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Abstract Coenurosis is a disease caused by Coenurus
cerebralis, the larval stage of Taenia multiceps, particularly af-
fecting sheep and goats. T. serialis and T. brauni could also
cause coenurosis. The final hosts are domestic and wild canidae.
Cross sectional study was conducted from November 2014 to
March 2015 to estimate the prevalence and associated risk fac-
tors of Coenurus cerebralis in both sheep and goats in Legahida
backyard slabs. The estimation of its economic burden and as-
sessment of knowledge, attitude, and practices (KAP) of the
pastoral and agro-pastoral communities were also performed
for which questionnaire survey was used. A total of 412 sheep
and goats were examined for C. cerebralis cysts. From this, 52
(12.6%) (95% CI 9.4, 15.8) of them were positive for
T.multiceps cyst/s in one or different parts of the brain. The cyst
numbers in the brains varied from 1 to 5. The prevalence in
sheep is statistically significantly different compared to that in
the goats (P = 0.003). The prevalence according to age groups
(categorized as less than 2 years, 2 to 4 years, and older than
4 years) was found statistically highly significantly different
(P = 0.000). Cysts were more recovered from the cerebrum
(88.4%), followed by cerebellum (10.5%), and median fissure
(1.16%). Non parametric correlation analysis between patho-
gnomonic clinical sign and cyst recovery from the brain is very
high correlation coefficient (CC = 0.956). Clinical disease and
cyst location are also highly positively correlated with the coef-
ficient of (CC = 0.826) left hemisphere and 0.802 right hemi-
sphere. The size of the cyst is positively correlated with clinical
disease (CC = 0.797). The questionnaire data revealed that

(72%) of the respondents own dogs, and deworming practice
is very small (92% are not practicing). 47.4% of total respon-
dents complained dog feces as the cause of the disease. The
monetary losses from mortality during last year was estimated
to be 398,250 ETB (19,432.61US$) whereas average monetary
losses from esthetic value of 50 clinically diseased animals was
about 17,500 ETB; wage loss from treatment seeking, loss from
treatment costs, and indirect losses from poor carcass weight
were 1250, 3120, and 65,318.4 birr, respectively. These mone-
tary loss totals to the sum of 485,438.4 ETB ($23679.92) per
year at BLegahida^district. Thus, the study revealed that
C. cerebralis is economically important disease of sheep and
goats in and around Legahida district, and effective control mea-
sures must be taken.
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Introduction

Livestock in developing countries plays a crucial role in im-
proving food security, generating cash income, and are an asset.
The total livestock population in Ethiopia according to 2014
estimation was 56.71 million cattle, 29.33 million sheep, and
29.11 million goats (CSA 2015), which places Ethiopia first in
Africa and ninth in the world in terms of total stock population.
Small ruminants are integral part of livestock keeping in Sub-
Saharan Africa (SSA) that are mainly kept for immediate cash
sources, milk, meat, wool, manure, and saving or risk distribu-
tion (Kosgey 2004). In addition, they are attractive for their
easy adaptability to broad range of environment, short genera-
tion cycles, and high production rate (Adane et al. 2015).While
Ethiopia’s annual exports of cattle and sheep meat were valued
at USD 79.13 million in 2012 (ECRA 2012), Ethiopia fails to
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optimally utilize this resource as the sector is suffering from
lower productivity. Sheep and goat production in Ethiopia is
mainly carried out by smallholder farmers and pastoralists. This
succumb the sector to poor reproductive performance, uneasy
control of diseases, and poor management (Brook 1983).

Among the many diseases that make small ruminants eco-
nomically poor performers, parasitism is in the common. One
of such parasitism is Coenurosis caused by Coenurus
cerebralis, the larval stage of Taenia multiceps, mainly affect-
ing sheep and goats (Oge et al. 2012). The larval forms of
T. serialis and T. brauni can also cause coenurosis less com-
monly. The clinical signs of the disease develop when the
CNS of the sheep/goat is invaded byCoenurus cerebralis cyst
(Edwards and Herbert 1982; Avcioglu et al. 2012). The adult
tape worm, Taenia multiceps, is found in the small intestine of
the dogs and wild canides. The larval form may rarely infect
man on accidental ingestion of tape worm’s egg in the feces of
dogs and causes neurosis. It is worldwide in distribution but is
most common in the developing countries of Africa and Asia
where sheep and goat rearing is a common source of income
(Nourani and Kheirabadi 2009).

