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Disseminated Microascus cirrosus Infection in Pediatric Bone
Marrow Transplant Recipient
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Microascus cirrosus Curzi and its associated anamorphic state, Scopulariopsis, were recovered from the
cutaneous lesion of a 12-year-old male who had undergone an autologous bone marrow transplantation for
acute myelogenous leukemia. Histopathology sections from the biopsied lesion demonstrated septate hyphae
consistent with a fungal etiology. Radiographic studies of the lungs subsequent to progression of the lesion
revealed a consolidation in the right upper lobe suggesting a primary focus of infection. While M. cirrosus is
fairly abundant in nature and widely distributed in stored grains in North America, this is, to our knowledge,
the first reported human infection by this species. Salient characteristics for the identification of this dema-
tiaceous ascomycete, M. cirrosus, will be presented.

Several case reports, while lacking convincing direct micros-
copy, have suggested the role of various Scopulariopsis species
as etiologic agents in opportunistic human and animal disease
(1, 6, 10). We report a case of invasive cutaneous and pulmo-
nary fungal infection caused by a Scopulariopsis species and its
teleomorph, Microascus cirrosus, in a pediatric bone marrow
transplant recipient.
Case report. A 12-year-old male with secondary acute myelog-

enous leukemia received a purged autologous bone marrow
transplant in March, 1992. His preparative regimen consisted
of total body irradiation, etoposide, and cyclophosphamide.
Antimicrobial prophylaxis included acyclovir, clotrimazole tro-
ches, and intravenous immunoglobulin administration. The pa-
tient’s room was equipped with a high-efficiency particulate air
filter. His early posttransplantation course was complicated by
severe mucositis and prolonged fever and neutropenia. Em-
piric antibiotic therapy consisted of vancomycin, ceftazidime,
and tobramycin. On day 12 posttransplantation, 1 mg of am-
photericin B per kg of body weight per day was added to the
antibiotic regimen because of persisting fever and neutropenia.
No bacteria or viruses were isolated from the blood, urine, or
tracheal aspirate specimens. Roentgenograms of both the chest
and sinuses were normal. Absolute neutrophil counts ranged
from 100 to 112/mm3 throughout the patient’s hospitalization.
On day 19 posttransplantation, a 1-cm erythematous skin

macule was noted on the right leg below the knee. The lesion
progressively became indurated, dusky, and tender. Sections
were prepared from the biopsied specimen and stained with
periodic acid-Schiff, hematoxylin-eosin, and Gomori-methen-
amine silver stains. Microscopic examination of all sections, as
well as a homogenate of the biopsy specimen stained with
KOH-Calcofluor, revealed branching, septate hyphae and mo-
niliform fungal elements (Fig. 1). Additional slides cut from
the same block to document the moniliaceous-dematiaceous
nature of the hyphae with the Fontana-Masson stain failed to
reveal any more fungal elements, and thus, melanin was not

demonstrated. Because of these findings, a radiological exam-
ination of the brain sinuses, lungs, and abdomen was per-
formed. The dosage of amphotericin B was increased to 1.2
mg/kg/day following the detection, by computerized tomogra-
phy (CT), of a mass in the upper lobe of the right lung.
Although the patient tolerated therapy well, the fungal in-

fection continued to progress. By day 34 posttransplantation,
the skin lesion appeared larger and necrotic. A repeat CT scan
of the lungs revealed an interval increase in the size of the
consolidation involving the right upper lobe. Liposomal am-
photericin B (Amphocil [amphotericin B collodial dispersion];
Liposome Tech. Inc., Menlo Park, Calif.) therapy was then
initiated at 6 mg/kg/day. After 8 days of therapy, and despite
persisting neutropenia, the skin lesion decreased in size and
became dry and nontender. A resolving right upper lobe infil-
trate was demonstrated by both CT scan and chest roentgen-
ogram.
Since the patient remained asymptomatic during the next

several weeks, with complete resolution of the skin infection,
Amphocil was discontinued. The progress of the patient was
monitored for 7 months following discharge, and no clinical
evidence was found to indicate a recurring fungal infection.
The patient eventually expired as a result of a recurrence of his
leukemia. An autopsy was not performed.
Mycology. The biopsied specimen obtained from the cuta-

