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Abstract
The Coenurus gaigeri is a larval stage of Taenia multiceps and causes non-cerebral coenurosis, particularly in goats

and sheep. The present report is a review of three cases affected by non-cerebral coenurosis in native goats. In this
communication, we described pathological and parasitological characteristics of non-cerebral coenurosis in goats. Three
goats aged 15, 18 and 25 months were referred to the Department of Veterinary Pathology, Post Graduate Institute of
Veterinary and Animal Sciences, Akola, Maharashtra, for necropsy. At necropsy, multiple fluid-filled superficial cysts
with white clusters of scolices having 2-4 cm diameter were noticed on the heart, liver, subcutaneous tissue and musculature.
Multiple cysts having single bladderworm were recovered in the affected animal. Cysts had a volume of approximately 5–
8 mL and an average number of scolices ranging from 69-76. Cysts were surrounded by the fibrous, semi-opaque and pale
white color membranes. There were no cysts in the brain or spinal cord of infected goats. Histopathological examination
of affected organs revealed multiple scolices growing on the internal layer of the cyst, parenchymatous pressure atrophy
in the affected organs, and chronic granulomatous reaction surrounding the cystic layer. Based on parasitological and
histopathological examination, coenuri were confirmed as Coenurus gaigeri.
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Highlights
 Occurrence of Coenurus gaigeri in goats was detected.
 Multiple fluid-filled superficial cysts with white clusters of scolices were located in the musculature and other tissues.
 Scolices had 4 suckers and 2 circles of rostellar hooks.
 Histopathology revealed granulomatous reaction in the affected tissue.
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Coenurus cerebralis, the larval stage of Taenia
multiceps, causes coenurosis (gid or sturdy) in various
livestock species worldwide. The term non–cerebral
coenurosis, also known as muscular coenurosis, refers
to the occurrence of coenurus cysts in locations other
than brain and spinal cord (Christodoulopoulos et al.,
2013). Dogs act as definitive hosts for this parasite
and as a continuous source of infection by releasing
eggs in the faeces (Soulsby, 1982). Intermediate hosts
like herbivores receive infection through ingestion of
contaminated food and water having eggs with
hexacanth larvae (Tanowitz et al., 2001). Coenuru
scerebralis is frequently found in the nervous system,
including brain and spinal cord of many herbivores,
like goats. Cerebral coenurosis often manifests
neurological symptoms such as drowsiness, ataxia,
hind leg paralysis, head pressing, circling, coma and
usually results in the death of an infected animal
(Gharagozlou et al., 2003). However, the cystic stage
of Taenia multiceps, known as coenurus gaigeri,

commonly localizes in subcutaneous tissues or skeletal
muscles (Ghosh et al., 2005; Sami et al., 2014). It has
been reported that its massive occurrence in
subcutaneous tissues and musculature has been noticed
in goats, leading to a progressive failure of locomotion
that leads to recumbency (Sharma and Chauhan, 2006).
Cases of non-cerebral coenurosis constitute a food
hygiene problem due to their intramuscular location.
Carcasses with such parasites are rejected during meat
inspection, which ultimately causes economic losses
(Oryan et al., 2010). Although coenurosis is an
endemic disease in some parts of India, information on
the occurrence and pathology of non-cerebral
coenurosis in goats is scanty. Hence, the present
communication reports pathological and
parasitological observations of non-cerebral
coenurosis in goats.

Three female goat carcasses with the age of 15, 18
and 25 months were presented for a necropsy to the
Department of Veterinary Pathology, Post Graduate
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Institute of Veterinary and Animal Sciences, Akola,
Maharashtra were studied. A detailed post-mortem
examination of all animals was conducted, and gross
lesions in various visceral organs were recorded. Cysts
located in different organs were collected for further
investigation. Organs (liver, heart and muscle) and
cysts were collected and fixed in the 10% neutral
buffered formalin. In the next step, histopathology was
conducted for the tissue samples (Kamdi et al., 2018).
In brief, the fixed tissues were washed for 5 hours in
running tap water, further dehydrated in graded alcohol
and subsequently embedded in paraffin. Then, tissues
were cut into 5 µm thin sections and stained with
hematoxylin and eosin. Properly stained slides were
observed under a microscope for the identification of
various lesions. Various cysts from different locations
were carefully examined to confirm identity. Bladder
worms were laid on a flat surface to measure the number
of scolices and notice their arrangement. Further
identification of cysts was carried out as per the
descriptions of Oryan et al. (2010). Briefly, a cluster of
scolices and a drop of normal saline were placed on a
clean glass slide. Subsequently, cover slip was pressed
tightly on the glass slide to provoke the evagination
of the scolices and the scolices of the cluster were
examined under a light microscope. The identification
of the coenurus larvae was based on the recognition of
the rostellar hooks and the four surrounding suckers
in the evaginated scolices (Soulsby, 1982).