Different scholars have reported that Coenurosis is the prob-
lem of domestic small ruminants. Examples are Achenef et al.
(1999) who reported 19.1% in Ethiopian high land sheep, Neni
et al. (Nenni et al. 2012) reported a prevalence of 11.5%in sheep
and goat fromYabello District, Borana Zone, southern Ethiopia,
and Adane et al. (2015) reported an overall prevalence of 3.78%
from Hashim Export Abattoir, Debre Zeit, Ethiopia. In Turkey,
Uslu and Guclu (2007) reported an overall prevalence of
16.34% from abattoir survey and, in addition, Gicik et al.
(2007) reported a prevalence of 15.5% in sheep in Kars
Province, Turkey. Nenni et al. (2012) estimated a preliminary
economic loss from this disease to estimate its burden to the
small ruminant producing farmers in particular and the country
at large. Coenurosis being a significant disease from economic
point of view in small ruminants, it has never been studied in
large scale in Ethiopia and BLagahida^ district in particular. The
data on prevalence estimate of Coenurosis and the risk factor
contributing to its distribution at Lagahida district is lacking. In
addition, peoples’ knowledge and attitude on Coenurosis has
never been evaluated at Lagahida district. We believe also that
a preliminary Coenurosis economic burden estimation is an im-
portant informative to livestock disease prevention and eradica-
tion police makers. Therefore, the objectives of this study were
to address the following:

& To determine the current prevalence of Coenurus
cerebralis in both sheep and goats and associated risk
factors for its occurrence at Legahida district

& To assess knowledge, attitude, and practices of the pasto-
ral and agro-pastoral communities with respect to
Coenurus cerebralis

& To estimate economic losses due to Coenurus cerebralis

Materials and methods

Study area

The study was conducted in Oromia Regional State, Bale
Zone in and around Legahida district, which is located
681 Kms East of Addis Ababa at altitude of 1200–
1800 m.a.s.l. The area is bordering with East Arsi and West
Hararghe to North, Sawena and Gololcha to South, Gololcha
to the west, and Somali to the East, and East Hararghe to
Northeast (Fig. 1). Grazing is predominantly communal with
emerging privatization of crop and BKalo^ locally
(grazinglands). The average annual temperature ranges be-
tween 25 and 30 °C, and the area has two rain seasons with
the main rainy season fromMarch toMay, and the small rainy
season from September to November, with an average annual
rainfall varying from 900 to 1200 mm per annum. There are
eight butchers (backyard slabs) in the town, and these are used
to slaughter two heads of animals each day on average.

Study population

The target population was all sheep and goats of the study
area. The study/accessible populations were sheep and goats
presented to backyard slaughter slab. Animal slaughtered in
Legahida slaughter slabs (restaurant) were sheep and goats
from different Peasant Associations (PAs) of Legahida district
namely Legahida town (Beltu), Cefa, Hidahunda, maedina,
Luku, and Gororaya.

Study design and sample size determination

Cross-sectional study was implemented along with conve-
nience sampling methods of the study animals. Size of the
study animals was determined based on internationally set
standard formula in (Thrusfield 2005). There was no previ-
ously documented prevalence of coenurosis in the study area.
The confidence and precision levels were set to 95 and 5%,
respectively, and conservative expected prevalence of 50%
was used. Hence, the minimum sample size required was 384.

Sample collection methodology

Ante- mortem examinations

Before post-mortem examination, the animals to be
slaughtered were subjected for clinical examination. During
the 5 months research period, samples were collected three
times per week to obtain heads of animal slaughtered at slabs.
On every visit to the restaurants, 6–8 heads of small ruminants
were collected and examined for brain cyst; one head from the
other was selected by lottery system. The related risk factors
such as age, sex, breed, and origin were also recorded in
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specially designed checklist sheet as explanatory variables.
The position of the head (tilting, lifting, and lowering) and
the gait (tendency to fall, roll, or circle towards the right or
left side) were observed and recorded as clinically diseased.
The age of the animals were estimated based on stage of den-
titions as described by NARI ( 2003).

