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Abstract

Enzootic nasal adenocarcinoma (ENA)
is a viral-associated tumor of the secretory
epithelium of the nasal passages of small
ruminants. The tumor is locally invasive but
not metastatic. Although disease prevalence
(up to 15%) and geographic distribution
have been reported in the literature
throughout most of the world (except
Australia and New Zealand), the disease has
until now remained unreported in Jordan.
In this report, we describe the occurrence,
clinical signs, radiographic signs and
pathological features of the disease in a
series of cases in Awassi sheep (3 cases)
and Damascus breed goats (2 cases) for the
first time in Jordan. Overall, the affected

Introduction

Enzootic  nasal  adenocarcinoma
(ENA), a neoplasm of the nasal passages,
is caused by enzootic nasal tumor virus
(ENTV) (Stowe et al., 2012; Walsh et
al.,, 2013; Sid et al., 2018). The virus is
genetically similar to Jaagsiekte sheep
retrovirus (JSRV) that causes ovine
pulmonary  adenocarcinoma  (OPA)

animals were adults (3-5 years of age), all
females, with variable degrees of facial
and nasal deformities resulting in difficulty
in respiration. Radiographic examination
of the skull revealed soft tissue density
mass originating in the nasal turbinate and
invading the surrounding nasal structures.
Cytological examination of fine needle
aspirate indicated low-grade carcinoma. All
animals were humanely euthanized and the
nasal passages were explored. Variable size
masses were removed and histopathological
examination confirmed the diagnosis of
enzootic nasal adenocarcinoma.
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(De las Heras et al., 1995; Palmarini et
al.,, 1999; Svara et al.,, 2006; Darrick et
al., 2011). The virus is most likely to be
transmitted between animals via nasal
discharges. Experimentally, the disease
has been successfully induced in goats
and sheep by intranasal inoculation with
nasal exudates and cell and bacteria-free
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tumor filtrate, respectively (De las Heras
et al.,, 1995; De las Heras et al.,, 2003;
Ortin et al.,, 2003; Darrick et al., 2011).
The tumor is usually locally invasive and
arises from the nasal turbinates leading
to partial to complete occlusion of the
nasal passages (De las Heras et al., 2003;
Walsh et al., 2013). No metastasis has
been reported. Clinically, the tumor is
characterized by a unilateral or bilateral
nasal obstruction and facial distortion
associated with variable degrees of
mucopurulent nasal discharge, dyspnea
and progressive weight loss (De las Hares
etal.,, 2003). The disease can be diagnosed
based on previous knowledge of the
presence of the disease in the geographic
area and clinical signs (Svara et al., 2006).
The diagnosis then can be confirmed in
live animals by radiographic examination
and cytology of tissue aspirates. In dead
animals, the diagnosis is confirmed
using histopathological examination and
molecular methods such as PCR (Svara et
al., 2006).

Cases Details

Over a period of two years, three
Awassi sheep and two Damascus breed
goats were presented to the Veterinary
Health Center of Jordan University of
Science and Technology for evaluation
of difficult respiration and mnasal/
facial distortion. The main complaints
in all animals were variable degrees
of respiratory difficulties and facial
distortion.

Animals  were  subjected  to
complete and comprehensive physical
examination at presentation, including
rectal temperature, heart rate, respiration
rate and general body condition. General
physical examination of all sheep revealed
normal temperature and heart rate, while
the respiration rate was increased with
stridor. All affected animals were adult
females (3-5 years of age). Animals were
in poor body condition and appeared

weak. Mild to moderate inspiratory/
expiratory dyspnea characterized by
loud respiration was found. One of the
sheep was presented with a severely
distorted left frontal region with skin
hyperkeratosis, wool loss and abnormal
hard growth resembling a horn.

Another sheep was presented with a
large traumatized polyp-like structure
extending from its right nostril (Fig.
1). The third sheep and two goats were
presented with variable degrees of facial
distortion (Fig. 2).
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Fig. 1. Enzootic nasal adenocarcinoma in a sheep
with a unilateral facial distortion. Notice the
small mass protruding from the right nostril

Fig. 2. Enzootic nasal adenocarcinoma in a goat
with facial distortion
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Two radiographic views (lateral and
ventrodorsal) of the skull were taken of all
affected animals using a portable digital
radiographic machine. Radiographic
examination of the skull revealed a large,
soft-tissue density mass originating in
the nasal turbinate and invading the
surrounding nasal structures (Fig. 3).

Fig. 3. Lateral radiograph of the head of a goat
with enzootic nasal adenocarcinoma. Notice the
soft tissue density mass unilaterally filling the
nasal passages including sinuses and turbinates

Tissue specimens were aspirated from
live animals for cytology using a 20-gauge
needle attached to a 10 mL syringe.
Tissue specimens were prepared and
stained using Giemsa stain. Cytological
examination of the fine needle aspirate
indicated low-grade carcinoma and a
preliminary diagnosis of enzootic nasal
adenocarcinoma was made.

