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Our findings may explain the shortened stypven times
which have been observed in patients with ischaemic
heart-disease,12 since plasma-triglyceride levels are fre-
auentlv elevated in this disease.13 14
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ASPERGILLOMA OF PARANASAL SINUSES

AND ORBIT IN NORTHERN SUDANESE

SO-CALLED non-specific granuloma of the paranasal
sinuses with extension to the orbit and resultant proptosis
is not uncommon in Northern Sudanese; the orbital lesion
behaves somewhat like a locally invasive tumour and raises
treatment problems.

Biopsy material of this condition was submitted to the
university pathology department, Western Infirmary,
Glasgow. The condition was then appreciated to be, in
fact, an aspergillus granuloma, and this was confirmed by
culture of operative specimens in the university depart-
ment of medical mycology.

MATERIAL

Six cases have so far been fully investigated in the ear, nose,
and throat department of Khartoum Civil Hospital. All were
male Northern Sudanese, aged 20-60, whose occupations were
as diverse as student and farmer. There was, therefore, no
obvious consistent occupational infective source. The duration
of the condition varied from 1 to 10 years; five of the six showed
proptosis and one had prominence of one cheek. The skin was
involved in one instance. The major symptoms were on the
left side in five cases.
None had been previously treated with antibiotics or steroid

hormones. In five, preliminary otorhinolaryngological examina-
tion was negative; in the sixth (who had 4 years previously
had a Caldwell-Luc operation with removal of polyps) rhino-
scopy showed partial obstruction of the nasal cavity due to
medial displacement of the lateral wall and also prominence
of the left lateral nasopharynx. In all, radiography of the chest
was negative. Four of the patients had mild anaemia but no
other significant haematological abnormality. The eosinophil
count was 84, 116, and 372 per c.mm. in three cases. In all
six patients operative material showed histological evidence of
aspergillosis, and culture was positive in the two cases where
this was attempted.
Treatment

In one instance the operative treatment was clearance of an
ethmoidal mass under local anaesthesia, but in the others general
anaesthesia was employed. The procedures included exentera-
tion of the orbit and partial clearance of maxillary antrum;
clearance of antrum, orbital floor, and nasopharynx; clearance
of orbital floor and antrum; and complete clearance of ethmoid
sinus and antrum and partial removal of orbital floor. In all
instances very wide drainage was obtained, and iodoform
packs were left in situ for 4 days. The sixth case is too recent
for any evaluation, but the.other five are well and have no
evident residual disease some 3, 5, 6, 6, and 8 months after
operation.

PATHOLOGICAL FINDINGS

All specimens were of tough consistency and were
greyish-white. Microscopic examination of sections
stained with haemalum and eosin showed a fibrous-tissue

background. In places there were abundant infiltrates of
12. McDonald, L., Edgill, M. Lancet, 1959, i, 1115.
13. Albrink, M. J., Meigs, J. W., Man, E. B. Am. J. Med. 1961, 31, 4.
14. Schrade, W., Boehle, E., Biegler, R. Lancet, 1960, ii, 1409.

plasma cells, lymphocytes, neutrophil and eosinophil
polymorphs, and some fibroblasts. Giant cells were also

numerous; their numbers varied from area to area, but

might amount to about 10 per high-power field in some
places. The giant cells also varied in size and shape and
in the number and position of the nuclei. These giant
cells were most characteristically oval or polyhedral with
pink, rather hyaline cytoplasm, but might be of any shape.
Their nuclei were vesicular, often peripheral but occa-
sionally in central aggregates. The number of nuclei
varied from 5 to 50 or more per cell.
Some giant cells contained vesicles surrounding refrac-

tile bodies which were circular or linear; occasionally these
bodies were faintly hxmatoxyphil, but more often were
difficult to see. Occasional giant-cell systems were seen
forming around these refractile bodies, which were also
present in adjacent fibrous tissue.

Sections stained by the periodic-acid/Schiff method
showed the refractile structures to be septate hyphae of
appearance consistent with the diagnosis of an aspergillus.

MYCOLOGICAL FINDINGS

The isolates in each of two cases examined were identi-
fied as members of the Aspergillus fiavus-oryzae group on
the basis of their rough, colourless conidiophores and
colony colour, which varied from almost white with pale
yellow-green sectors in one case to deep yellow-green in
the other. Thom and Raper emphasised that, in this
group, species could not be distinguished by colour and
conidiophore length: any variation from dwarf, deep
green to long-stalked, very pale greenish-yellow might be
found. They did, however, distinguish between the species
aggregates A. flavus, in which sporing heads with two
series of sterigmata predominate, and A. oryzae, in which
the majority of heads have a single series of sterigmata.
On this basis the isolates have been identified as A. oryza.

In both instances cultures from the granulomatous mass
on Sabouraud’s glucose, Czapek-Dox, and 2% malt-
extract agar media were virtually pure growths of A. oryzae.
Cultures on the same range of media from nasal swabs
some 10 days after operation also yielded this fungus, but
others-e.g., A. niger, A. nidulans, and Helminthosporium
sp.-predominated.

