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Adenocarcinoma Involving the Tongue and the Epiglottis in a Horse
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asstrRACT. Tumors involving the oral cavity of the horse are uncommon. No cases of equine adenocarcinoma on the dorsum of the tongue
have been reported in the literature. We report a case of adenocarcinoma located on the dorsum of the posterior one-third of the tongue in
a 29-year-old gelding with severe dysphagia. Endoscopy revealed an epiglottis involvement, and histology was consistent with adenocar-
cinoma arising from minor salivary glands, which was associated with a severe fungal colonization of affected tissues. The goals of this
report are to present an uncommon case of dorsum of the tongue-associated neoplasia and to highlight the association with atypical fungal
colonization, to review the literature and to discuss possible clinical approach and prognosis.
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A 29-year-old gelding was presented to us, because of
weight loss and difficulty eating over a 4 month period. The
owners also reported that the horse drooled saliva from its
mouth throughout the day.

Clinical examination revealed that the horse had a poor
body condition, was depressed and was slightly dehydrated.
The horse’s hearth rate, breathing, temperature and subman-
dibular lymph nodes were normal. A venous sample of blood
was taken, but its blood chemical parameters, electrolytes and
red and white blood cell counts were normal, with the excep-
tion of a slight increase in neutrophils. Negative results were
also found in a blood gas analysis performed on arterial blood.

When the horse was fed, he tried to eat, but after several
chews, the food (both hay or concentrates) flowed from its
mouth mixed with a large amount of saliva. The horse ap-
peared to be able to swallow normally. A speculum was
applied to the mouth after sedation (acepromazine, 0.02 mg/
kg IV followed after 15 min by butorphanol, 0.02 mg/kg IV,
acepromazine, 0.02 mg/kg IV, and xylazine, 0.2 mg/kg IV),
and an oral examination performed. A careful inspection of
the oral cavity revealed an abnormal lack of tissue on the left
side of the dorsal aspect of the base of the tongue causing
a sort of groove measuring about 12 ¢cm in length, 2 cm in
width and 2 cm in depth, which contained malodorous and
roughly chewed food.

Oral endoscopy revealed that the floor of the lesion ap-
peared congested with a granular appearance and contained
a scattering of by small ulcerative areas (Fig. 1). Tongue
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palpation did not cause pain and revealed that the lesion
boundary had a firm consistence. Samples of tissue were
taken using uterine biopsy forceps. No significant teeth al-
terations were found.

Ultrasonography of the tongue was performed using the
intermandibular space as the acoustic window (Fig. 2).

Endoscopy of the upper airways revealed no abnormali-
ties of the soft palate, but a small amount of red colored
tissue was found that protruded from the right dorsal aspect
of the epiglottis (Fig. 1). This tissue was sampled, in this
case using transendoscopic biopsy forceps passed through
the work channel of the scope. Endoscopy of the guttural
pouches revealed normal results, with the exception of a
slight bilateral prominence of the medial retropharyngeal
lymph nodes on the floor of the left and right medial com-
partments. Dental radiography was performed (right and left
oblique, and dorsoventral) as well as thorax radiography and
ultrasonography to detect metastasis: the results of all these
examinations were negative.

A pathological examination of biopsied tissues belonging
to the two pathological areas (base of tongue an epiglottis) re-
vealed an exophytic lobular submucosal nodular lesion with
a pushing border and “basaloid-like” architecture (Fig. 3).
Neoplastic and perineoplastic tissues were colonized by a
large amount fungi, presenting endosporulating sporangia of
variable size (60-500 um) and stage of maturation (Fig. 3)
with a central nucleus and a prominent nucleolus surrounded
by basophilic granular material and a PAS-positive, GMS-
negative unilamellar wall. On the basis of their morphology,
these fungi were probably Rhinosporidium spp., as occa-
sionally reported by other authors [3, 13]. The neoplastic
cells were present in cribriform nests and sheets with a focal
tubule formation, showing a cuboidal shape with large nuclei
having small nucleoli and a clear chromatin pattern. Squa-
mous differentiation and features of an adenoid cystic carci-
noma were not identified. The malignant cells were positive
for cytokeratin 7, but negative for cytokeratins 8/18, smooth



468 F.LAUS ET AL.

Fig. 1.

