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In the past decade the number of reported 
cases of aspergillosis of the nose and paranasal 
sinuses has risen threefold, probably represent- 
ing an increased awareness of the disease. De- 
spite this, aspergillosis of the nose and sinuses 
is an uncommon disease. Apart from the 
Sudan, where the disease is endemic, only 103 
cases have been reported in the world litera- 
ture. ~-z.~ 

The fungus Aspergillus is a common sapro- 
phyte found in soil, dust, decaying organic 
matter, fruits, and grains. It may be pathogenic 
in man, animals, and birds. The usual portal of 
entry is the nose from where it may colonize in 
the sinuses, bronchi, or lung parenchyma or 
may disseminate widely. 

Aspergillosis is not contagious and sources 
of infection are exogenous7 s It may present in 
the lung as a clinically benign fungus ball, or 
as a necrotizing cavitary granulomatous proc- 
ess prone to hematogenous spread and carry- 
ing a grave prognosis. Aspergillosis is less 
common in the nose and paranasal sinuses. It 
may occur in a compromised host and may 
also affect otherwise healthy individuals with 
no underlying disease. Individuals prone to 
contract the disease are those debilitated from 
other primary diseases, and those receiving im- 
munosuppressive therapy, steroids, and antibi- 
otics. Disseminated aspergillosis is not limited 
to debilitated patients and has been reported in 
a non-neoplastic, non-neutropenic host. 77 

The signs and symptoms of paranasal sinus 
aspergillosis may mimic those of chronic bac- 
terial sinusitis. Intranasal examination may 
show polyps and pale edematous turbinates. 
Radiographs of the sinuses may show an 
opaque antrum. Antral lavage may yield little 
or no pus, and repeated irrigations may fail to 
improve the symptoms or clear the sinus radio- 
graphically. At this point  the concerned physi- 
cian will usually be suspicious of a neoplasm 
and perform a sinusotomy. The finding of a 
greenish black, rubbery, greasy material in the 
antrum is usually unexpected. Indeed most of 
the Ume the diagnosis of aspergillosis is made 
postoperatively from the morphologic appear- 
ance of tissue removed at the time of surgery. 

Histologically Aspergilhis can be identified 
by its septate hyphae and dichotomous branch- 
ing. Conidiophores are usually not  seen in tis- 
sue preparations, although on occasion they 
may be identified in tissue removed from the 
maxillary antrum. 2~ Conidiophores may 
also be seen in sputum from individuals with 

cavitary aspergillosis. Identification on hema- 
toxylin and eosin stained specimens is often 
difficult and special fungal stains are prefera- 
ble (Gridley, PAS, methenamine silver). When- 
ever possible, a direct culture of the fungus 
should be made by spreading the specimen 
over the surface of a glucose-peptose agar 
slant. The medium should contain an antibiot- 
ic for inhibition of bacterial growth. 

Aspergillus fumigatus is the species most 
often implicated in paranasal sinus disease. A. 
flavus is less common, and A. niger, A. oryzae, 
and A. nidulans have been isolated on occa- 
sion. One notable exception to this is paranasal 
sinus granuloma in the Sudan where cultures 
from affected individuals have exclusively 
shown A. flavus. 78 

Hora ~5 is of the opinion that aspergillosis of 
the paranasal sinuses may be classified as inva- 
sire or noninvasive. The invasive form, it is 
stated, behaves similarly to a malignant neo- 
plasm with bone destruction, orbital involve- 
ment, and occasionally intracranial extension. 
The noninvasive form, on the other hand, may 
present much like common bacterial sinusitis 
with rhinorrhea, nasal congestion, fullness 
over the anterior face, and an opaque antrum 
on radiography. 

The distinction between invasive and nonin- 
vasive forms is not clear-cut. The severity of 
the infection probably depends on the health 
of the host and the duration of the infection. 
Given enough time, noninvasive aspergillosis 
would probably become invasive. 

Milosev et al. TM believe that Aspergillus be- 
comes pathogenic when a sinus cavity is ob- 
structed and ventilation is impeded. In brief, it 
is stated that Aspergillus grows best in an an- 
aerobic environment. Although we believe that 
Aspergilhis may be a secondary invader of a 
diseased sinus, we do not consider anaerobio- 
sis to be essential for fungal growth. Mycotic 
infections are known to be opportunistic in- 
vaders of the body and grow well in aerated 
locations, i.e., bronchi, nose, and ear canal. 