Clinical examination revealed weak and emaciated
goat carcasses with rough body coats. They had a
history of fever, mucopurulent nasal discharge,
congested conjunctival mucous membrane and excess
lachrymation. At necropsy, 10 cysts were recorded in
different organs of these animals. Multiple fluid-filled
and superficial cysts with white clusters of scolices
having 2-4 cm diameter were located in the
subcutaneous tissue, heart (Fig. 1), liver and abdominal
muscle (Fig. 2). As cysts had a bladder filled with
watery fluid and thin and transparent wall with
numerous scolices attached to its inner surface, these
were initially identified as a coenurus cyst. Cysts had
a volume of approximately 5-8 mL and an average
number of scolices ranging from 69 -76. Cysts were
surrounded by fibrous, semi-opaque and pale white
color membranes. Scolices had 4 suckers and 2 circles
of rostellar hooks. Large and small rostellar hooks were
recorded in two circles, and large hooks had blunt
handles. The number of rostellar hooks of protoscolices
ranged from 28-32 (Fig. 3). There were no cysts in the
brain or spinal cord of infected goats. In further
investigation during necropsy, other significant

lesions recorded were marked cranio-ventral
consolidation of lungs with the presence of pale
yellowish fibrinous layer over the cranio-ventral
portion of the right lung lobe, and congestion and
emphysema of diaphragmatic lobes, catarrhal enteritis
and focal necrosis of liver. On histopathological
examination, each coenuri was enclosed in a fibrous
connective tissue capsule with infiltration of
inflammatory cells followed by an inner thin hyaline
layer. Multiple scolices with rostellar hooks, suckers
and bladder wall were noted in the lumen of each
coenurus (Fig. 4 and Fig. 5). Microscopic examination
of heart, subcutaneous tissue, liver and muscle revealed
the presence of multiple scolices growing on the
internal layer of the cyst, parenchymatous pressure
atrophy in the affected organs along with chronic
granulomatous reaction surrounding the cystic layer
characterized by mononuclear cells infiltration and
fibrous tissue proliferation (Fig. 6).

In the present study, typical pathological and
parasitological changes were observed from the cases
of non-cerebral coenurosis in goats and bladder worm,
confirmed as Coeneurus gaigeri. It is a metacestode
stage of parasite previously known as Multiceps
gaigeri (Hall, 1916). However, molecular studies
targeting two mitochondrial genes (cox1 and nad1)
indicated very little difference between Multiceps
gaigeri and Taenia multiceps; both parasites are
considered the same species as Taenia multiceps (Oryan
et al., 2010). In the case of non-cerebral coenurosis,
most animals remain normal without showing any
clinical signs and the condition is generally diagnosed
only after death. In the present study, animals showed
varied clinical signs, including fever, dyspnea and
oculo-nasal discharge; it was because of severe acute
fibrinous bronchopneumonia as evidenced during
post-mortem examination. Ten cysts were located in
these animals from different locations including
subcutaneous tissue, heart, liver and abdominal
muscles. Similarly, Christodoulopoulos et al. (2015)
recorded coenuri cysts from different locations, while
there was no evidence of cysts in the brain and spinal
cord. The presence of numbers of clusters and scolices
as well as the averages of the number of large and small
hooks were in agreement with previous study by
Schuster et al. (2010). This similarity indicates the cyst
recorded in the present study is Coenurus
gaigeri  because there are differences in the
morphological characteristics of cysts causing non-
cerebral coenurosis and cerebral coenurosis
(Christodoulopoulos et al., 2016). Further, it is
supported by the absence of cysts in the brain and
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spinal cord of the animals included in the present study.
The presence of coenuri in the muscle and visceral
organs like heart caused damage at gross and
microscopic levels. This included traumatic
destruction/pressure atrophy of the affected tissues
associated with degenerative and necrotic changes,
together with infiltration of polymorphonuclear
leucocytes and mononuclear cells throughout the
lesion. The lesions often persist throughout the life
span of the host (Sharma and Chauhan, 2006). Although
intramuscular localization of cysts does not cause
health risk to the host, the presence of parasite in
visceral organs like heart may be detrimental (Madhu
et al., 2014). Notably, the presence of parasite cyst in
sheep and goats causes carcass condemnation and
ultimately fetches economic losses to the farmers
(Sharma and Chauhan, 2006).

The present study, based on pathological and
parasitological observation, confirms the occurrence
of Coenurus gaigeri. Non-cerebral coenurosis is a
challenge to diagnose as it rarely manifests any clinical
signs; therefore, to avoid economic losses by carcass
condemnation, preventive measures should be strictly
followed. Goats usually acquire infection from dog’s

excreta; hence the treatment of dogs in and around the
farms for tapeworms should be followed. 
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