Endoscopic appearance of the tumors. (A) Tongue: note the congestion, the granular appearance

(arrows) and the small ulcerative areas (arrowheads) (B) Epiglottis: note the tissue protruding from

the right dorsal aspect of the epiglottis (arrows).

Fig. 2.

Ultrasonography of the tongue. Note the completely altered
unilateral appearance with large hypoechoic areas (black arrows)
surrounded by a small amount of heterogeneous tissue (white
arrows). Lingual muscular tissue on the left side is ultrasonografi-
cally normal (NT) as is the tissue rostral to the lesion (not seen in
the figure).

muscle actin and smooth muscle myosin (Fig. 4). The mass
was diagnosed as adenocarcinoma of minor salivary gland
origin located on the tongue base with a focal involvement of
the epiglottis. The tongue biopsy revealed obvious positive
margins.

A transendoscopic electrosurgery loop inserted in the right
nasal cavity was used for surgical removal of the adenocar-
cinoma found on the epiglottis. At the same time, forceps
passed through the work channel of an endoscope driven
in the left nasal cavity were used to collect the removed
tumors. A second histological examination was performed
on this tissue, confirming the first diagnosis. The resected
areas of the epiglottis showed margins that were negative

for malignancy.

Intralesional chemotherapy was not considered based on
the owner’s request, and treatment with flunixin meglumine,
1.1 mg/kg 1V, SID, along with benzylpenicillin sodium,
16,000 U/kg IM, BID and streptomycin, 10 mg/kg IM, SID,
was begun and continued for 15 days. The horse started to
be fed gruel made from moistened pellets and flours several
times per day and to eat a sufficient amount of food through-
out the day. After two months, the clinical condition of the
horse seemed to be stable.

Tumors involving the oral cavity of the horse are uncom-
mon. The most frequent sites for oral neoplasia in the horse
are the gingivae, dental alveoli and lips [6].

The tumors that can be found on the tongue are the rhab-
domyosarcoma [4, 7], lymphosarcoma [14], mast cell tumor
[17] and chondrosarcoma [22]. There is a report about an
atypical perineurial proliferative disorder [21]. Oral SCC
(squamous cell carcinoma) can involve the lips, the mucosa
[5], the hard palate [11] and the tongue [5, 11]. Invasive
SCCs, as well as fibrosarcomas, have a high recurrence
rate after surgical excision [6]. Up to now, the most locally
aggressive tumors of the oral cavity have been considered
SCCs [19]. Also, spread of a primary neoplasm arising in
the tongue to local draining lymph nodes has been described
in al0-year-old Shetland pony affected by a lymphosarcoma
[14].

Because the mucosa of the base of the tongue contains the
squamous epithelium, minor salivary glands and lymphoid
tissue, the histology of malignant neoplasms that arise from
this region of the oropharynx is quite varied and sometimes
confusing.

