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ABSTRACT: Sparganosis in the echidna, Tachy-
glossus aculeatus, is characterized by large sub-
cutaneous masses that may be confused with
neoplasms. Plerocercoids, believed to be Spi-
rometra erinacei, were found in the ventral or
lateral subcutaneous tissues of three echidnas.
In each case there was a prominent fibrous mass
<12 cm in diameter enclosing plerocercoids,
which were surrounded by an intense inflam-
matory infiltrate dominated by plasma cells and
lymphocytes, with focal suppuration. Multiple,
small (<2 mm) plerocercoids were present in
the lungs and pleural cavity of a fourth echidna
that died due to severe pneumonitis. Several
plerocercoids also were found in the lung of a
platypus (Ornithorhynchus anatinus) associat-
ed with parenchymal compression and focal
pneumonia.

Key words: Monotreme, echidna, Tachy-
glossus aculeatus, platypus, Ornithorhynchus
anatinus, cestodes, Spirometra erinacei, ple-
rocercoids, natural infection, pneumonia, pa-
thology, case reports, Australia.

Sparganosis is the infection of a verte-
brate with the larval stage, called a ple-
rocercoid or sparganum, of a pseudophyl-
lidean cestode. Carnivorous eutherian
mammals are the definitive hosts for Spi-
rometra erinacei, the pseudophyllidean
cestode most often involved in cases of
sparganosis in Australia. Several helminth
parasites are known from monotremes; S.
erinacei is known from the echidna
(Tachyglossus aculeatus) but has not been
reported from the platypus (Ornithorhyn-
chus anatinus); its significance in both hosts
is unknown (Spratt et al., 1991). We report
clinical sparganosis in four echidnas and
an incidental infection with spargana in a

platypus.
Echidna 1 was a captive, mature female

held at Healesville Sanctuary, Healesville,
Victoria, Australia (145°30'E, 37°39'S). In
November 1986, a discrete mass 10 cm in
diameter and suspected on clinical grounds
to be a neoplasm, was noticed on the left
flank. This was removed surgically togeth-
er with numerous smaller satellite lesions.
The latter were difficult to dissect from
surrounding tissues. The main mass was
firm and its cut surface was pale, avascular
and had a rough follicular or granular ap-
pearance.

Echidna 2 was a wild, mature female
presented in June 1987 to Healesville Sanc-
tuary for veterinary assessment. The origin
of the animal was not recorded. There was
a firm mass 12 cm in diameter on the ven-
trolateral abdominal wall (Fig. 1) suspect-
ed of being neoplastic. The animal was
euthanized by intravenous injection of 200
mg/kg pentobarbitone sodium (Apex Lab-
oratories Pty. Ltd., St. Marys, New South
Wales, Australia). At necropsy, the mass
was located in the subcutis, free of attach-
ment to the skin or deep musculature. It
was encapsulated and its cut surface was
pale and relatively avascular. No other le-
sions were observed.

Echidna 3 was a wild, adult female found
in November 1984 as a road-kill on Kan-
garoo Island, South Australia (35°48'S,
136°40'E). A large mass was observed in
the subcutis of the ventral abdomen.

Echidna 4 was a mature male that had
been held at Royal Melbourne Zoological
Gardens, Melbourne, Victoria, Australia
(144°58'E, 37°48'S) for at least 18 mo prior
to transfer to Ballarat Wildlife and Reptile
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Echidna 2. There is a 12 cm diameter,
well circumscribed mass in right ventrolateral skin
(delimited by arrows). Bar = 7.5 cm.

FIGURE 1.

Park, Ballarat, Victoria, Australia
(143°53'E, 37°31'S) in September 1990.
Self-limiting, mild dyspnea was noted sev-
eral months prior to transfer, but recurred
immediately after transfer. The echidna
died 3 wk later, after an episode of severe
dyspnea. At necropsy, all lobes of both left
and right lungs were consolidated and con-
tained multiple, white, hard foci. There
was an increased volume of pale pink,
opaque pleural fluid containing vast num-
bers of white, flocculent particles <2 mm
in diameter; this fluid also contained 82
g/1 of protein and 163 x 10° nucleated
cells/l (65% neutrophils, 15% lympho-
cytes, 20% macrophages or mesothelial
cells), based on the methods of Benjamin
(1978).

The platypus was a wild, mature female
found in April 1988 enmeshed in a wire
fence in a creek at Figtree, near Wollon-
gong, New South Wales, Australia (34°20'S,
149°10'E). It died 2 days after presentation
for veterinary treatment of palmar lacer-
ations. At necropsy, focal consolidation, a
white tract, and irregular pale foci were
observed in the margin of the left lung.