DISCUSSION

Although the true nature of non-specific giant-cell
granuloma of paranasal sinuses and orbit in the Sudan
has only now been appreciated, several similar isolated
cases have been reported from the United Kingdom,
United States of America, and Russia.

Wright 2 described two cases in which aspergillus granulomas
invaded the orbit. The causal organism was A. oryzae in one
and A. flavus in the other. Biopsy revealed polymorphs,
macrophages, and giant cells containing septate mycelial
elements. The filaments in giant cells were not readily seen in
conventional hxmatoxylin-and-eosin sections but were demon-
strated with Leishman’s stain. (We have not found Leishman’s
stain to be of especial value and prefer the periodic-acid/Schiff
method.)

In 1933 Adams 3 reported a case of a 32-year-old Negress in
whom A. fumigatus caused infection of ethmoid, sphenoid, and
maxillary sinuses extending into the left orbit and causing
exophthalmos. Adams pointed out that only eight cases of
A. fumigatus infection of the nasal sinuses had then been
reported; seven of these had been in women, and the sex of the
eighth patient was not stated.

Veirs and Davis 4 suggested that, while fungus infections of
1. Thom, C., Raper, K. B. A Manual of the Aspergilli. Baltimore, 1945.
2. Wright, R. E. Br. J. Ophthal. 1927, 14, 601.
3. Adams, N. F. Archs Surg., Chicago, 1933, 26, 999.
4. Veirs, E. R., Davis, C. T. A.M.A. Arch. Ophthal. 1958, 59, 172.
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the eye-globe were rather common, those of the orbit were
rare; where the latter were granulomatous, proptosis and
limitation of eye movements might occur. They reported four
cases, including one of aspergillus granuloma of orbit in a
47-year-old wife of a farmer.

Bailey and Fulmer 5 reported a further case of aspergillus
granuloma of the orbit and cited a further case, published by
Tikhomirov in Russia, of mycosis of the orbit simulating a
malignant tumour. The case of Bailey and Fulmer was a
65-year-old male cotton-gin worker who presented with right-
sided proptosis due to involvement of antrum and orbit by a
granuloma. Septate mycelia were seen, and at second operation
A. flavus was isolated. Treatment with amphotericin B had
little effect, but oral potassium iodide produced subjective
improvement and griseofulvin gave some relief.

We believe that cases may be divided into two groups
-those which extend into the orbit from the maxillary
antrum, and those which arise in the ethmoid sinus and
later involve the orbit. It is possible that in the tropics
aspergillus is normally present in the nasal passages, and
that when local conditions are altered they may become
pathogenic. Vasomotor rhinitis, polyp formation, and
recurrent sinusitis are common in the Sudan, perhaps
because for much of the year the climate is warm and

very dry. Nasal encrustation and catarrh are commonplace.
5. Bailey, J. C., Fulmer, J. M. Am. J. Ophthal. 1961, 51, 670.

We attribute the good results in our cases to wide drain-
age, since in one case partial removal with drainage led to
resolution. Our empirical use of the iodoform pack may
have been valuable, in view of previous reports that
iodine preparations are sometimes helpful.

CONCLUSIONS

Granulomatous disease of the paranasal sinuses and
orbit in Northern Sudanese has proved to be the result of
infection by aspergillus. The diagnosis may be readily
made from biopsy sections stained by the periodic-acid/
Schiff method. Infection may follow pre-existing nasal
disease. Surgical removal and wide drainage give good
results.

Requests for reprints should be addressed to A. T. S., University
Department of Pathology, Glasgow, W.1.
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New Inventions

SOLID-STATE SYNCHRONISER FOR
DIRECT-CURRENT REVERSION

Kitchen 1 described a valve-operated electronic synchroniser
for use in D.c. reversion. We constructed this device in the
National Heart Foundation laboratories in Hobart from the
published data and from additional information.2 We con-

fig. I-Circuit diagram.

firmed that it did consistently energise the switching-relay at
the right interval after the R wave of the input trace from the
electrocardiogram (E.C.G.), as had been shown by Oram and
Davies.3 However, the instrument could be driven into an
unstable state either by rapid repeated depression of the firing
button or by the presence of considerable A.C. interference
on the E.C.G. This interference sometimes caused the instru-
ment to work at the moment when the circuit was closed with
the firing button without reference to the delay which had been
chosen. Several attempts were made to overcome this difficulty
but none proved to be entirely satisfactory.

1. Kitchen, L. D. Lancet, 1963, ii, 1310.
2. Kitchen, L. D. Personal communication, 1964.
3. Oram, S., Davies, J. P. H. Lancet, 1964, i, 1294.

We have particularly severe A.C. interference problems in
our clinical laboratories and we felt that a different approach
to the construction of a synchroniser was necessary.
We describe here a solid-state synchroniser which was

primarily designed for use with a D.c. defibrillator of American
make. It is, however, readily adaptable for use with other
makes. This synchroniser has a number of advantages over

M 
the commercially available models and over the

I 
valve-operated instrument described by Kitchen.1