In humans, most tongue cancers (more than 95%) are
histologically characterized as squamous cell carcinoma;
adenocarcinoma of the tongue, often arising from minor
salivary glands, occurs in fewer than 2% of all tongue malig-
nancies [18] and in 20% of all lingual minor salivary gland
tumors [12, 20]. The disease process often affects adjacent
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Fig. 3. Histology sections of the equine tongue- and epiglottis-associated adenocarcinoma not oth-
erwise specified a being of minor salivary gland origin. (A) Medium-power photomicrograph of
the epiglottis lesion, demonstrating its neoplastic infiltration in the submucosa (arrow), upon the
epithelium, and contemporary colonization of fungi (arrowheads). (B) Tongue-associated primary
tumor photomicrograph demonstrating arrangement of the neoplastic cells in cribriform nests, sheets
(arrowheads) and focal tubules surrounded by severe inflammatory, subepithelial infiltration (arrow).
(H&E; Bar=500 um).
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Fig. 4. Immunohistochemistry of the equine tongue-associated adenocarcinoma of minor salivary
gland origin. (A) Strong immunostaining with cytokeratin 7 is only detected in the carcinomatous
islands. (B) Immunostaining with cytokeratins 8/18 is almost totally negative. Only occasional and
very scant cytoplasm positivity is detected. (C) The tumoral mass is totally negative for smooth
muscle myosin. (D) Strong smooth muscle actin staining is observed only in the interstitial areas of
the neoplastic tissue, in which scattered smooth muscle cells are present. The constant negativity of
neoplastic epithelial cells (arrows), demonstrating no staining, is indicative of an absent myoepithelial
cell component or differentiation. The noted area of positive staining (arrowheads) represents SMA
uptake in arterial capillary wall. (IHC; Bar=200 xm).

structures, primarily the larynx [18]. to understand from where lesion arose primarily [8]. Schuh

The involvement of the base of the tongue and pharynx [16] reported for the first time SCC of the tongue in 3 horses,
can physically affect their function, leading to onset of  and the clinical presentation was typical with an ulcerate sur-
progressive dysphagia [6], and it can sometimes be difficult ~ face and severe, superficial suppurative inflammation, which
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is very similar to our report. The author reported that SCC
of the tongue resulted in metastases in local and mediastinal
lymph nodes and the lungs. In addition, metastatic behavior
is rare in SCCs, especially in the oral form [9, 10], but can be
possible for adenocarcinomas of salivary glands (parotid and
submandibular glands) [5]. The adenocarcinoma reported in
the present paper probably arose from a minor salivary gland
of the tongue base, but did not seem to result in metastasis in
the lungs when investigated by X-ray and ultrasonography.
In any case, the slight enlargement of the retropharyngeal
lymph nodes in the present case needs to be investigated, if
possible, after the horse dies or after it is euthanized.

As reported by some authors [1, 15], risk factors for the
development of base of tongue carcinoma are suggested to
be nutritional deficiencies and infectious agents (especially
papillomavirus and fungi). In this horse, no specific deficien-
cy was found, and its papilloma virus infection status was
unknown. On the other hand, a large fungal colonization of
perineoplastic and neoplastic tissue was observed. Since the
association between microorganisms and tumors in humans
is well known and proven, the possible correlation in this
case needs more investigation.

Generally, the prognosis for human cases of adeno-
carcinoma is more favorable than that for squamous cell
carcinoma [2]. However, survival varies greatly depending
on tumor stage, grade and treatment modalities used. On
the basis of our review of the previous literature, the pres-
ent case is the first report of equine adenocarcinoma arising
from the minor salivary glands located on the dorsum of the
tongue and involving the epiglottis with presence of fungal
super infection.

Regarding the clinical behavior of the adenocarcinoma in
the present case, it was very similar to that of an SCC, which
can also strongly affect the ability to eat and is very aggres-
sive and destructive for surrounding tissue [5, 16]. Horses
with a tongue mass are generally presented to a veterinarian,
because of weight loss, poor body condition and increasing
difficulty in eating. In our case, the horse did not show diffi-
culty in swallowing, and no nasal discharge containing food
was present as found in other cases. The gelding was only
not able to chewing normally and to drive the food towards
the oropharynx and nasopharynx. After administration of
anti-inflammatory drugs and antibiotic treatments, the situa-
tion got better, probably due to removal of the infective and
edematous component of inflammation surrounding the
neoplastic tissue. In the authors’ opinion, adenocarcinomas
should be included in the list of differential diagnoses for
oral disorder causing chewing alteration in horses, especially
in geriatric equine patients, and based on its clinical appear-
ance, the principal distinction should be made with SCC.
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