Post-mortem examinations

The skull removal and dissection were conducted accord-
ing to the method described by Gicik et al. (2007), which
states that the skull should be removed by ventral disar-
ticulation of the atlanto-occipital joint and after removal of
the skin; the area just caudal to the frontal bone should be
cut cross-sectional, followed by two parallel cuts on the
parietal bone. The bones were removed using a chisel and
hammer, and the meninges were incised with a scalpel
blade, so exposing the brain. A detailed examination was
made for the presence of cysts in different parts of the
brain macroscopically by visual inspection, palpation, and
where necessary one or more incisions were made in order
to inspect small T. multiceps’s cysts. The examination of
spinal cord was not successful because owners denied
providing as it is used for food with the remnant of meat
on the spines. The location, number, and size of the cysts
were recorded. The size of the cyst was measured using
normal ruler. In addition to post-mortem examination, the
pastoral and agro-pastoral households possessing sheep
and goats were questioned using pre-tested semi-structured

questionnaire in the study sites to assess their knowledge,
practice, and attitude as far as coenurosis is concerned.

Estimation of economic losses

Direct loss

Economic data were collected using semi-structured question-
naire. The data included like cost of sheep and goats and
number of dead animal due to coenurosis during last year
and average lost market price due to the disease. The treatment
cost of the diseased sheep and goats and wage loss due to
seeking treatment were included in direct economic
assessment.

Indirect loss

A 5% carcass weight loss estimate was considered from the
recommendation of Torgerson et al. (2001) who used it to
calculate the economic impact of hydatid cyst in livestock.
So, the annual estimated economic loss due to carcass weight
reduction of T. Multiceps cyst was calculated as follows:
IL = 5% × NAS × CPB × 15 kg, where IL is indirect loss,
5% is estimate carcass weight loss due to T. Multiceps cyst,
NAS is average number of animal slaughtered in slaughter
slab annually, PH is prevalence of Coenurosis, CPB is current
average price of 1 kg of sheep and goat meat, and 15 kg is
average carcass weight of sheep and goats.

Oromia Region

Fig. 1 Oromia regional Map showing research area. Source: http://www.ocha-eth.org/Maps/downloadables/OROMIYA.pdf
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Total economic loss was then calculated as follows:

Total economic loss ¼ Lþ IL

Statistical analysis

The explanatory variables are age, sex, breed, species, origin,
cyst size, and cyst number. The collected data were then entered
into Microsoft excel spread sheet for windows and analyzed
using SPSS version 20software program. The overall prevalence
was calculated as the number of sample positive was divided by
the total number of sample examined and multiplied by 100.
Association between the risk factors and the response variables
(cyst harboring) was assessed using Multivariable Logistic re-
gression test. Odds ratio was also calculated to measure the
strength of association and observe the direction of the effect.
For all analysis, a P value less than 0.05 were taken as statisti-
cally significant. The nonparametric correlation was also ana-
lyzed to evaluate the correlation between cyst presence in the
brain and clinical sign observation, size of cyst and clinical sign
observation, and location of cyst and clinical disease observa-
tion. Total economic loss was calculated as DL + IL.

Results

From the total of 412 sheep and goats’ heads examined, 52
(12.6%) (CI 9.4, 15.8) of them were found with T. multiceps’s
cyst (s) in one or different parts of the brain. Clinical symp-
toms of coenurosis were seen in 50 (9.95%) of the total heads
examined, and 2(0.55%) of 362 apparently healthy examined
animals proved to be infested with M. multiceps’s cyst
(Table 1). Prevalence of coenurosis was also estimated based
on age, sex, origin, and species of the study animals. The
prevalence in sheep and goats were 20.7 and 9.6%, respec-
tively. Sheep had 2.23 times more odds of harboring the Cysts.
The prevalence according to the age of animals were 31% in
less than 2 years, 12.5% in 2 to 4 years, and 5.7% in older than
4 years. The odds of cyst harboring for the young (<2 years) is
6.74 times more likely compared to older age group (>4 years)
while that of adult compared to same group is 2.33 (Table 1).

A total of 86 cysts were recovered from infected heads. The
cyst numbers in the brains varied from 1 to 5. The results
indicated that animals 25, 16, 8, 2, and 1 were infected to 1,
2, 3, 4 and 5 cyst(s), respectively (Table 5).