neous lesion was inoculated onto Sabouraud dextrose agar and
brain heart infusion agar containing 5% sheep blood. Within 1
week of incubation at 308C., small dark colonies, approxi-
mately 3 mm in diameter, were observed growing on the cul-
ture medium. Upon extended incubation, these colonies de-
veloped a dark, powdery surface which was marked by radial
grooves and a slightly raised center. Microscopic examination
of potato dextrose agar slide cultures revealed smooth, glo-
bose, catenulate annelloconidia, 3 to 4 mm in diameter, origi-
nating from single or penicillate flask-shaped conidiophores
attached to dematiaceous, septate hyphae, which resembled
those found in Scopulariopsis species. Within 4 to 5 weeks,
small black fruiting structures were observed growing on the
surface of a potato dextrose agar plate which had been inoc-
ulated from the primary culture. Examination under a dissect-
ing microscope revealed globose perithecia, some of which
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appeared to be extruding ascospores. The isolate was then
submitted to the Texas State Department of Health, Austin,
Tex., and to the Fungus Testing Laboratory (FTL), Depart-
ment of Pathology, University of Texas Health Science Center
(UTHSC) at San Antonio, San Antonio, Tex., and it was iden-
tified as a Microascus sp. by the state laboratory and as Scopu-
lariopsis brumptii by the FTL (UTHSC accession number, 92-
780).
The isolate was subsequently resubmitted to the FTL in an

attempt to clarify the discrepancy in the identification. The
mould, which was received on Sabouraud dextrose agar and
appeared reddish brown, was inoculated on potato flakes agar
(PFA) (7) slide cultures and single plates and incubated at
258C. Unlike examination of the initial isolate studied, reex-
amination of the same fungus resulted in observance of peri-
thecia and ascospores in addition to the conidial-anamorphic
structures of the Scopulariopsis species. Colonies on PFA grew
rather slowly, reaching a diameter of 3 to 4 cm in 6 weeks at
258C. They were initially olivaceous gray in color, later turning
olivaceous brown and finally dark to reddish brown. Young
cultures exhibited small droplets of a clear exudate at the
periphery of the colony. Colonies had a mealy appearance due
to the funiculose growth characteristics and were zonate with
perithecia developing within these concentric rings. Numerous
perithecia, which were often overgrown with the conidial ana-
morph, were produced. Perithecia were black, superficial, or

partially immersed; they were primarily spherical and approx-
imately 175 to 214 mm in diameter, with short, cylindrical necks
measuring less than 100 mm in length (most were approxi-
mately 40 mm; Fig. 2). At maturity, ascospores were extruded
from the perithecia in the form of a long cirrus. Asci were
ovate (9 to 14 by 7 to 11 mm) and evanescent. Ascospores
appeared light brown, measured 4.5 to 6.5 by 3 to 5 mm, and
were variably shaped; i.e., some were plano-convex or slightly
concavo-convex, while others appeared almost heart shaped
(Fig. 3). Frozen stock cultures of the original isolate, UTHSC
92-780, subcultured onto PFA, also produced characteristic
perithecia and ascospores. The dematiaceous Scopulariopsis
anamorph-conidial phase was also present on PFA. Dark veg-
etative hyphae bore conidiophores along its length. Annello-
phores were broader in the center, narrowing toward both
ends. Annelloconidia were globose to subglobose in shape,
rounded, sometimes slightly pointed at the ends, smooth to
delicately roughened, measured 3.5 to 4.5 by 3 to 4 mm, were
borne in tangled chains 20 to 50 mm in length, and were pale,
gray brown in color. The truncate character of other Scopu-
lariopsis spp. is not as well seen in this species (Fig. 4). On the
basis of these criteria, according to the key of Morton and
Smith (5), the isolate was tentatively identified by the FTL as
Microascus cinereus (Emile-Weil et Gaudin, Curzi) with its
anamorphic form being Scopulariopsis cinerea (Emile-Weil et
Gaudin) (4), confirming the identification by the Texas State

FIG. 1. Section of a biopsy specimen from the cutaneous lesion showing
branching, septate hyphae, and moniliform fungal elements (Gomori methena-
mine silver stain; magnification, 3324).

FIG. 2. Perithecium of M. cirrosus UTHSC 92-780 showing perithecial neck
measuring approximately 40 mm (magnification, 3216).

FIG. 3. Straw-colored plano-convex and concavo-convex ascospores of M.
cirrosus UTHSC 92-780 (Nomarski optics; magnification, 3900).

FIG. 4. Vegetative hyphae, annellides, and catenulate annelloconidia of the
dematiaceous Scopulariopsis anamorph UTHSC 92-780 (Nomarski optics; mag-
nification, 3900).
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Department of Health. This isolate was then referred to Lynne
Sigler, University of Alberta, Edmonton, Alberta, Canada, for
confirmation.
Examination of the isolate there, according to the key for