One hundred three cases of aspergillosis of 
the nose and paranasal sinuses have been re- 
ported in the world literature exclusive of the 
Sudan. There were 17 deaths. All deaths were 
due to intracranial extension of Aspergillus. 
Two patients with intracranial extension were 
alive at the time of the report? 5' ~1 One was he- 
miparetic and blind in one eye, and the other 
had ominous cavernous sinus involvement and 
had been followed for only three months. 
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The  maxillary sinus was the mos t  prevalent  
site of Aspergil lus infection, be ing  singulm'ly 
involved in 46 of the 103 cases. The  nose was 
involved in eight cases, the spheno ida l  sinus 
alone in eight cases, the e thmoida l  sinus in 
three, and the frontal  sinus in two. In all other 
cases the sinuses were  involved in combina-  
tion. Of  interest is the fact that  a lmost  all the 
deaths from intracranial  extens ion occurred  in 
pat ients  who  were otherwise heal thy.  The one 
except ion was  a pat ient  wi th  a lcohol ic  cirrho- 
sis7 a 

"['he sphenoidal  sinus was invo lved  with 
Aspergi] lus in a total  of 14 cases2. '~. ~' ~7. ~8. a,. ,.~7, 
39.4o. 57. ~,. n, 7~ In eight of these the  infect ion was 
l imited to the sphenoidal  sinus, ~" ~s..,7..~0..~7. c,. 7, 
and four died of their  disease. 4' 's' ,,o..~ In six cases 
the sphenoidal  infection occurred  in combina-  
tion with  disease of other sinuses or ne ighbor ing  
s[ructures ,~. ,a. ~7, a~. 3~. 7~ and four of these six pa- 
tients died as a result  of in t racrania l  extens ion of 
their disease. ~' :"' ~9.7:3 One was al ive six months  
postoperat ively  and one was lost to fo l low-up2 '  ,a 
Subsequent  death of these pat ients  f rom their  dis- 
ease would be cons idered  likely. 

The diagnosis of aspergil losis  occurr ing at or 
near  the base of the skull  m a y  be difficult to 
make.  Headache  or facial pain m a y  be the ini- 
tial complaint .  Schnyder  '7 descr ibed  a case in 
wh ich  the present ing s y m p t o m s  were  those of 
t r igeminal  neuralgia.  The diagnosis  was l a te r  
changed  to retrobulbar  tumor  w h e n  the pat ient  
deve loped  bl indness  and  paresis  of the extra- 
ocular muscles.  The correct d iagnosis  of intra- 
cranial  extension of aspergil losis  was made  at 
pos tmor tem examinat ion.  In a case repor ted  by 
Weidenbecher ,  ~~ bl indness  and proptos is  were  
the present ing compla in ts  in an otherwise 
heal thy individual .  

In three cases Aspergi l lus  entry  was thought  
to be secondary to a penetra t ing foreign body  
injury of the face and maxi l l a ry  s inus2 6' '~' .~o 
Two of these patients  were inw}lved in sepa- 
rate automobi le  accidents  and susta ined facial 
injuries. One had a pebble in the maxi l lary  
sinus, *~ whereas the other deve loped  mul t ip le  
Aspergi l lus  nodules  in the skin and  a maxil-  
lary sinus aspergi l loma,  both p r e s u m a b l y  f rom 
invas ion of road dirt. a" The third foreign body 
case associated wi th  aspergi l losis  involved a 
steel spl inter  in the maxi l lary  ant rum.  52 Other 
per t inent  clinical informat ion includes  one 
pat ient  with an Aspergi l lus  p s e u d o m e m b r a n e  
in the t racheobronchial  tree, one pat ient  

with allergic b r o n c h o p u l m o n a r y  aspergi l lo-  
sis, and four pat ients  wi th  d iabetes  mell i-  
tus. ''~' ' ' '  "~' "~'~' ~;~' 7,, 

Fungal  cul tures  y ie lded  pos i t ive  identifica- 
t ion in 40 of 103 cases. Aspergillus fumigatus 
was ident i f ied in 25 pat ients ,  A. flavus in 
eight,  A. oryzae in two,  and  A. n iger  and  A. 
nidulans in one each; in three  pa t i en t s  Asper-  
gillus species  only  was  noted.  

