoster of the left T-4,5 dermatome that was 
treated with vidarabine. On day 106 cranial nerve palsies de- 
veloped after 3 days of left ear pain, dizziness, and lateral nys- 
tagmus. Neurologic exam revealed a left Ramsay-Hunt syndrome 
with involvement of cranial nerves 7, 8, and 9 attributed to 
herpes zoster. 

On day 150, she developed a fever, headache, worsening ear 
pain, and nasal congestion. The left tympanic membrane rup- 
tured on day 152, and drainage from the left ear grew Aspergillus 
fumigatus. Subsequent sinus aspiration and mastoid drainage 
yielded no organisms. She was placed on amphotericin (34 mg 
[0.70 mg/kg] IV every day). Drainage from Aer left ear persisted 
for 15 days. Amphotencin was discontinued after 19 days on 
day 172 after receiving 613 mg with ear cultures having been 
negative for 11  days. The patient remained asymptomatic with 
no further evidence of Aspergillus infection. She had received a 
total dose of 1088 mg IV of amphotericin during her two hos- 
pitalizations. 

FIG. 1. Gangrenous tissue covering the maxillary left alveolus in patient 
with AMML (day 36 after transplant). Patient complained of pain in 
sinus region, and exudative drainage was observed. 

Case 3 

A 36-year-old woman (Patient 1869) was admitted on January 
19, 1983 for bone marrow transplantation for acute myelogenous 
leukemia (AMML) in relapse. She was conditioned for transplant 
with methotrexate (12 mg IT X 2), cyclophosphamide (60 mg/ 
M2 X 2), and fractionated total-body irradiation (225 rad X 7). 
On February 7 (day 0), she received allogeneic bone marrow 
from her HLA-matched, MLC-nonreactive brother. Candida 
albicans was recovered from a perivaginal rash on day 0 and 
she was placed on amphotericin (6 mg increasing to 35 mg [0.60 
mg/kg] IV every day). On day 1, she developed pharyngitis, 
headache, slight nasopharyngeal drainage, and fever (38.3"C). 
She was placed on tobramycin, ticarcillin, and vancomycin. Over 
the following 3 days, she complained of worsening oral mucositis, 
and by day 4 required 1 mg/hour morphine sulfate for pain. On 
day 11, she had slight epistaxis. On day 16 she complained of 
left cheek pain and facial edema was noted over the left maxillary 
sinus. These clinical findings progressed over the next several 
days. On day 19, sinus films revealed bilateral maxillary sinusitis, 
with fluid in the left sinus. Sinus aspirates obtained on day 2 1 
grew one colony of Aspergillus terreus. Amphotericin dosage 
was increased to 45 mg (0.75 mg/kg) IV every day on day 25. 
On day 3 I ,  the orofacial pain worsened, most notably in the left 
posterior maxillary region. Leukocyte count was 1200/mm3. In- 
traorally, a large (3 X 2 cm) necrotic tissue "flap" was noted to 
cover the edentulous ridge posterior to the first molar (Fig. I). 
She remained slightly febrile (37.7"C), and occasional serosan- 
guinous exudate was noted in the nasopharynx. Amphotericin 
dosage was increased to 50 mg (0.83 mg/kg) IV every day. Over 
the next 3 days the maxillary left first molar became extremely 
mobile. 
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FIG. 2. Bone fragments from the left maxillary sinus show branching 
septate fungal hyphae consistent with Aspergilt'tis spp invading marrow 
stroma (Gomori methenamine silver, X5 1). 

On day 39, dental films revealed a defect in the periapical 
lamina dura of the maxillary left first molar, and marked alveolar 
bone destruction posterior to the molar. A biopsy was done on 
the necrotic ridge tissue, leaving a 2.0 X 1.5 cm area of exposed 
necrotic alveolar bone. On day 40, the biopsy specimen showed 
septate fungi consistent with Aspergillus, and amphotericin was 
increased to 60 mg IV ( 1 .O mg/kg) every day. Additionally she 
was placed on amphotericin oral rinses (5  mg/ml, 2 ml every 6 
hours). 