Based on the poor prognosis of
the cases, humane euthanasia of
the affected animals was proposed.
Animals were humanely euthanatized
by intravenous injection of anesthetic
overdose (Pentobarbital, Intervet,
Canada). Animals were then subjected to
complete necropsy examination. Tissue
specimens from the nasal masses were
placed in 10% buffered formalin solution
and transported to the laboratory for

routine  histopathology examination.
Slides were stained with H&E stain and
examined using light microscopy. Gross,
white to gray, space occupying, highly
destructive, locally invasive neoplastic
masses originating in the ethmoid
turbinate were present in either the left
or right nasal cavities. The size of lesions
varied from a few to over 10 centimeters
in diameter. The lesions infiltrated in
either direction, extending to the pharynx
and also infiltrating the cribriform
plate in some cases. Histopathological
examination confirmed the diagnosis
of enzootic nasal adenocarcinoma. The
neoplastic mass was unencapsulated,
multilobular, destructive and locally
invasive. It was composed of densely
cellular neoplastic cells supported by fine
fibrovascular stroma. The neoplastic cells
were moderately differentiated forming
acini, tubules and/or trabeculae (Fig. 4).
Neoplasticcellswere columnarto cuboidal
with variably distinct cell borders. They
had an abundant, faintly eosinophilic
and finely granular cytoplasm. Some cells
exhibited a vacuolated cytoplasm. The
majority of these cells contained round
to oval with moderate basophilic nuclei
situated basilary, while some centrally
located nuclei were also present. They

Fig. 4. Enzootic nasal adenocarcinoma in a
sheep. The neoplastic cells are moderately

differentiated forming acini, tubules and/or
trabeculae of columnar and cuboidal cells
supported by fibrovascular stroma. H&E. Bar =
100 pm
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contained one or more distinct nucleoli.
Tumor syncytial cells and mitotic figures
were occasional seen. The fibrovascular
stroma were variably infiltrated with
moderate numbers of mononuclear cells,
primarily lymphocytes. Scattered areas
of degeneration and necrosis with a few
degenerate and live neutrophils were
seen. No tumor cells were present in the
regional lymph nodes.

Discussion

Enzootic nasal adenocarcinoma,
a contagious, viral-associated tumor
of the nasal passages in sheep and
goats is reported here for the first time
in Jordan. The epidemiological data,
clinical signs, radiographic signs and
histopathological findings are all in-
line with those reported in literature for
ENA (Stowe et al., 2012; Maxie, 2015),
though ENT has also been diagnosed
in apparently healthy sheep with no
apparent clinical signs (Kawasako et
al, 2005). In European and African
countries, the disease has been reported
with variable prevalence rates ranging
from 0.1% to 15% (Charray et al., 1985; De
las Heras et al., 2003). Although the five
cases described here belong to different
flocks located in northern Jordan, the
disease can be considered widely spread
among the sheep population in Jordan
as the diagnosis of ENT depends mainly
on gross and/or histopathological
findings. Detection of the EITV genome
in apparently health sheep denoted that
those sheep play an important role in
the pathogenesis of this disease, since
they are considered a potential reservoir
for the causative agent. Recently, a
novel one-tube real-time RT-PCR (RT-
qPCR) method for the detection and
quantification of ENTV-2 in nasal swabs
was developed (Apostolidi et al., 2019).
This application will help in ante mortem
diagnosis, disease surveillance, and/or
control programs for the disease.

In Jordan, comprehensive epidemi-
ological and risk assessment studies
are needed and must be conducted to
further characterize the disease and its
patterns. More importantly, the impact
of the disease on the economic status
of sheep and goat farms must be deter-
mined in order to vitalize efforts to con-
trol the disease at the national level. As
a result of this publication, veterinarians
in Jordan must be alerted of the possi-
bility of ENA in sheep and goats pre-
sented with dyspnea and chronic nasal
discharge and potential carriers.
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Enzootski nazalni adenokarcinom
(ENA) je tumor sekrecijskog epitela nazalnih
putova etioloski povezan s virusom u malih
prezivaca. Tumor je lokalno invazivan, ali
ne metastazira. Premda postoje izvijes¢a o
njegovoj pojavnosti (do 15 %) i geografskoj
rasprostranjenosti gotovo u cijelom svijetu
(osim Australije i Novog Zelanda), u Jordanu
je ostao nezamjecen. U ovom radu opisana
je pojavnost, klinicki znaci, rendgenoloski
nalazi i patoloske promjene tog tumora u nizu
slucajeva u Awassi pamine ovaca (3 slucaja) i
pasmine koza damask (2 slucaja) prvi puta u
Jordanu. Opcenito, Zivotinje s tumorom bile
su odrasle (u dobi od 3-5 godina), sve su bile

zenke s razli¢itim stupnjevima deformacija
lica i nosa, koje su rezultirale otezanim
disanjem.  Rendgenoloskim  pregledom
lubanje otkrivena je masa mekane gustoce
tkiva koja je potjecala iz nazalne Skoljke, a koja
invadira okolne nazalne strukture. Citoloskom
pretragom aspirata tkiva pomocu tanke igle,
otkrivena je niska invazija karcinomom. Sve
su zivotinje eutanazirane sukladno s etickim
normama, a nosni putovi su pregledani. Mase
tkiva razlicite velic¢ine bile su uklonjene, a
histopatoloska pretraga je potvrdila dijagnozu
enzootskog nazalnog adenokarcinoma.
Kljuéne rijeci: Awassi pasmina ovaca,
damask pasmina koza, nazalni tumor, retrovirus
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