REPORT OF CASES 

CASE 1 

A 50 year old female presented in 1971 with a 
diagnosis of chronic lymphocytic leukemia of four 
years' duration. She had been treated with cyclo- 
phosphamide and oxymetholone. There was pain 
and discomfort over the left anterior face, a sensa- 
tion of sinus fullness, and a mass in the left naris. 
The mass was subjected to biopsy and culture. His- 
topathologic study revealed branching septate hy- 
phae consistent with Aspergillus. Culture isolates 
grew out Aspergillus fumigatus. The course was 
complicated by Pseudomonas and staphylococcal 
septicemia, and she was treated with gentamicin, 
carbenicillin, chloramphenicol, methicillin, and 
penicillin. No surgery was performed on the nose or 
sinuses. She died of leukemia three years later. An 
autopsy was not done. 

CASE 2 

A 54 year old female presented in 1972 with signs 
and symptoms of chronic right maxillary sinusitis. 
The right antrum failed to clear with medical man- 
agement and antral irrigations. A Caldwell-Luc 
operation was performed. The mucous membrane of 
the antrum was noted to be markedly hyperplastic, 
polypoid in appearance, and gray in color. The lin- 
ing was interspersed with yellow abscesses and 
there was free pus in the antrum. Histopathologic 
study showed branching septate hyphae compatible 
with Aspergillus. At the time of this writing the pa- 
tient had remained free of aspergillosis for six years. 

CASE 3 

A 52 year old female had a long history of allergic 
asthma and bronchitis controlled medically with 
cortisone. She presented in 1974 with fullness in the 
left anterior face associated with increased postnasal 
drainage. The left maxillary sinus was opaque on 
transillumination and radiography. There was no ev- 
idence of bone erosion. The opaque antrum failed to 
clear despite four autral irrigations. A left Caldwell- 
Luc operation with intranasal antrostomy was per- 
formed, and a large amount of black, necrotic, 
cheesy material was encountered. Identification of 
Aspergillus species was made postoperatively from 
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Figure 1. I-Iistologic appearance of Aspergillus in tissue. Note septate hyphae (arrow) and branching, (Case 3. 
Methenamlne-si[ver stain, • 580.1 

Figure 2. Tomographs showing soft tissue mass (arrows} in sphermidal sinus. 
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tissue sections (Fig. 1). There was no recurrence of 
aspergillosis in four years' follow-up. 

CASE 4 

A 53 year old female presented in April 1977 wi th  
left facial pain and left sided headache of one year's 
duration. She was otherwise in good health. Sinus 
x-ray films revealed a soft tissue mass in the left 
sphenoidal sinus (Fig. 2}. A sublabial trans-septal 
sphenoidal sinusotomy was performed. A firm, dark 
brownish yellow mass was found filling the left 
sphenoidal sinus. The mass had eroded the left lat- 
eral wall of the sphenoidal sinus, and there was a 
small leak of cerebrospina] fluid following removal 
of the mass. The anterior wall of the sphenoidal 
sinus was removed for aeration and to facilitate 
follow-up examination. Histologic sections showed 
Aspergillus. 43ecause of the possibility of intracran- 
ial extension, the patient was given amphotericin B. 
After receiving a total of 345 rag. of amphotericin B 
over two weeks' time, it was necessary to discontin- 
ue the drug because of adverse side effects, There 
was no sign of recurrence in two years' follow-up. 

CASE 5 

A 23 year old female taking immunosuppressant 
therapy for acute myelomonocytic leukemia present- 
ed in June 1977 with a mass in the left naris. The 
mass extended from the septum to the lateral wall of 
the nose and appeared to involve the left maxillary 
sinus (Fig. 3}. A biopsy showed branching septate 
hyphao and a culture grew out A.  fumigatus ,  She 
was treated with amphotericin B preoperatively fol- 
lowed by resection of the mass through a lateral 
rhinotomy (Fig, 4). Ten months tater Aspergillus re- 
curred in the nose. She was treated with amphoteri- 
cin B, 30 rag. every other day for two months. She 
died of leukemia in July 1978. Postmortem examina- 
tion showed no evidence of aspergillosis. 

