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SUMMARY

Hepatic ultrasonography was carried out on 45
donkeys (used for eductional purposes) for the
presence of hydatid cysts. Eight donkeys repre-
senting 17.8% of the total examined animals- had
hepatic hydatid cysts. The age of the affected
donkeys was 5-10 years. Hepatic hydatid cysts
were imaged through only one intercostal space
in 5 donkeys, through two adjacent spaces in one.
through three scattered spaces in one and through
8 scattered spaces in another donkey. Uitrasono-
graphically, the cyst appeared as unilocular
rounded, oval or pear-shaped anechoic sac with a
distinct thin echogenic capsule and strong distant
enhancement . The diameter of the cysts was be-
tween 2.15cm and 10cm and their number was 1-
I5 cysts. In every affected animal, the diagnesis
was confirmed by centesis and aspiration of the

hydatid fluid under uitrasonographic guidance .
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The fluid was colourless, odourless and tanspar-
ent . containing protoscolices microscopically.
After ultrasonic examination, the ail examined
donkeys were euthanihzed and hepatic hydatid
cysts- were found in eight animals with 100% pos-
itive predictive value. The results of serum bio-
chemical tests and histopathological findings

were also discussed.

INTRODUCTION

Echinococcosis or hydatid disease is a cyclozoo-
notic infection caused by the larval stages of sev-
eral species of the genus Echinococcus. The final

definitive host is a carnivore (dog, fox,...etc.) and

the larval form (hydatid cyst) occures in one or

more species of herbivorous and omnivorous ver-
tebrate amimals and human (Gordo and Bandera,
1998) .



Hydatid disease today constitutes a major public
health and economic problem in all continents
(Schantz and Schwabe 1969 Dlxon et al., 1973
1984 Mxyauchl et al,
my et al, 1989; Gathura and Kamiya, 1990; Bin-
1994; Hosseini
and Eslami, 1998; Sobeih et al, 1998 and Eckert

2007). In most Mediterranean countries, the dis-

Gelberg et al

hazim et al, 1992; Himonas et al.,

ease is hyperendemic in sheep, camels, goats and

1991: Hoida et al., 1998; Muk-
bel et al., 2000 and Haridy et al., 2006).

donkeys (Laijla,

Published records of the incidence of equine hy-
datid cysts are scarce and the majority are based
on post-mortem finding (Andrews and Lancas-
ter, 1990; Miller et al., 1993; McGorum et al.,
1994 and Goanenc et al., 1998).
survey, Dixon et al. (1973) found hepatic and

In an abattoir

pulmonary hydatid cysts in 61.7% of the exam-
ined horses. On the other hand, Mukbel et al.
(2000)
lungs of 16.9% of the necropsied donkeys.

observed hydatid cyst in the liver and

Equinc hydatid cysts are usually unilocular
and located in the liver and/or lungs (Edwards,
1981; Rezabek et al., 1993 and Gordo and Bande-
ra, 1998). Miyauchi et al. (1984) recorded i case

of multilocular hydatid cyst in a horse.

Since clinical manifestations of hydatid disease
are rare, ante-mortem diagnosis is still difficult
depending on serodiagnostic techniques (Mousa
and ‘Aida , 1999). -
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Hydatid cysts have heen visualized on equine and
caprine thoracic radiograph as circular homoge-
nous radiodensities (Gelberg et al., 1984 and

Ramadan and Al- Bihari 1987)

Ultrasonography was used by Maxson ct al.

(1996) for diagnosis of hepatic and pulmonary hy-

datidosis in sheep and goats with 82.1% positive

predictive value. In addition, Lahmar et al. (2007)
used ultrasonography for delection of viable and
dead hydatid cysts in the liver of the Tunisian
sheep while Kalinbacak ct al. (2002) diagnosed

hepatic hydatid cyst in a cow by the ultrasound.

Akhan et al. (1993) and Deger et al. (2000) treat-
ed adbominal hydatid cysts in sheep under ultra-
sonic guidarice. Guarnera et al. (2000) used ultra-

sound for control of hydatidosis.

Unfortuntely no proper studies have been carried
out to determine the role of donkeys in the hydat-
id disease cycle in Egypt. Therefore, the present
study is carried out to record- for the first time-
the incidence of hepatic hydatid cysts in donkeys
by using ultrasound and to assess ultrasonogra-

phy as a method of diagnosis.
MATERIALS AND'METHODS

During the period between May 2003 and May
2006, 45 donkeys (used for eductional purposes)
were randomly selected for hepatic ultrasonogra-

phy at surgery clinic in Faculty of Vcterinary



Medicine, Cairo University. The animals’ age
ranged from 2 to 10 years and they were of both

sexes (23 males and 22 females).