A Caldwell-Luc procedure was performed on the left maxillary 
sinus on day 45. Pooled exudate was found, and gangrenous 
tissue and necrotic bone from the lateral and inferior walls were 
removed, including the first molar, leaving an oral-antral com- 
munication 2.5 cm in diameter. The remainder of the sinus 
mucosa (superior and medial walls) was unremarkable. 

The patient became afebrile, and sinus symptoms resolved as 
wound healing progressed. Tissue obtained from the sinus biopsy 
showed septate hyphae, branching, and tissue invasion consistent 
with Aspergillus spp (Fig. 2). On day 60, she was transferred to 
her local hospital for follow-up care. She had received a total of 
2401 mg IV amphotericin, and 730 mg applied topically for oral 
and sinus rinses. 

Case 4 

The patient, a 49-year-old man, had aplastic anemia (Patient 
7 16). He was conditioned for marrow transplantation with 50 
mg/kg cyclophosamide, and on day 0 he received marrow from 
his HLA-matched, MLC-nonreactive brother. 

On day 4, he complained of a blocked right nasal airway and 
experienced repeated epistaxis. X-rays showed mucosal thick- 
ening and clouding of several ethmoid air cells but no air fluid 
levels. On day 6, a computerized tomography (CT) scan showed 
soft tissue density consistent with mucosal thickening which filled 
the right sinus, soft tissue densities in the right ethmoid air cells 
extending into the nasal passage, and thickening of the turbinates 
on the right; there were no definite bony erosions. Gram-stained 
material from the nasal passage was suggestive of Aspergillus; 
he was started on amphotericin which was gradually increased 
to 50 mg IV (0.75 mg/kg) every day by day 16, and up to 60 
mg IV (0.90 mg/kg) every day by day 20. Cultures were positive 
for Aspergillus fumigutus. On day 10, examination of the right 
nasal passage revealed inflamed mucosa with purulent exudate 
and mucus. The middle turbinate was replaced by a large mass 
covered with necrotic debris, which was surgically removed to 
decompress the nasal passage. A Caldwell-Luc procedure on the 
right showed a sinus filled with a yellowish fluid and polypoid 
tissue. However, tissue obtained for culture was negative. Am- 
photericin-soaked nasal packs were instituted in an effort to help 
sterilize the nasal passages. He had initial signs of engraftment 
by day 12 with increasing peripheral counts. Fevers persisted. 
He was maintained on cephalothin, carbenicillin, gentamicin, 
and amphotericin. 

After sinus surgery, right facial pain continued and swelling 
partially closed his right eye. Lung lesions were noted starting 
on day 10, but bronchoscopy and biopsy were not diagnostic. 
Because there was concern about organisms resistant to am- 
photericin, 5-flucytosine ( 1  g every 6 hours) was begun on day 
I6 and continued for 4 days. Lung lesions improved radiograph- 
ically. His neutrophil count was greater than 500/mm3 by day 
23 and he became afebrile. On day 25, minor epistaxis occurred. 
Platelet count remained approximately 18,000, but good incre- 
ments were achieved with marrow donor platelet transfusions. 
That night he complained of fatigue and his fever rose to 38.7% 
On day 26, the patient had a massive nasopharyngeal bleed es- 
timated at over 2 liters of blood. He aspirated, became apneic 
and, despite intensive resuscitative efforts, could not be revived. 

Autopsy did not reveal any specific major arterial or bony 
erosions. The site of terminal hemorrhage appeared to be the 
right maxillary sinus. The right frontal and ethmoid sinuses were 
filled with a tenacious green mucoid material that grew Asper- 
gillus fumigutus. The cavernous sinuses were without erosions. 
Aspergillomas were found histologically in both lungs but grew 
no fungus. He had received 786 mg IV amphotericin B (plus 50 
mg amphotericin B for sinus packing), and 14 gm 5-flucytosine. 