Figure 3. Black-brown ftmgal mass in left naris. 

Figure 4. Lateral rhinatomy showing lfungal mass filling left 
nasal cavity arid involving septum and lateral wall. 

CASE 6 

A 56 year old male, otherwise healthy, presented 
in December 1977 wi th  right pansinusitis. Tome- 
graphs of the right maxillary sinus revealed destruc- 
tion of the medial wall. The radiologic findings 
were consistent with a neoplasm and he underwent 
a right Caldwell-Luc operation. A foul smelling, ne- 
crotic mass was encountered in the right antrum 
and right naris. Subtotal removal was performed, 
Tissue section findings were compatible with Asper- 
gfllus species. One month later the patient was read- 
mitred and underwent right frontal sinus trephina- 
tion and right external ethmoidectomy. Cultures of 
purulent material obtained from the sinus at that 
time were ilegative for fungus. Antral irrigation was 
also negative for fungus. There  was no evidence of 
recurrent aspergillosis in one year. 

CASE 7 (ROANOKE MEMORIAL 
HOSPITAL) 

A 54 year old male was referred by his local phy- 
sician in September 1977 for evaluation of an abnor- 
mal appearing tympanic membrane. In the course of 
routine otolaryngologic examination an opaque left 
maxillary antrum was noted on transillumination. 
Radiographs revealed an opaque left antrum with no 
evidence of bone destruction. The appearance of the 
antrum did not clear after antibiotic therapy and 
sinus irrigations. A Caldwell-Luc procedure was 
performed and several concretions were noted in the 
sinus. These had the appearance and consistency of 
a soft, rough, yellowish submaxillary stone. The 
largest was approximately 8 millimeters in di- 
ameter, The mucosa was dark and polypoid. There 
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was no evidence of purulence. I-Iistopathologic ex- 
amination showed large fragments of material repro- 
senting colonies of a fungus identified as Aspergil- 
lus. There was no recurrence in 18 months. 

CASE 8 

A 71 year old male with chronic lymphocytic leu- 
kemia was referred for evaluation of multiple subcu- 
taneous leukemic infiltrations involving the head 
and neck. Radiographs and computed tomography 
showed a mass in the posterior ethmoidal area. In- 
Ira_nasal examination was normal. There were signs 
of involvement of cranial nerves llI, IV, and VI on 
the left. It was assumed that the posterior ethmoidal 
mass was a leukemic infiltrate, and the patient re- 
ceived 2000 rads directed to the left orbit and left 
posterior ethmoidal area. He was also treated with 
dexamethasone, cyclophosphamide, and vincristine. 
His course was rapidly downhill and he developed 
aspiration pneumonia, which required intubation. 
Sputum cultures grew out Aspergillus fumigatus, 
and amphotericin B therapy was begun. He died on 
the thirteenth hospital day. 

Postmortem examination revealed a posterior eth- 
moidal  cavity filled with necrotic tissue, which was 
identified as containing Aspergillus and leukemic 
infiltrates. The lesion had eroded into the cavernous 
sinus and had affected the cranial nerves in that lo- 
cation. There was disseminated aspergillosis, in- 
cluding multiple brain foci. 

C O M M E N T  

Of  the eight pat ients  r epo r t ed  herein,  five 
w e r e  females and  three  were  males  (Table 1). 
T h r e e  patients had leukemia  and  were  taking 
i m m u n o s u p p r e s s i v e  drugs at the  t ime aspergil- 
los i s  was diagnosed.  All three patients died 
o f  leukemia.  Only  one  of these three (case 8) 
h a d  evidence of aspergi l losis  at  the time of 
dea th .  Fungal  cul tures  were  posi t ive for A. fu- 
m i g a t u s  in all three l eukemia  patients.  