The ultrasound examinations were carried out by
the technique described by Smith (2002).

The examinations were made with a 3.5 MH,
convex transducer connecting to Toshiba ultra-

sound just vision system.

The bhair was clipped and the skin shaved be-
tween the right 7th intercostal space and a hand’s
breadth behind the last rib, After the application
of. the ultrasound coupling gel to the transducer,
the donkeys were examined in the standing posi-
tion begining caudal to the right last rib and end-
ing at the right 7th intercostal space. Each inter-
costal space was examined dorsally to ventrally
with the transducer held parallel to the ribs. All

the hepatic structures and texture were examined.

In donkeys with hepatic cysts, the cysts were as-
pirated under local analgesia and ultrasonograph-
ic guidance to confirm the diagnosis. A puncture
needle with trocar stylet (17G x 150mm) was in-
troduced and guided ultrasonographically through
the abdominal wall towards the cyst. The end of
the needie within the cyst was usually seen in the
ultrasonographs. The stylet was removed and 10-
20ml of the cystic fluid was aspirated with a sy-

ringe (Fig.1) for direct microscopic examination.
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Serum biochemical cxaminations were carried
out on thc affected animals to det;e:mme albumm,

globulin, total blhrubm and gamma-glulamyl

~ transferase (GGT) values accordmg to Durham

et al. (2003)

After euthanasia of the examined animals, post-
mortem exarmnatlons were made to compare be-
tween the ultrasonograph:c ﬁndmgs and post-

mortem findings.

For histopathological cxamihaiioﬁ nﬁdltiple spec-
lmens from the cysts and adjacent hepatic tissue
were fixed in 10% neutral buffered formalin, pro-
cessed by conventional paraffin embedding tech-
nique, sectioned and stained with haematoxylin

and eosin.
RESULTS

On hepatic ultrasonographic examination of 45
donkeys, eight donkeys rébrescntiﬁg 17.8% of the
total examined animals had hepatic hydatid cysts.
The affected 'animals were Aﬁve'r:ﬁarlcs and three
females and their ége r?nged ‘b'ctWe-en five and
ten years. All data coriceting animal’s description

and cysts characteristics were listed in table (1).

The affected donkeys had decreased appetite and
loss of weight and three of them had various de-

grees of ictrus.



Ultrasonographically, the cyst appeared as uni-
iocular anechoic rounded (Fig. 2), oval or pear-
shaped sac (Fig.3b)'inside the hepatic paranchy-
ma (7cases) or protruding from it (one case ). All
hepatic hydatid cysts showed strong distant en-
hancement (Fig. 3a). The cyst had thin echoic
capsule and its dimater ranged between 2.15cm
and 10cm (Fig. 3). The number of the cysts was
one (3 cases), two (two cases, Fig. 4), three (one
case), eleven (one case, Fig. 5) and fifteen (one
case, Fig. 6). '

The hepatic hydatid cysts could be imaged in one
intercostal space in five donkeys and in two, four
and eight adjacent or separated intercostal spaces

in one donkey each.

Additional abnormal hepatic ultrasonographic
finding included liver cirrhosis in two donkeys
with hepatic hydatid cysts (Fig. 2) and in one she-
donkey without hydatid cysts.

In all donkeys with hepatic cysts, the diagnosis

was confirmed by percutaneous centesis and aspi-
ration of hydatid fluid under ultrasonographic
guidance. The fluid was odourless, colorless ,

transparent and under pressure (Fig. 1). Some
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cysts had brownish hydatid sand. Microscopically
some cysts were fertile containing protoscolices

(Fig. 7) while others were sterile.

Biochemical serum tests revealed marked in-
crease in globuline (50—'_70 g/L - normal, 42),
gammaglutamyl transferase (GGT) (60-80 TU/L -
normal, 54), total bilirubin (4.8-9 mmol/L - nor-
mal, 2.9) and decreased albumine value (18-21 g/
L - normal, 27_.4).

Histopathologically, the cyst had a thick fibrous
connective tissue capsule and the adjacent hepatic
tissue showed necrosis and atrophy of the hepa-
tocytes together with diffuse hepatic fibrosis (Fig.
8). The fibrous capsule contained multifocal areas
of infiltration with esinophils, lymphocytes and

plasma cells.

