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Introduction

Maduromycosis is a rare, noncontagious disease
of man and animals characterized by chronic
indurative inflammatory swelling termed maduro-
mycotic mycetoma. Historically, mycetoma in
man was first reported from India, and most of
the early cases were found in the province of
Madura 23"

All know animal cases of eumycotic mycetoma
with one exception, have occurred in the United
States. 3:9+10)

nated as etiologic agents of maduromycosis in

Three fungi have been incrimi-

animals, Helmintbosporium speciferum, Cur-

vulgvia (C) geniculata and Allescheria (A) boydii.
3,4,5,6,7,9,11,12,13)
Of eleven cases of mycetomas in dogs far

reported in United States, two cases of C. genicu-
lata, one case of helminthosporum species and
two cases of A. boydii were accepted as identified

case studies with available culture findings.

48.7910)  Both cases of A. boydii represented
abdominal involvement of the lesion, %1%

In this report a case of eumycotic mycetoma
in a dog from France was described with special
reference in the pathological findings of the deep

mycoses.

Materials and Methods

A three-year-old female Labrador Retriever
was referred to the Veterinary College Hospital
of Seoul National University on May 8th 1979,

She was spayed on three months old in France
and brought to Korea with her owner. The
dog revealed persistant digestive disturbances
for several months and gained very poor growth
of the body. A surgery was performed on May
30th 1979 and died on the fourth day after
operation.

The dog was necropsied. The tissue specimens
of the lesions were fixed in 10% buffered formalin,
prepared into paraffin sections and stained with
hematoxylin and eosin or periodic acid Schiff
(PAS) reagent for microscopic observation.

Results

Gross findings of pathology

At necropsy a bulky mass about 8 to 15cm in
diameter and 2-6cm in thickness was found at
visceral surface of ventral end of the spleen (Fig.
1,2,3,) and so one-half of the spleen revealed to
be large and fibrous (Fig. 3). Swelled mass of the
mycetoma was attached closely by a broad base
to visceral surface of the spleen, lower loop
of the jejunum, upper loop of the ileum and the
ceco-colic junction (Fig. 1).

Parts of the small intestine which were adhered
to the mycetoma were strictured, and involved
loop of the jejunum and ileum between two
strictured portions were distended markedly,
while the stomach and the proximal loop of the
intestine to the adherent lesion were atrophic
(Fig. 1,3)).



Dorsal part of the affected spleen was swelled
prominently and displayed many yellowish gran-
ular abscesses which were up to Ilmm or more
in size on cut surface of the lesion (Fig. 4). The
mycetoma mass with rough granular surface
showed also miliary yellowish granules imbedded
A part
of dorsal surface of the mycetoma kept adhesion

within greyish brown granulation tissue.

with the right diaphragm showing thickened and
opaque apperance (Fig.2).

The liver was swelled and to be friable consis-
tency and yellowish brown in color. The perito-
neum revealed broad involvement of inflammation
with opaque, thick and reddend surface covered
by numerous necrotic membranes. The peritoneal
contained

carvity apporoximately 600ml of

cloudy and greyish brown ascite.

Histopathological findings

The mycetoma lesion was composed of foci
of many microabscesses surrounded by dense
fibrous tissue. Numerous nonpigmented fungal
colonies were found in the centers of foci (Fig. 6).
Each colony was surrounded by a variable sized
band of neutrophils mixed with many macrop-
hages, smaller numbers of lymphocytes, plasma
cells or giant cells, and fibrous tissue at periphery
(Fig. 7).

Fungal colonies were spherical, ovoid or scroll
shaped (Fig. 6). The outerportion of the colonies
were composed of dense interwoven septate
hyphae and chlamydospores located at the tips
of branching hyphae (Fig. 8). The chlamydos-
pores varied in size and were round or ovoid with
thick walls showing PAS staining positive (Fig. 8).
Around the fungal colonies, compact fibrous tissue
which were studdied with many foci of hemo-
siderin deposition exhibited hyalinization by parts
(Fig. 6).

Fungal infection extended to wide area, those
tissue such as muscle layer and submucosa of the
intestine and the spleen. The affected intestinal
wall by adhesion to the mycetoma showed hyper-
trophy of inner muscle layer to severe extent

(Fig. 5). In the hypertrophic muscle layer of
the intestinal wall it was found that isolation of
muscle fibers by deposition of numerous hemo-
siderin and atrophy or hyaline changes of muscle
In the af-

fected splenic parenchyma there were prolifera-

fiber bundle were occurred (Fig. 12).

tion of macrophages, plasma cells, lymphocytes
and fibrous tissue, and deposition of hemosiderins
(Fig. 11). The fungal colonies which found in the
affected splenic parenchyma accompanied pocr
cellular response showing scarece infiltration
of neutrophils and no formation of fibrous tissue
around the colonies. The mycetoma mass was
not encapsulated by fibrous tissue and so there
was close association between affected splenic

parenchyma and the mycetoma tissue.

Some of the trabecular arteries of the spleen
were occuluded by thrombi and the media of the
these vesseles were thickened by accumulation
of lipid like material to display network of clear
round or polyhedral cells presumed to be athe-
romatous change of the vessels (Fig. 10).

