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Abstract:  Six cases of esophageal squamous cell carcinoma were identified in six captive adult Pacific (Phoca
vitulina richardsii; n = 2) and Atlantic (Phoca vitulina concolor; n = 4) harbor seals. These seals presented with
intermittent dysphagia, regurgitation, inappetence, and abnormal posturing. Common clinical pathology findings in
these seals included azotemia, hyperproteinemia, hyperglobulinemia, and leukocytosis. Gastrointestinal endoscopy
commonly revealed an ulcerated mass near the gastroesophageal junction. Each seal was euthanized (z = 3) due to
poor prognosis, subsequently died while undergoing an anesthetic procedure (n = 2), or found dead (n = 1). The
diagnosis of squamous cell carcinoma was confirmed via biopsy of esophageal mucosa during endoscopy or
histopathologic examination of affected tissues after necropsy. On the basis of clinical and postmortem findings,
esophageal squamous cell carcinoma should be considered as a differential diagnosis in aged harbor seals exhibiting

clinical signs of regurgitation, decreased appetite or anorexia, vomiting, and/or abnormal posturing.
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INTRODUCTION

The number of reports of neoplasia in marine
mammals continues to increase and may be a
result of the increased number of animals annu-
ally examined by pathologists.” As many deaths in
wild populations go unnoticed, or autolysis limits
necropsy findings, the most detailed pathology
information is often from single cases involving
marine mammals under human care, where his-
torical and treatment information may be avail-
able.’® Physical, chemical, and infectious agents
have all been associated with neoplasms in other
species, and the likelihood of developing neo-
plasms may be further modulated by age, hor-
mones, and genetics.”

From the Mystic Aquarium, a division of Sea Research
Foundation, Inc., 55 Coogan Boulevard, Mystic, Connect-
icut 06355, USA (Flower, Tuttle); Lincoln Park Zoo, 2001
North Clark Street, Chicago, Illinois 60614, USA (Gam-
ble); Cummings School of Veterinary Medicine at Tufts
University, 200 Westboro Road, North Grafton, Massa-
chusetts 01536, USA (Stone, Lyons, Maganti); Alaska
SeaLife Center, 301 Railway Avenue, Seward, Alaska
99664, USA (Tuomi); lowa State University College of
Veterinary Medicine, Ames, lowa 50011-1250, USA (Olds,
Gauger); and Buttonwoods Park Zoo, 425 Hawthorn
Street, New Bedford, Massachusetts 02740, USA (Sims).
Present address (Flower): College of Veterinary Medicine,
University of Illinois at Urbana-Champaign, 1008 West
Hazelwood Drive, Urbana, Illinois 61802, USA. Corre-
spondence should be directed to Dr. Tuttle (atuttle@
searesearch.org).

Esophagus, harbor seal, neoplasia, Phoca vitulina, regurgitation, squamous cell carcinoma.

This report describes six cases of squamous cell
carcinoma of the esophagus in harbor seals (Phoca
vitulina spp.) maintained in aquarium or zoologic
institutions (Table 1). Contrast radiography, gas-
trointestinal endoscopy, and computed tomogra-
phy (CT) were helpful diagnostic modalities in these
cases. The diagnosis of squamous cell carcinoma
was confirmed via biopsy of esophageal mucosa
during endoscopy or histopathologic examination
of affected tissues after necropsy in all cases.

Conservative medical therapy was used in most
cases for supportive care and alleviation of
clinical signs; however, medical therapy, although
palliative in some instances, ultimately was not
successful. Surgical intervention for tumor re-
moval was not pursued in any of the described
cases in which the diagnosis was known antemor-
tem due to high risk of anesthetic complications
and resection limitations. These cases emphasize
the need for advanced diagnostics in harbor seals
displaying clinical signs of regurgitation, vomit-
ing, long-term decreased appetite or anorexia, and
abnormal posturing or apparent postprandial
gastrointestinal discomfort, and that esophageal
squamous cell carcinoma should be considered as
a differential diagnosis in aged seals with this
clinical presentation.

CASE REPORTS
Case 1

A 31-yr-old, 120-kg intact male Pacific harbor
seal (Phoca vitulina richardsi) was evaluated for a 4-
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Table 1.
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Summary of cases of esophageal squamous cell carcinoma in Pacific harbor seals (Phoca vitulina

richardsii) and Atlantic harbor seals (Phoca vitulina concolor), including case number, species, age, sex, and primary

clinical signs.

Age
Case Species (yeir) Sex Primary clinical signs
1 Pacific harbor seal (Phoca 31 Male Inappetance, regurgitation, vomiting, arched dorsal
vitulina richardsii) posture after eating, dysphagia
2 Atlantic harbor seals 28 Female Intermittent discomfort, lethargy, regurgitation,
(Phoca vitulina concolor) vomiting, decreased training compliance, increased
social anxiety, stiffness, reaction to manipulation of
pedal flippers
3 Atlantic harbor seals 35 Female Intermittent discomfort, regurgitation, decreased
(Phoca vitulina concolor) training compliance, increased social anxiety,
stiffness, reaction to manipulation of pedal flippers
4 Atlantic harbor seals 29 Female Inappetance, vomiting and regurgitation, dysphagia,
(Phoca vitulina concolor) lethargy, decreased training compliance
5 Pacific harbor seal (Phoca 27 Male Intermittent regurgitation
vitulina richardsii)
6 Atlantic harbor seals 32 Male Diarrhea, regurgitation, vomiting, decreased training