In  four of the o ther  five cases aspergillosis 
o c c u r r e d  in heal thy ind iv idua ls  whose  present- 
i ng  symptoms mimicked  those of chronic  si- 
nus i t i s .  One pat ient  was comple te ly  asympto- 

matic and  had been refer red  for eva lua t ion  of  
an abnormal  appear ing  ea rd rum.  An  opaque  
sinus on t rans i l lumina t ion  p r o m p t e d  fur ther  
invest igat ion.  Another  pa t i en t  w i t h  spheno ida l  
aspergil losis had a left  s ided  h e a d a c h e  and left 
s ided facial pain for one year.  Eros ion  of the 
left lateral  wall  of the spheno ida l  sinus and the 
presence  of a cerebrospina l  fluid leak suggest- 
ed intracranial  extension.  Th e  pa t i en t  rece ived  
a course of  amphote r ic in  13 and u n d e r w e n t  sur- 
gical excis ion of the fungal  mass. There  was no 
recur rence  in two years '  t ime.  Su rge ry  in the 
three cases of isolated maxi l l a ry  s inus aspergil-  
losis p roved  curat ive at f a l l ow-ups  of one  and  
one-half, four, and six years.  

The  gross appearance  of  the fungal  mass at 
operat ion varied frmn b lack  to dark  b ro w n  to 
gray-tan. The  cons is tency  was e i the r  soft and  
cheesy, or  firm and rubbery .  The  appearance  
seemed to depend  on the  degree  of necrosis  
and the p resence  or absence  of bacter ia l  infec- 
tion. In one  of our  pa t ien ts  several  rough  
rounded  ye l low concre t ions  were  f o u n d  on  the 
floor of the  antrum. Grunberg  2G r ep o r t ed  a simi- 
lar case in  which  the conc re t ions  ap p ea red  as 
foreign bodies  on sinus rad iographs .  In four  of 
our  cases a fungus e t io logy  was no t  suspec ted  
and cul tures  were  omit ted,  the d iagnos i s  be ing  
made  morpho log ica l ly  f rom t issue sect ions.  

D I S C U S S I O N  

Al though  many  pat ients  w i th  i so la ted  maxil-  
lary sinus aspergil losis and  some w i th  isola ted 
spheno ida l  sinus aspergi l los is  have  b een  cured  
by a s imple  surgical exc i s ion  and ven t i l a t i on  of 
the sinus,  this is not  a lways  the case, and 
deaths h a v e  occurred.  Mo s t  cases of orbi tal  
aspergi l losis  p resumably  s tar t  in the e thmoida l  
or maxi l la ry  sinus.  Pain ,  proptos is ,  and  
amaurosis  may  occur,  and  in t racran ia l  exten-  
sion is no t  u n c o m m o n  f rom this site. 

Once the  disease ex tends  b e y o n d  its p r imary  
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TABLE 1. Aspergillosis of the Nose and Paranasal Sinuses 

Case  Sex Age Location Species Other 

1 F 50 Nose, maxillary, ethmoidal A. fumigotus 
2 F 54 Maxillary Unknown 
3 F 52 Maxillary Unknown 
4 F 53 Sphenoidal Unknown 
5 F 23 Nose, maxillary A. fumigatus 
6 M 56 Maxillary, ethmoidal, frontal Unknown 
7 M 54 Maxillary Unknown 
8 M 71 Ethmoidal A. fumigotus 

Chronic lymphocytic leukemia, died 
Alive and well, 6 years 
Alive and well, 4 years 
Alive and well, 2 years 
Acute myelornonocyUc leukemia, died 
Alive and well. 1 year 
Alive and well, 1V2 years 
Chronic lymphocytic leukemia, died 
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focus, the spread is unrestricted by normal an- 
atomic bmriers. Aspergillus hyphae have been 
found to invade dura, blood vessel walls, and 
bone. Aspergillus may involve the internal 
carotid artery in its intracranial course, often 
causing thrombosis or rupture with fatal hem- 
orrhage.18. 60. 61 In this respect it is not unlike 
mucormycosis in which a predilection for in- 
vasion of vascular structures is well recog- 
nized. 

Aspergillus may involve the arterial and ve- 
nous circulation of the brain, either by direct 
extension from paranasal sinuses or by fungal 
aneurysms secondary to hematogenous spread 
from infected sinuses. 18' 57. ~t, 00, ~1 HortenS0 be- 
lieves that the mechanism of Aspergillus an- 
eurysm formation is direct invasion of the arte- 
rim wall either from an intraluminal embolus 
that extends its hyphae outward or from fungal 
meningitis that penetrates into the adventitia. 
The meningitis is believed to be secondary to 
paranasal sinus aspergillosis with intracranial 
extension. 