Location and morphological description of T. multiceps’s
cyst

Grossly, the cysts were round or oval, large and bladder like,
and were found in the different parts of the brain. They mea-
sured approximately 0.8–6.5 cm in diameter and were filled
with large amount of fluid. In addition, they contained numer-
ous macroscopic invaginated scolices. Microscopically, the
scolices showed four cup-shaped suckers and a rostellum
armed with typical taeniid hooks arranged in double rows
(Annex- 1). One or more cysts were found in different parts
of the brain. In line with their location 76 (88.4%), 1 (1.16%),
and 9 (10.5%) cysts were found in cerebrum, median fissure,
and cerebellum, respectively, as shown in Table 2.

Presentation of questionnaire data results

The post mortem (PM) findings were substantiated with the
questionnaire survey of the sheep and goat owners in order to
draw conclusion on the economic impact of coenurosis.Fifty
Households (HHS) were interviewed, comprising 45 (90%)
males and 5 (10%) females, of age ranging from 20 to 70 years
with an average of 35 years. The educational status of respon-
dents comprises 26% literate and 74% illiterate. Of the
interviewed respondents, 100% expressed that they use com-
munal grazing lands. The farming systems within the study
settings comprise 62 and 38%, pastoral and agro-pastoral,
respectively. Of the total interviewed respondents, 97.5 and
98.8% of them own sheep and goats, respectively. The flock
size of goats and sheep ranges from (2–91) to (0–73) per
house hold, respectively. All the respondents knew that
C. cerebralis affects both sheep and goats.

The assessment of the death incidence over the last year
revealed that a total of 590 (390 and 200) heads of sheep and
goats died respectively. The average death was 4 and 2 heads
of sheep and goats per HHS, respectively. All of the respon-
dents explained that they send their BDhibliisa^ (coenurosis)

Table 1 Final multivariable logistic regression model output of factors associated with Taenia multiceps’ cysts recovery from sheep and goats brain
(n = 412) from Lagahida, Ethiopia

Explanatory
variables

No. of sheep
and goat

% positive Odds ratio 95% CI lower upper Wald P value −2Log L P value

Age class <2 years 19/61 31.0 6.72 2.81 16.10 0.000 0.000
2–4 years 24/194 12.4 2.33 1.05 5.20 0.038

>4 years 9/157 5.7 1.00 Ref Ref

Species Sheep 23/111 20.7 2.23 1.14 3.97 0.017 0.003
Goat 29/301 9.63 1.00 Ref Ref
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infected sheep/goat to the market for local butchers or home
consumption. The practice of the community with regard to
the treatment of infected animals revealed that 26.41 and
23.62% give acaricide like Amitraz in liquid form which is
12.5% without diluting into water (they call Amitraz as
Bdhibkaa^ locally). This assessment revealed that 18% of
the respondent management, the head from pathognomonic
sign of Coenurosis, is by burying, 12% by burning, and
70% by offering to dogs (Table 3). 47.4% of total respondents
complained that dog feces as the cause of the disease, while
the rest of respondents complained that urine of dogs, urine of
infected animals, thirst, polluted water by urine of dog and
monkeys, and change of environment as causes of the disease.
Knowledge of prevention mechanism was asked, and 18 and
15.5% complained burying infected heads and reducing dog
population, respectively.

The interviewee’s response on the dog ownership and past
history of coenurusis revealed that, 70% owned dog, and their
domestic shoats were suffered from the disease. Only 1.96%
of respondents practiced deworming of their dogs. Practice on
dog feces was also assessed, and it was revealed that 16, 68,
and 16% burry, leave it on the open field, and collect on BKosii
qe’ee^ which means garden wastes, respectively (Table 4).

In addition to dog population, 100% of the respondents
complained BGedala^ (fox) was the primary predators of small

ruminants. The other risk factor considered for coenurosis
occurrence is a place where lambs or kids kept before weaning
age. To this question, 100% of respondents replied that they
keep their kids and lambs in homestead or village; with 67.3
and 32.7% of them complained soil licking (village grazing)
and hand feeding habits of kids/lambs, respectively. Age cate-
gory sets of sheep and goats bought for replacement stock
were set to be young, adult, and old with percentage coverage
of 10, 50, and 40%, respectively, as shown in Table 5.

According to the local community (100% respondents), the
coenurosis is increasing over the past 10 years and that it is the
problem of the adults. The question was present to enable
them explain what they observe from their diseased sheep or
goats. They explained clinical sign like circling, head tilt to
side, blindly walk, and lagging back from the flock; and cir-
cling is more towards the left side. This was from 66% which
revealed that the probability of observing clinical sign towards
left is high.