Portions of the subcutaneous mass or
lung of each echidna and lung from the
platypus were fixed in 10% neutral buf-
fered formalin, embedded in paraffin,
sectioned at 5 um and stained with hema-
toxylin and eosin and by the periodic-acid-
Schiff (PAS) reaction (Luna, 1968). Sec-
tions were deposited in the non-domestic
animal pathology register, Taronga Zoo,
Sydney, Australia (B0040, B0055, BO078).
For comparative purposes, tissue sections
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FIGURE 2. Photomicrograph of the subcutaneous
mass from echidna 2. Multiple cross sections of ple-
rocercoid (p) are separated by fibrous tissue and mixed
inflammatory infiltrate. H&E. Bar = 450 ym.

containing spargana from the cane toad
(Bufo marinus) and the water rat (Hy-
dromys chrysogaster) were provided by
Dr. R. Speare, James Cook University,
Townsville 4811, Queensland, Australia
(File No. 87/661) and Dr. D. Obendorf,
Mt. Pleasant Laboratories, Launceston
7249, Tasmania, Australia (File Nos. 82/
1524, 82/2090, 82/2548), respectively. Part
of a sparganum from the platypus was de-
posited in the parasite collection, Division
of Wildlife and Ecology, Commonwealth
Scientific and Industrial Research Organ-
isation, Canberra, Australia (W/L HC No.
C677). Fixed pleural cavity plerocercoids
from echidna 3 were deposited in the South
Australian Museum, Adelaide, Australia
(AHC22859).

Histologically, the masses from echidnas
1 and 2 were similar. Each contained mul-
tiple sections of plerocercoid (Fig. 2), rec-
ognized by their irregular shape; the pres-
ence of a thick tegument lined by
subtegmental cells, with parenchymal cells,
calcareous corpuscles, excretory ducts and
muscle fibers; and by the absence of di-
gestive or reproductive tracts (Fig. 3) (von
Bonsdorff et al., 1971; Chitwood and Lich-
tenfels, 1972). Parenchymal tissues of the
parasites stained strongly positive with PAS.
Viable and non-viable plerocercoids were
surrounded by maturing fibrous tissue
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FIGURE 3. Photomicrograph of section of plero-
cercoid from the subcutaneous mass of echidna 2.
Tegument (t), subtegmental cells (arrow), calcareous
corpuscles (c), host inflammatory response (h). H&E.
Bar = 90 um.

which was diffusely infiltrated adjacent to
the parasites. Infiltrating cells included a
large number of plasma cells (Echidna 1)
or lymphocytes and plasma cells (Echidna
2) (Fig. 4) accompanied by epithelioid
macrophages and polymorphs. Neutro-
phils were prominent at the host-parasite
interface, pooled in the periparasitic space
and often were surrounded by a zone of
epithelioid cells (Fig. 5). The pyogranu-
lomatous response surrounding sections of
non-viable plerocercoid contained a great-
er proportion of neutrophils than that sur-
rounding viable plerocercoids. Despite

FIGURE 4. Photomicrograph of lymphocytic/
plasmacytic infiltrate (i) and fibrous tissue (f) sur-
rounding plerocercoids (p) from the subcutaneous mass
of echidna 2. H&E. Bar = 90 um.

FIGURE 5. Photomicrograph of pyogranuloma-
tous inflammation surrounding a plerocercoid from
the subcutaneous mass of echidna 2. Plerocercoid (p),
neutrophilic infiltrate (n), epithelioid cells (e). H&E.
Bar = 90 um.

moderate autolysis of the tissues of Echid-
na 3 it was apparent that the lesion was
similar to those in the other echidnas.
However, the plerocercoids all appeared
to be degenerate, the fibrous tissue was
more mature and inflammatory cells were
restricted to focal aggregates of mononu-
clear cells with lymphocytes predominat-
ing.

Little normal lung was present in sec-
tions from echidna 4. There was a gen-
eralized replacement or compression of
parenchyma by numerous small, viable
plerocercoids. Foci of suppuration oc-
curred adjacent tosmall plerocercoids. Dif-
fuse interstitial and intraalveolar mono-
nuclear cell infiltrates dominated by
plasma cells extended into larger airways,
which also contained small plerocercoids.
Alveolar epithelialization, interstitial fi-
brosis and alveolar edema were present in
areas where plerocercoids were less nu-
merous. A large, coiled plerocercoid was
located immediately beneath the pleura.
The microscopic structures of the small
and the large plerocercoids were identical.

Sections of plerocercoid were present in
peribronchiolar connective tissue of the
platypus. These resulted in compression of
parenchyma, and mild focal inflamma-
tion. Sections of viable plerocercoid con-
taining extensive areas of PAS-positive ma-
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terial were surrounded by an infiltrate of
plasma cells, lymphocytes, and macro-
phages. Adjacent bronchioles contained a
similar exudate. Another lesion consisted
of an irregularly ovoid, caseous focus dif-
fusely infiltrated by macrophages which
contained amorphous, eosinophilic, weak-
ly PAS-positive debris, and by lympho-
cytes and polymorphs. This was inter-
preted as being a degenerate plerocercoid.