Subsequent post mortem ex.amination of all don-
keys confirmed tﬁe ultrasonographic findings
with 100% positive predictive value. The cysls
were either SUperﬁcial or embedded in the hepatic
tissue. They were spherical, oval or pear-shaped
and with thick yellowish white pericystic capsule.
A thick white germinal membrane and dark

brown .hydalid sand were identified.



Fig.(1): Percutaneous centesis and aspiration of the hepatic hydatid cyst un-
der ultrasonographic guidance. Note the colourless hydatid fluid.

_Table {1): Description of the affected donkeys and characteristics of the hepatic _hydatid cysts.

Animal's FAE Hepatic hydatid cyst's characteristics |
| Description Number Shape Diameter Site |
| S =il {em) f
{ T-year-old donkey 1 Rounded 2,15 Dorsal third of 13" |
’ : ICS*
S-year-uld donkey 1 Pear-shaped 10 | Middie and ventral

: i | thirds of 13" ICS

| 10-year-old donkey l Rounded 7 B Ventral third of 127

{ ICS
10-vear-old donkey 2 Rounded+half rounded | 7.3 and §.1 ‘Dorsal and middle |

| | thirds of 13"ICS. |

ear—u]ri she 2 Rounded 37 and 4.3 l Middle and ventral

f donkey | thirds of 13" ICS
7-year-old she 3 Rounded+oval 3.8,5.1.62 Middle and ventral

| donkey thirds of 13™ and 14"

| R | s

t 10-year-old donkey il Rounded+oval +pear 34-10 Dorsal, middle ana

[ shaped ventral thirds of 14", !

| 11", 10" and 8" ICS

I 10-year-old she ] Rounded+oval +pear 4.5-10 i Dorsal, middle an and
donkey shaped ventral thirds of 15" -

i ' | 8" ICs.
* ICS = intercostal space
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| patfent Td : 10-1 ear-old donkey
S Doctor .. 1 ASHEAF SEIDA
| Hozpital : SURBERY DEPT._VETpu

Fig.(2): Hepatic hydatid cyst (H.C.) at the level of the ventral third of the
12th intercostal space. Note, anechoic rounded cyst, strong distant en-
hancement and liver cirrhosis around the cyst.

r Pu
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Fig.(3): (a) A small-sized (2.15cm) hepatic cyst imaged at the dorsal third of the
13th intercostal space.
(b) & large-sized (10cm), pear-shaped hepatic hydatid cyst at the level of
the middle and ventral thirds of the 13th intercostal space.
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Fig.(4): Two hepatic hydatid cysts with distant enhancement at the level
of the dorsal and middle thirds of the |3th intercostal space.

fig.(5): (a) Multiple hbptlllf. hydd{[d cysts QHC] ol different sizes and
shapes in a 10-year-old donkey.
(b) Liver specimen of the same animal showing multiple embedded
hepatic hydatid cysts.
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Fig.(6): Liver specimen showing multiple embedded and protruded hydatid

Cysls,

#
Fig.(7): Protoscolices recovered from hepatic hydatid cyst in a she-donkey
(x100).
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Fig.(8): (a) Photomicrograph of the hepatic hydatid cyst showing thick fibrous con-
nective tissue capsule surrounded by necrosis and atrophy of hepatocytes

(H & E x 200).

(b) Photomicrograph of the affected liver showing diffuse hepatic fibrosis

(H& E X 200).

DISCUSSION

Hydatidosis is a worldwide distributing disease.
This global distribution is partly due to the ability
of the parasite to adapt to a wide variety of do-

mestic and wild intermediate and definitive hosts.

In Egypt, the existence of a significant resorvoir
of the parasite must consequently remains a mat-
ter of concern in the fields of both veterinary and
public health. Several abattoir studies were car-
ried out on hepatic hydatid cysts in slaughtered
animals. Meanwhile no reports-concerning the in-
cidence of hepatic hydatid cyst in donkeys in
Egypt or on ante-mortem diagnosis of this liver

disease-were found in the available literatures.
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In the present study, hepatic hydatid cysts were
diagnosed ultrasonographically-for the first time
- in 17.8% of the total examined donkeys. No
donkeys of four years old or less were infected.
In Jordan, Mukbel et al. (2000) mentioned nearly
the same results in 130 necropsied donkeys. In
contrast in Turkey, Gonenc et al. (1998) found
only one horse with hepatic hydatid cysts among
128 horses and 112 donkeys slaughtered to feed

carnivores in Ankra Zoo.