Preliminary economic loss implication of C. cerebralis
in sheep and goats

The economic implications of coenurusis were assessed based
on direct losses due to death during last year (2014) from total
interviewee and reduction in market price due to esthetic value
(indirect losses). The numbers of animals died during the last
year were 590 heads of sheep and goats. There are six average
heads of sheep and goats per respondents. Out of the 412 total
small ruminants examined, 50 were clinically diseased that suc-
cumb to market price depreciation. The wage loss due to treat-
ment seeking for their diseased animals, and treatment cost for
diseased animal during the 5 months of this study was included
in the calculation.

According to respondents, the actual price of healthy adult
sheep and goats were ranging from 550 to 800 Ethiopian Birr
(ETB) with an average of 675 ETB, while the coenurusis in-
fected animal price was between 150 to 500 ETB range with
average price of 325 ETB. So, the producer loss 350 ETB
(675–325ETB) from each coenurusis infected animals.
Meanwhile, direct losses due to death were estimated by the
number of animals died multiplied by the average price of
healthy animals. Thus, the financial losses from mortality dur-
ing last year (2014) estimated to be 398,250 ETB
(19,432.61US$) from 590 deaths.Whereas average losses from
esthetic value from 50 clinically diseased animal were about
17,500 ETB. The wage loss was calculated as the projection
of Ethiopian household budget per day (25 ETB) times the total
number of respondent who have taken their animals to the
clinic. We assume that respondents visit clinic on average
1 day. Hence, the wage loss was estimated to be
25*50 = 1250 ETB. The average prices for treatment were 60
ETB (60*52 = 3120). The indirect loss were calculated as
IL = 5% × NAS × PH × CPB × 15 kg which is 65,318.4 birr.

Table 2 Location of Taenia multiceps cyst in the brain parts, their num-
ber, and their size

Cyst location in brain No of cysts per total number Percentage

Cerebrum RH 76/86 35/76 88.4 46
LH 41/76 54

Median fissure 1/86 1.16
Cerebellum 9/86 10.5
Diameter in cm Number of cyst(s) Percentage

<1 10 11.6

1–2 9 10.46

2–3 25 29.1

3–4 20 23.3

4–5 11 12.8

5–6 8 9.3

>6 3 3.5

Total 86 100

Table 3 Management of infected heads

Management system No. of HHS Percentage

Burying 9 18

Burning 6 12

Giving to dogs 35 70

Total 50 100
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Where PH = 0.126, CPB = 80birr, and NAS = 8640 animals.
The total economic losses was the sum of direct loss and indi-
rect loss which is 398,250 + 65,318.4 + 3120 + 1250 +
17,500 = 485,438.4ETB per year.

Discussion

This cross-sectional study was primarily conducted to assess
the prevalence of Coenurosis in Legahida district of subsis-
tence farmers owning sheep and goats and to investigate po-
tential risk factors related to the cyst harboring. Secondly,
preliminary estimate was made on the economic burden
inflicted to the farmers by this disease of domestic shoats.
This is important because quantitative assessment of this dis-
ease will provide with good evidence for political and finan-
cial win to promote its control and prevention. In addition, the
economic burden estimation is a good tool of disease cost
analysis and looks for preventive technique/s that best benefit
the society and country’s economy.

Coenurosis is endemic in Ethiopia, especially in the high-
lands where 75% of the sheep population occurs (Achenef
et al. 1999). The report of Abraha (2007) also describes
C.cerebralis as the major health problems of sheep in the
Atsbi Womberta Woreda, Tigray. The study conducted using
participatory epidemiology method to sort out the challenging
sheep and goats disease in Yabello and Taltalle Woreda. Also
reported were sirgo/coenurosis (72%), CCPP (20%), and PPR
(3%) which were the three prominant diseases that are prevail-
ing in the weredas (Nenni et al. 2012). In this study, the overall
prevalence of C.cerebralis was found to be 12.6%. This find-
ing is relatively lower than the report in the highland sheep of
Ethiopia in which 19% was reported by Achenaf et al.
(Achenef et al. 1999). This could be due to the large popula-
tion of sheep in the area which comprises 75% (Bekele et al.
1992) and the agro ecology of the area (cool temperature and
high humidity) which may be conducive for survival of