It is difficult to determine the species of
plerocercoid from morphological criteria
(Stephanson, 1985). However, we believe
that the plerocercoids observed in sections
in the cases described here probably were
S. erinacei. There are two pseudophylli-
dean cestodes known in non-marine hosts
in Australia. The adult of S. erinacei oc-
curs in dogs (Canis familiaris familiaris),
dingoes (Canis familiaris dingo), foxes
(Vulpes vulpes) and cats (Felis catus),
while the adult of Diphyllobothrium den-
driticum has been reported in the water
rat (Stephanson, 1985; Stephanson et al.,
1987). Definitive hosts for both parasites
are sympatric with the cases described here,
although the dingo is absent from Kan-
garoo Island. The larval stage of S. erinacei
occurs in a wide range of amphibian, rep-
tilian and mammalian hosts in Australia
(Stephanson, 1985). Conversely, there are
no confirmed reports of other plerocer-
coids in non-marine hosts in Australia. Ex-
perimentally, larvae of D. dendriticum
have limited powers of penetration into
host tissues and preferentially invade the
tissues of fish (Halvorsen and Wissler,
1973).

Infection of a host with plerocercoids
may be due to ingestion either of a co-
pepod containing the first larval stage (pro-
cercoid) or of an aquatic, amphibious or
terrestrial second intermediate or paraten-
ic host containing a plerocercoid. The nat-
ural diet of echidnas consists predomi-
nantly of ants and termites, which are not
known to be intermediate hosts of pseu-
dophyllidean cestodes. Presumably the
echidnas were infected by accidental in-
gestion of copepods or small amphibians
in drinking water. A possible source of in-
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fection of the captive echidnas was raw
meat, which was included in the diet with
other ingredients as a minced slurry. The
platypus, which eats a wide range of
aquatic invertebrates and sometimes small
vertebrates such as tadpoles, frogs, and fish,
may have ingested intermediate hosts con-
taining procercoids or plerocercoids.

Factors responsible for the degree of host
response and subsequent survival or elim-
ination of plerocercoid parasites are un-
certain but a broad spectrum of host re-
sponses are recognized (Bylung, 1972;
Stephanson, 1985). Following infection of
echidnas 1, 2 and 3, plerocercoids migrat-
ed to subcutaneous tissues causing dra-
matic proliferation of fibrous tissue and
formation of tumour-like masses, but this
response did not consistently destroy the
parasites. From the concentration of plas-
ma cells and macrophages around plero-
cercoids, we inferred a significant anti-
body-mediated immune response. Specific
precipitating antibodies have been dem-
onstrated in the sera of cane toads with
chronic inflammatory responses induced
by plerocercoids (Bennett, 1978). Due to
our bias in this study of selecting echidnas
with lesions, it is uncertain whether the
responses observed are characteristic of
echidnas, or are the extreme. It is inter-
esting to note, however, that in each case
the lesions were located on the ventral or
lateral body wall, suggesting a degree of
tissue tropism.

The pathogenesis of the thoracic lesions
containing massive numbers of plerocer-
coids in echidna 4 is unknown. While syn-
chronous infection with multiple procer-
coids may be one explanation, another is
that plerocercoids may have replicated
within the host, in keeping with the rare
condition of ‘proliferative’” sparganosis de-
scribed in non-human primates and hu-
mans (Kuntz et al., 1970; Mueller and
Strano, 1974).

The infection in the platypus appeared
to be more recent than that in the echidnas.
There was evidence that the inflammatory
response had destroyed some plerocer-
coids. There also was indirect evidence of
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local antibody production adjacent to ple-
rocercoids in the platypus, as inferred from
the presence of plasma cells and macro-
phages in the cellular infiltrate.

There was no histological evidence of
host response surrounding viable plerocer-
coids in tissues of water rats from Tas-
mania. Feral pigs, which commonly are
infected with plerocercoids in Australia,
also do not seem to mount significant in-
flammatory responses, based on gross ob-
servations of spargana in connective tissues
(Gordon et al., 1954). In contrast, plero-
cercoids in thigh muscles of cane toads
from Queensland, often were destroyed by
severe, chronic, granulomatous inflam-
mation. Consequently, the monotremes
seem to be highly reactive in comparison
to the responses seen in other hosts infected
with plerocercoids in southeastern Austra-
lia.

Sparganosis in the echidna causes sig-
nificant clinical signs and may be confused
with cutaneous neoplasia. Due to the spiny
pelage of the echidna, cutaneous masses
are not apparent until they are very ad-
vanced. To prevent sparganosis in captive
echidnas, diets free of raw meat or con-
taining appropriately treated meat should
be provided as an alternative to current
diets (Whittington, 1988). The water sup-
ply should be free of copepods and free
from contamination by feces of cats, dogs,
dingoes and foxes.

Cats and foxes in Australia are believed
to be commonly infected with S. erinacei
(Kelly, 1977), and are widespread and
abundant. The prevalence of S. erinacei
infection in wild monotremes and sym-
patric definitive hosts requires further as-
sessment, given the potentially serious na-
ture of sparganosis in monotremes.

Drs. Ian Beveridge and Jon Dunsmore
gave valuable advice during the prepa-
ration of the manuscript.
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