Routine sinus radiographs frequently show 
bone erosion and are erroneously interpreted 
as showing a malignant neoplasm. In fact, 
many patients come to surgery for diagnosis 
precisely because a malignant tumor cannot 
otherwise be ruled out. Antral irrigations are 
often unrewarding in either establishing a 
diagnosis or resolving the antral opacity. In- 
tranasal examination may reveal polyps, edem- 
atous mucosa, and a mass on the lateral wall of 
the nose. The clinical picture of nasal and par- 
anasal sinus aspergillosis may be confused 
with that of other diseases. The differential 
diagnosis includes malignant neoplasm, bacte- 
rial sinusitis, mucormycosis and other fungal 
infections, tuberculosis, Wegener's granuloma, 
lues, rhinoscleroma; and osteomyelitis of the 
maxilla. 

An aspergilloma limited to one sinus may 
well be cured by surgical excision. Ventilation 
by antrostomy may or may not be helpful. If 
one suspects that the infection is invasive in- 
tracranially, and thereby life threatening, am- 
photericin B should be administered. This 
drug is a potent antifungal antibiotic with dan- 
gerous side effects. The patient must be care- 
fully monitored and parenteral treatment 
usually requires hospitalization. Radiotherapy 
has been shown to be of no value2, ~a, ~7, 46, ~ 

Exposure to Aspergillus without clinical evi- 
dence of tissue invasion is assumed to be fairly 
common. Patients with allergic bronchopulmo- 

nary aspergillosis may show high titers in sero- 
logic testing as well as a positive skin test with 
Aspergillus antigen. Patients with cystic fibro- 
sis may show positive sputum cultures as well 
as positive testing to allergic aspergillosis. 
However, no case of invasive aspergillosis of 
the nose and paranasal sinuses has been re- 
ported in cystic fibrosis patients. 

Aspergillosis in the Sudan 

The Sudan appears to be an endemic area for 
paranasal Aspergillus granuloma. ~8" v~. 82. s3 Over 
60 cases have been recorded. ~8 In this area 
Aspergil]us appears to be ubiquitous. The cli- 
mate is hot and dry, and desert-like conditions 
prevail. A high dust content in the atmosphere 
and summer sandstorms enhance the dissemin- 
ation of Aspergillus spores. Aspergillus can be 
cultured from the bedding, straw roofs, timber, 
and earth floors of the Sudanese dwellings. 
Moreover, cultures of nasal swabs from asymp- 
tomatic individuals often show Aspergillus. ~2 

The warm moist confines of the maxillary 
and ethmoidal sinuses are thought to be fertile 
ground for the seeding of the fungal spores. 
The arid climate predisposes to nasal crusting, 
and the altered physiology of the nose may 
then influence the change of Aspergillus from 
a common saprophyte to a pathogen. Once it is 
entrenched, the growth of the fungus often in- 
volves the orbit, and if untreated may ultimate- 
ly invade intracranially and cause death. 

In all fungal isolates grown from Sudanese 
patients with clinical disease, A. flavus has 
thus far been the sole causative agent. ~ Other 
species of Aspergillus (niger, terreus, nidulons) 
have been cultured from nasal cavities of the 
general population, but have not been impli- 
cated in clinical disease, at least not in the 
Sudan. There are a few reports outside the 
Sudan where Aspergillus species other than A. 
flavus and A. fumigotus have been pathogenic. 
One of the patients in the series from the 
Sudan was a five year old boy, only the second 
child with clinical Aspergillus infection to be 
reported in the world literature. 

Veress et el. 83 believe that three factors may 
play a role in the pathogenicity of paranasal 
Aspergillus granuloma: recurrent inflammation 
from a hot, dry, sandy atmosphere, the in- 
herent invadability of the fungus when condi- 
tions are right, and an immunologic process 
once fungal invasion has begun. 
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Although aspergillosis is not considered en- 
demic in areas outside the Sudan, it is, none- 
theless, being encountered with greater fre- 
quency. One should not be lulled into 
believing that aspergillosis of the nose and si- 
nuses is a harmless disease. Surgical eradica- 
tion is the preferred treatment. Extension intra- 
cranially is life threatening and should be 
vigorously treated with amphotericin B or a 
.comparable antifungal agent as determined by 
culture and sensitivity tests. 
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