T. multiceps eggs. As literature suggests, that under high levels
of humidly, the eggs persist for more than 30 days, while at
high temperature, they die in a few hours (Scala and Varcasia
2006). In addition to these, Achenaf et al. (Achenef et al.
1999) reported that the presence of freely roaming dogs on
grazing land greatly contributes to the existence of the disease
in highland sheep. Similar results were reported by (Nenni
et al. 2012) in which overall prevalence was 11.5% in
Yabello District of Borena with almost similar agro-
ecological zone where the current study was conducted.
Other similar results were also reported in some other studies.
Vink et al. (1997) and Afonso et al. (2011) reported 13.8 and
9.1% in goats in Tete Province, Mozambique, respectively.

The prevalence 20.7% in sheep is higher comparing to
prevalence 9.6% in goats, and this difference is statistically
significant (P = 0.017), and the OR estimate describes that
sheep have 3.97 time more odds of getting coenurosis
(Table 1). Similar to this study, 9.7% prevalence from natural-
ly infected goat and sheep was reported by (Nenni et al. 2012)
in Yabello district. In other studies, also prevalence 9.1% from
naturally infected goat was reported by Afonso et al. (2011) in
Tete municipal abattoir, Mozambique, and 18.65% prevalence
in sheep was reported from Iran by Tavassoli et al. (2011).
This difference might have been arising from the difference
in sample size. In this study, many goats were presenting to the
slaughtered slabs, and sheep were small. But in the aforemen-
tioned authors’ report, the proportion of sample size in be-
tween these two species was nearly the same. This indicates
that sheep are prone to coenurosis, and this difference was
may be also due to goats are browsers, and their chance of
getting the T.multicep’s eggs are rare.

The age specific prevalence among age groups were sig-
nificantly different (P = 0.000) (Table 1), indicating young
and adults are more susceptible to the cyst as compared to
older animals. The reasons for the lower prevalence of the
disease in older sheep and goats may be explained by the
presence of an acquired immunity (Vink et al. 1997), and the
higher prevalence in young was due to the management sys-
tem, since the kids/lambs are kept in homestead (village) be-
fore weaning age with soil licking habit, so they have more
likely to harbor the eggs. Achenef et al. (1999) in Debrebirhan
Ethiopia reported the high prevalence of the disease in 6 to
24 months age. In Italy, Scala and Varcasia (2006) also report-
ed 2–3 years of age sheep were highly affected by coenurosis,
which were similar with this study’s report. Other similar
study in Yabello district reported prevalence of 29% in young

Table 4 Dog related factors for
spread of coenurosis Do you own dog Dog feces management Dog deworming

Yes No Burying Live it on field Collect at kosii Yes No

No. of HHS 20 30 8 72 8 4 46

Percentage 40 60 16 68 16 8 92

Table 5 Age categories
for breeding replacement
of sheep and goats

Age No. of HHS Percent

Young 5 10

Adult 25 50

Old 20 40

Total 50 100

488 Comp Clin Pathol (2017) 26:483–492



group (Nenni et al. 2012). One hundred percent of the
interviewed respondents also complained the increment of
the cases in the young and adults (goromtii locally) thus,
supplementing the PM findings.

Clinical signs of coenurosis, such as circling, depression,
head pressing, and blindness, were reported previously in oth-
er studies (Achenef et al. 1999); (Nourani and Kheirabadi
2009); (Vink et al. 1997); (Gicik et al. 2007), were recorded
also in this study. The Teania multiceps’s cyst can be localized
in any part of the brain. This study revealed that the location of
the cyst is mostly in the cerebrum. This is similar with the
findings of the Gicick et al. (2007) (96.7%), Achenaf et al.
(1999) (96%), and Deressa et al. (2012) (94.4), where they
reported the cyst location in more proportion in the cerebral
hemispheres. The presence of cysts in the median fissure also
reported by Vink et al. 1997), (8%) and Tavassoli et al. (2011)
(1.5%). This study also had shown that 1.16% of the cysts is in
the median fissure. It is unclear why the majority of cysts
settled in the left hemisphere. The questionnaire survey also
indicated that 56% of interviewed respondents expressed that
the sick animals weremostly circling towards the left and thus,
complimented with the post mortem findings. According to
the literature, circling is frequently towards the side of the
brain in which the cyst is located (Dunn 1978).