This high incidence of hepatic hydatidosis in don-
keys could be explained by the close contact be-
tween infected dogs and foxes and donkeys. The
present increase in the prevalence of hydatid dis-
ease in donkeys in Egypt has been correlated with
the increasingly popular practice of feeding dogs



row offal from infected animals. The adult ces-
todes that develop in the dog’s bowel after ingest-
ing offal pass eggs in the dog’s feces which con-
taminate donkeys’ feeding stuff, completing the

cycle.

In this study, the recorded hepatic hydatid cysts
were unilocular, rounded, oval or pear-shaped
and of 2.15-10 em diameter. Most of them were
sterile and few were fertile. Simillar findings
were mentioned by Gelberg et al. (1984), Binha-
zim et al. {1992) and Gordo and Bandera (1998)

in horses.

The observation that the liver is the predilection
site of hydatidosis in equine is in accordance with
other studies (Miller et al., 1993; Rezabek et al.,
1993 and Mukbel et al., 2000) and may be ex-
plained by the liver serving as a primary barrier
in the body after the penetration of the intestinal
wall. Simiilar explanation was mentioned by
Saeed et al. (2000).

There is little information available on the growth
and development rates of equine hydatid cyst but
Edwards (1981) recovered cysts of up to 36 x 15
x 20mm 15 months after infection. This suggests
that most cysts described in the present study
were from infections since more than 15 months.
This may explain that all the affected donkeys in
this study were more than 5 years old. This fact,
together with the finding of small cysts in the

presence of large ones in the same donkey, points

580

to the absence of either a protective age immunity
to infection or significant levels of acquired re-
sistance to infection and suggests that donkeys

may become re-infected.

Diagnosis of hepatic hydatidosis was difficult and
based mainly on serodiagnostic techniques as EL-
ISA (Mousa and Aida, 1999) and on post-mortem
examination (Mukbel et al., 2000). The clinical
findings of the affected donkeys were non-
specific as has been described by other authors
(Binhazim et al., 1992 and Durham et al., 2003).
These findings included moderate disturbances
of the general condition, reduced food intake
and loss of weight. Ictrus as a sign of hepatic mal-
function was seen only in three donkeys indicat-

ing that the flow of bile was impaired.

In agreement with Durham et al. {2003), the re-
sults of biochemical examinations showed hyper-
globulinaemia, hypoalbuminaemia, increased
gammaglutamyl transferase (GGT) and increased
total bilirubin. These reuslts may not be directly
applicable to diagnose hepatic hydatidosis as they
appear in most liver diseases. Simillar result was

recorded by Binhazim et al. (1992).

Although radiclogical examination could be used
for diagnosis of pulmonary hydatidosis in a goat
(Ramadan and Al-Bihari, 1987), it is so difficult
to use in donkeys with hepatic hydatidosis due to

their large sizes.



In contrast to Binhazim et al. (1992) ,who men-
tioned that necropsy remains the only method for
diagnosis of hydatidosis in equine, ultrasonogra-
phy was found to be a rapid, safe and accurrate
method for diagnosis of hepatic hydatidosis in
this study. Simillar finding was recorded by
McGorum et al. (1994) in the lungs of a horse,
Sage et al. (1998) in the liver of sheep and goats

and Kalinbacak et al. (2002) in the liver of a cow.

In ultrasonography, the cyst appeared as unilocu-
Tar anechoic sac with strong distant enhancement
as the result of its fluid content. It had echogenic
wall due to its fibrous connective tissue capsule.
Kalinbacak et al. (2002) mentioned simillar find-
ings in a cow. The hydatid cysts had no prediiec-
tion site inside the liver as it could be diagnosed
between the 15th and 8th intercostal spaces either

on dorsal, middle or ventral third.

Although percutaneous centesis of the hepatic hy-
datid cysts and aspiration of hydatid fluid under
ultrasonic guidance was easy and rapid method
for diagnosis, it is important that the needle used
for the centesis should be closed with a stylet, not
only during its introduction, but also during its
withdrwal so that the hydatid fluid does not es-

cape, thereby preventing possible metastasis.

Histopathological examination was a confirmato-
ry method for diagnosing hepatic hydatidosis.
The cyst has thick fibrous connective tissue cap-

sule which is surrounded by liver cirrhosis as a
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result of pressure atrophy. These are in agree-
ment with that mentioned by McGorum et al,,
(1994).

In conclusion, hepatic hydatidosis is a prevalent
liver disease in donkeys and ultrasonographical
examination is a useful screening tool for its di-
agnosis in vive. Future goals are to use ultraso-
nography in the epidemiological survey, therapy
and formulation and evaluation of control pro-

grammes for hydatidosis.
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