Microascus species of Barron et al. (3) and a revision of the
genus by von Arx (9), revealed the fungus to be Microascus cir-
rosus Curzi (Microascus desmosporus sensu Morton & Smith).
Discussion. The development of cutaneous invasive fungal

infections in transplant recipients has been associated with a
variety of filamentous fungi including dematiaceous moulds,
hyaline hyphomycetes, and dimorphic fungi, as well as yeasts
such as cryptococci and Candida species. Infections result from
either direct skin inoculation or hematogenous spread from a
systemic focus. Since Microascus spp. are common in the en-
vironment, one must be cautious when differentiating true in-
vasive infection from contamination or colonization. A lack of
antecedent skin trauma in this patient, however, coupled with
observance of fungal elements in the histologic section of the
biopsy and isolation of the fungus, suggests that the cutaneous
lesions resulted from dissemination of the fungus from the
pulmonary site. Radiographic evidence of consolidation in the
upper lobe of the right lung, which resolved in response to
antifungal therapy, also would lend credence to the hypothesis
of a pulmonary focus.
The infection, which persisted despite treatment with am-

photericin B, resolved after initiation of therapy with a colloi-
dal dispersion formulation of amphotericin B, Amphocil. Since
in vitro resistance to amphotericin B is documented to occur
among Scopulariopsis spp., one could expect a similar situation
with its teleomorph, Microascus. Therefore, the use of a lipo-
somal preparation of amphotericin B, which permits escalated
dosages because of reduced toxicity, may be more efficacious
against this etiologic agent.
The genus Microascus was described by Zukal in 1885 (11)

with Microascus longirostris as the type species. The genus
contains 14 described species which are often common soil
fungi. They are also quite often isolated from plant seeds and
various kinds of animal dung. Many of the species in this genus
possess anamorphs (asexual forms) which have been impli-
cated as pathogens of humans and animals. The species de-
scribed in this case report, Microascus cirrosus Curzi (3a), rep-
resents the teleomorph (sexual, perfect form), while the
dematiaceous Scopulariopsis sp. is its associated anamorph.
This fungus is of interest not only because of its newly observed
status as an agent of invasive mycosis, but also because it is
dematiaceous in both of its forms. Most laboratorians equate
Scopulariopsis species with tan-colored colonies rather than
dematiaceous ones. There are other species of Scopulariopsis
which are darkly pigmented and some of which have been
associated with human disease, e.g., S. brumptii Salvanet-Du-
valin; however, this species has no associated teleomorph.
Thus, one could misidentify a dematiaceous Scopulariopsis sp.
if the teleomorph was not expressed.
Microascus spp. produce ascocarps termed perithecia, which

contain asci and evanescent ascospores. The perithecia pro-
duce a neck structure which, in combination with the size and
shape of the ascospores, is an important criterion for ascer-
taining the species identity.
Culturally, M. cirrosus is very close to M. cinereus but differs

in the darker color and less-stable habit. Microscopically, dif-
ferences between these two species are seen in the size and
shape of the ascospores, the length of perithecial necks, and
the diameter of ripe perithecia. The ascospores of M. cinereus
are plano-convex or slightly concavo-convex, shaped like seg-
ments of an orange and appearing oval in end view. Those of
M. cirrosus are concavo-convex or almost heart shaped. This

species, however, shows a wide variability in ascospore shape
and size within and between isolates, making a determination
of the predominant size and shape somewhat difficult. In M.
cinereus, perithecial necks are lacking or very short, and ripe
perithecia are larger than those seen in M. cirrosus (300 to 350
versus 130 to 220 mm in diameter) (8). WhileM. cirrosus grows
at 378C, it may not produce characteristic perithecia at this
temperature.
The genus Petriella Curzi is very similar to Microascus in the

following characteristics: (i) ascocarps are perithecium-like
with a well-marked ostiole (opening), (ii) the asci are distrib-
uted at all levels within the centrum and are evanescent (re-
leased from the ascus before being liberated from the perithe-
cium), (iii) the ascospores are asymmetric in most species, and
(iv) at maturity, the ascospores are extruded either in the form
of a long cirrus or as a gelatinous ball at the mouth of the
ostiole, depending upon environmental conditions. The genus
Petriella was originally described as distinct fromMicroascus on
the basis of the hairy condition of the perithecium in Petriella
spp. (2). This distinction was not justified, however, as a num-
ber of Microascus spp. show development of setae (hairs) on
the perithecial body or neck. Petriella spp. may be distin-
guished, however, by other criteria: ascospores are much larger
and bulkier, averaging 9 to 10 mm long by 4 to 6 mm wide, and
are usually red brown in color, while those of Microascus are
smaller and straw colored; Petriella spp. possess Graphium and
Sporotrichum anamorphs while Scopulariopsis is the anamor-
phic stage of Microascus, with the single exception of Microas-
cus stysanophorus, which has both Stysanus and Sporotrichum
asexual forms.
Conclusion. There is a paucity of information available con-

cerning clinical infections caused by Microascus species. Two
reports have documented three cases of onychomycosis caused
by M. cinereus (1, 10). To our knowledge, isolation of M.
cirrosus has not been previously reported as an etiologic agent
of phaeohyphomycosis in an immunocompromised patient.
The case presented here reflects yet another example of the
ever-escalating number and diversity of fungi capable of incit-
ing disease in the host with an abrogated immune system.

The authors gratefully acknowledge the expertise of Lynne Sigler,
Curator, University of Alberta Microfungus Collection and Herbar-
ium, Devonian Botanic Garden, Edmonton, Alberta, Canada, who
provided the final identification of this isolate.
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