About 0.55% apparently clinically health animals also har-
bored the cyst. This is smaller than the reports by Nenni et al.
(2012) (2.4%) in Yabello district and Achenaf et al. (1999) 3%
from non-clinical in Debrebirhan Ethiopia. The size of the
cyst(s) in apparently healthy animals were from less than 1–
2 cm in diameter. This probably are small to create pressure
and hence to induce clinical signs which also forwarded by
Achenaf et al.(1999). Among the clinically affected animals,
post-mortem examination revealed that 96% of the cases
found with cysts, on the other hand, two out of 50 clinically
infected animals found without cyst, but one of these was
found with O. ovis. This revealed that the probability of get-
ting cyst in clinically diseased animal was very high. The
correlation analysis revealed that there is high correlation be-
tween clinical disease and cyst recovery from the brain with
correlation coefficient of 0.956. Desouky et al. (2011) report-
ed of 25 animals examined from clinically diseased sheep and
goats; 100% revealed the presence of T. Multiceps’s cyst in the
brain, and 100% prevalence was recorded in 37 clinically sick
sheep by Achenef et al. (1999).

In this study, the cyst(s) number recovered from brain was
1 to 5 cysts. This was similar with the findings of Achenaf
et al. (1999) and (Gicik et al. 2007; Tavassoli et al. 2011) who
reported 1 to 8 and 1 to 4 cysts, respectively. Thus, strongly
indicating coenurosis is a common cause of nervous disorder
in the Legahida sheep and goats. The sizes of the cysts were
found between 0.8 and 6 cm which is similar with findings of
Nenni et al. (2012) in which 0.8 to 6.5. Gicik et al. (2007) and
Achenaf et al. (1999) also reported similar findings in which

they recovered 1.5 to 6.2 cm and 0.8 to 6.5 cm in diameter of
cyst.

Out of the total interviewee, 72% of them possess dogs and
all of them responded that foxs (Gedala locally) was the pri-
mary predator of sheep and goats because of the close relation
of dogs and fox. In addition to this, the livestock are always
grazed in communal pastures of the Legahida district, and
100% of respondents replied that they keep their kids and
lambs in homestead or village with 73.4 and 26.6% of respon-
dents complained soil licking (village grazing) and hand feed-
ing habits of kids/lambs, respectively; thus they likely have
the chance to harbor parasite eggs.

The survey carried out in Addis Ababa (Ethiopia) report
that a total annual financial loss due to condemnation of
slaughtered animal brain or carcass due to coenurosis was
estimated at 8330 Ethiopian birr (490 US$) (Deressa et al.
2012). This study also assures that coenurosis causes high
economic losses in small ruminant producers. The estimated
monetar loss due to coenurosis was 467,938.4 ETB. In addi-
tion to this, about 40% interviewed respondents explained that
they rare their breeding stock replacement which was also
reported by Bedane et al. (2009). This statement also goes
with reports of Scala and Varcasia (2006) from Italy who
approved that coenurosis causes high losses in sheep farms
because the disease affects young animals that the farmers
grow up each year as replacements of the older individuals.
According to this study, coenurosis is one of the major con-
tributors to sheep and goat mortalities and results in great
economic losses in Legahida district, and effective control
measures must be taken.

This study proved that coenurosis is a common problem of
Legahida district. It contributes to young sheep and goat mor-
talities. Age and species are significant contributor risk factors
in the distribution of coenurosis in the study population. The
questionnaire survey revealed that there is a poor management
of head from slaughtered shoats (they give to dogs); dog
deworming practice is very poor, dog feces management is
poor, and restriction of their stocks from the access of wild
canids is poor. Most of the respondents wrongly understand
the source of the disease and do not know the transmission
mechanism. This survey also revealed that the C. cerebralis
causes huge economic loss in Legahida district. Therefore,
prohibition of backyard slaughter of small ruminant and con-
struction of slaughter houses will prevent dog access to infect-
ed head, and dogs should be dewormed frequently, and further
extensivemolecular and epidemiological studies are needed to
ascertain among others if there are different species Teania
multiceps causing coenurosis.
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Appendix 1 Picture of clinically diseased animals and T. multiceps’s cysts and scolexes

Clinically diseased goats with head tilted to side.

Cyst on LH of adult goat                              Cyst on RH of adult goat
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