Discussion

The histological
colonies and tissue changes in this mycetoma

characteristics of fungal
case were closely resemble to those in the reports
of Kurts et al'®+ and Jang and Poppg) in which
A. boydii was identified respectively. Eumycete
mycetoma is caused by a variety of fungi that
are to be identified by cultural studies in conjunc-
tion with the appearance of the fungus in section
of tissues. Of the eleven published cases of eu-
mycete mycetoma in dogs only five had a causa-
tive agent cultrued and identified. In addition
to the cultural

caused by 4. boydii is identifiable by the appear-

examination maduromy casis

ance of the grain in histopathological sections
in the absence of cultural studies.?’ From the

characteristic septate hyphae and peripheral
chlamydospores of the colony the causative
fungus of the mycetoma of the dog might be

identified as A. boydii.



Two cases of A. boydii far reported were
involved with abdominal lesions both. The my-
cetoma lesion this case was more severe than those
of the former two cases in the reflextion upon
size of mycetoma mass and extension of fungal
infection through the abdominal organs.

The characteristic changes of histopathology
in this case were summarized as extensive adhe-
sion between the mycetoma and the visceral
organs, marked compensatory hypertrophy of
the muscle layer of the intestinal wall which
was adherent to the mycetoma, widespread
hemosiderin deposition through the affected
organs, and thrombosis of the splenic arterioles
with the atheromatous change. It might be attri-
buted these chronic chanoes of the lesion to
persistant circulatory disturbances due to massive
growing of the mycetoma and the fungus toxin.
And it was suggested that the chronic lesion
provoked persistant functional failure of the
digestive tracts to attain body weight of the dog
as half as a normal dog.

Because so few cases of maduromycosis have
been reported in animals, the knowledge concerin-
ing the anatomic predilections on the pathogenesis
of infection was obscure. A. boydii has been found
to be a saprophyte in soil and sewage.l'a’ In gen-
eral, maduromycotic mycetoma tends to occur
on parts of the body surface prone to traumatic
injury. Of the two cases of infection by 4. boydii

reported in the dogs, both involved fistulous tracts
penetrating to abdominal cavity, and one of these
was thought to be due to contamination following

a surgical procedure.

In our report the dehiscence of the surgical site
following ovarectomy would have provided an
entrance to he bacteria into the abdominal
cavity. The histologic lesion of the intestinal
wall showing severe involvement of the serosal
and muscular layers and scant involvement of
the mucosa might indicate that the gastro-intes-
tinal tract could be improbable as a rout of bac-

terial infection.

Summary

A massive mycetoma was observed in the
abdominal cavity of a 3-year-old spayed female
Labrador Retriever dog originated from France.
The mycetoma lesion involved adhesion with
one-half of the spleen, several portions of the
small and large intestine, and the diaphragem.
Histologically the distinct hypertrophy of the
intestinal muscle layer, wide-spread deposition
of the hemosiderin through the affected abdo-
minal organs and thrombosis of splenic arterioles
with atheromatous change were recognized as
persistant, debilitating changes of the affected
organs. From the histological appearance of the
fungal colonies it was presumed that the causative
fungus to be identified as Allescheria boydii.
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Legends for Figures

The massive mycetoma {m) involved in the abdominal organs showing adhesion with the
spleen (s) and the small intestine, and hypertrophic intestinal wall (arrows).

The mycetoma mass (m) attached to the visceral surface of the spleen (s) and the left side of
the diaphragm (d).

The mycetoma lesion (m) showing adhesion with the visceral region of the spleen and the
loop of the jejunum. The affected half of the spleen (s) is much swelled dorsally. The
intestinal loop with is adherent to the mycetoma was strictured (arrow), while the proximal
loop from the structured portion shows the hypertrophic feature (i).

The cut surface of the mycetoma mass showing yellowish abscess granules disseminated in
the greyish brown fibrous tissue.

Microscopic findings of the lesions

The close involvement of the mycetoma with the wall of the small intestine showing ex-
tensixe hypertrophy of the inner circular muscle layer (ml), the fungal colonies (¢) and
hemosiderin (h) deposition in the mycetoma tissue. Hematoxylin and eosin (HE) stain,
X3.25

A group of the fungal colonies (¢) surrouded by bands of neutrophils (n) and dense fibrous
tissue (f). HE stain, X10.

The cellular response to the fungal microrganism (c) showing pool of neutrophils (n) mixed
with macrophages (arrows). HE stain, X100.

A fungal colony showing interwoven septate hyphase (hy) and chlamydospores at peri-
phelly of the colony (arrows). PAS stain, X100.

The splenic arteriole occluded by thrombous (c¢) showing thickeningof the media {(me).
HE stain, X10.

Higher magnification of themedia of the arteriole in Fig. 9 showing network of the distended
round or polyhedral, clear cells with accumulation of lipids like material (arrows). HE
stain, X33,

The red pulp of the affected spleen showing proliferation of macrophages, plasma cells and
lymphocyte, and deposition of hemosiderin (h). HE stain, X132.

Muscle layer of the affected intestinal wall showing isolation of muscle fibers due to in-
filtration of siderocytes (h). HE stain, X100.
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