Discussion 

Aspergillosis in marrow transplant patients as in other 
immunocompromised hosts presents significant diagnos- 
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tic and management problems. Although it remains less 
common than candidiasis, Aspergillus infection has been 
a major cause of death.’2,’3 Both prolonged granulocy- 
topenia (Cases I ,  3, and 4), and acute and chronic GVHD 
and its treatment (Case 2) have been associated with As- 
pergillus infe~ti0n.I~ As demonstrated by the cases pre- 
sented in this report, the clinical picture of head and neck 
infection in marrow transplant patients can be compli- 
cated by nonspecific and varied signs and symptoms. For 
example, sinusitis and epistaxis are very frequent problems 
in patients immediately after transplantation. Mucositis 
due to transplant conditioning and to viral infections also 
can interfere with early recognition of signs and symptoms 
of oral involvement. 

All four cases presented here appeared to represent iso- 
lated occurrences of infection rather than nosocomial 
 outbreak^.^-*^'^-^' It w as presumed that the patient in the 
first case acquired Aspergillus before entry into the LAF 
room; the prophylactic antifungal regimen did not elim- 
inate the organisms. In the second case, the likelihood 
that Aspergillus was merely a “contaminant” or sapro- 
phyte also must be considered. However, it has been pro- 
posed that invasive aspergillosis should be suspected in 
neutropenic patients in whom even a single colony is iso- 
lated from respiratory secretions.” 

Given the difficulties in diagnosing invasive aspergillosis 
and the apparent frequency of severe or fatal disease in 
the compromised host, prudent practice may favor an 
aggressive approach to both diagnosis and management. 
Variation in appearance of this infection may occur and 
definitive diagnostic procedures, ie, biopsy, should be 
performed when possible, unless contraindicated by the 
patient’s medical status. 

Aspergillosis can involve nearly all major head and neck 
structures and consequently, all suspected infections 
should be vigorously pursued. 19-” Sinus disease often 
tends to be invasive and involes bone. This form of in- 
fection was demonstrated in Cases 3 and 4. Aspergillus 
invades the walls of both large and small blood vessels, 
producing thrombosis and hemorrhagic necrosis which 
may lead to fatal bleeding (Case 4).23,24 Infiltrative disease 
requires both radical Caldwell-Luc surgery and systemic 
and topical amphotericin therapy. Extension of disease 
to the brain from paranasal sinuses is a major concern 
with the result usually being fataLZ5 External auditory ca- 
nal aspergillosis in healthy individuals is usually a benign 
disease with organisms growing in cerumen without in- 
vasion, although the course can be complicated by bac- 
terial or other fungal infections. In some patients, however, 
infection can spread to involve the middle ear (Case 2), 
and erosion of the mastoid air cells and temporal bone 
has been reportedF6 

Early aggressive systemic antifungal chemotherapy with 
amphotericin combined with surgical resection of the in- 
volved tissue is recommended; however, surgery can be 
complicated by the transplant patient’s general status. The 
use of rifampin or flucytosine in combination with am- 
photericin has been suggested for fulminant disease, al- 
though clinical data are l a ~ k i n g . ~ ~ . ~ ~  The value of topical 
therapy (rinses, irrigation, and packs) along with systemic 
therapy is uncertain, and its utilization in oral and nasal 
fungal infections warrants investigation. The use of gran- 
ulocyte transfusions in neutropenic patients also may 
prove useful in controlling aspergillosis when administered 
in conjunction with antifungal  agent^.'^-^' However, ul- 
timate recovery may be achieved only when the patient’s 
hematologic status returns to normal. 

The cases reported here demonstrate the variable pre- 
sentation of head and neck Aspergillus infections in im- 
munocompromised patients. Clinicians managing these 
patients must be able to recognize these infections early 
and treat them aggressively. 
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