(Phoca vitulina concolor)

compliance, floating with a hunched posture with
eyes closed

wk history of intermittent inappetance, regurgita-
tion, vomiting, and arched dorsal posturing after
eating. The seal was housed in a 120,000-gallon
outdoor synthetic seawater facility with two adult
female stellar sea lions (Eumetopias jubatus). The
previous medical history of this animal included
bilateral mature cataracts, gingival hyperplasia,
and mild gingivitis. The initial clinical signs
resolved after 3 wk of gastrointestinal protectants,
including sucralfate (Teva Pharmaceuticals USA,
Sellersville, Pennsylvania 18960, USA; 1,200 mg
p.o. b.i.d.), ranitidine (Amneal Pharmaceuticals of
New York, Hauppauge, New York 11788, USA;
300 mg p.o. s.i.d.), and simethicone (Advance
Pharmaceutical Inc., Ronkonkoma, New York
11779, USA; 180 mg p.o. b.i.d.). However, 4 wk
later, the seal again began refusing fish, posturing
with its back arched or neck stretched after eating,
and regurgitating. Ingested fish were uniquely
regurgitated with the heads digested but the
bodies intact.

Gastroprotectants, as described above, were no
longer effective as the seal began to exhibit
dysphagia and continued discomfort after eating,
as evidenced by rolling on its side, licking its lips,
and scratching its side with its pectoral flipper.
Complete blood count and serum biochemistry
panel performed at this time revealed a mild
neutrophilic leukocytosis (13,500 cells/pl; in
house reference range, 5,100-10,800 cells/pl;
neutrophil count 10,260 cells/pl; in-house refer-
ence range, 3,900-7,200 cells/pl) and monocyto-
sis (1,485 cells/4,800 cells/pl; in-house reference
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range, 50-550 cells/pl) with mild hyperfibrinoge-
nemia (261 mg/dl; in-house reference range, 150-
250 mg/dl). The seal was administered penicillin
G benzathine/penicillin G procaine (Combi-Pen-
48®, Bimeda Inc., Le Sueur, Minnesota 56058,
USA), 990,000 IU i.m. once; and ceftiofur crys-
talline-free acid (Excede®, Pfizer Inc., New York,
New York 10017, USA), 1,200 mg s.c. once for
antibiotic coverage; and dexamethasone sodium
phosphate (Dexium-SP™ Bimeda Inc.), 36 mg
i.m. s.i.d. to control suspected inflammation.
Diazepam (Hospira Inc., Lake Forest, Illinois
60045, USA; 8.4 mg i.m. s.i.d.) was administered
for appetite stimulation. Famotidine (Baxter
Healthcare Corporation, Deerfield, Illinois
60015, USA; 60 mg i.m. s.i.d.) and metoclopra-
mide (Hospira Inc.; 40 mg i.m. s.i.d.) were
administered to decrease gastric acid production
and reduce regurgitation in hopes of improving
the seal’s appetite. Although incidences of regur-
gitation and vomiting decreased substantially
after starting these medications, the seal contin-
ued to intermittently refuse food and show signs
of postprandial discomfort.

Differential diagnoses included esophageal for-
eign body, gastric or esophageal ulcerations,
esophageal or gastrointestinal obstruction, and
esophageal or gastric neoplasia. Repeated blood
work 1 wk later revealed a persistent neutrophilic
leukocytosis (16,300 cells/pl; neutrophil count
14,018 cells/pl). Due to this finding and to
improve the antibiotic spectrum, marbofloxacin
(Zeniquin®, Pfizer Inc.; 500 mg, p.o. s.i.d.) was
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initiated. Full-body radiographs and abdominal
ultrasound performed under behavioral control at
this time did not reveal any substantial abnormal-
ities.

Three days following the change in antibiotics,
the seal appeared increasingly lethargic and
exhibited intermittent episodes of coughing,
sneezing, and white or foamy nasal discharge.
Complete blood count and serum biochemistry
panel indicated a marked mature neutrophilic
leukocytosis (white blood cell count 24,400
cells/pl; neutrophil count 23,400 cells/pul) and
lymphopenia (732 cells/ul; reference range,
1,230-2,500 cells/pl) with mild anemia (45%;
reference range 50-57%); progressive hyperfibri-
nogenemia (365 mg/dl) with mild hyperprotein-
emia (8.3 g/dl; in-house reference range, 7.0-7.8
g/dl) and mild hyperglobulinemia (4.3 g/dl;
reference range, 3.1-3.9 g/dl). Lung auscultation
was unremarkable, although development of an
upper respiratory infection was suspected.

Due to the lack of improvement during marbo-
floxacin treatment and while awaiting culture
results of the nasal discharge, the seal’s antibiotics
again were changed: (levofloxacin, Levoquin®,
Janssen Pharmaceuticals Inc., Titusville, New
Jersey 08560, USA; 4.8 mg/kg p.o. s.i.d.); and
iron supplementation (Ferocon® Breckenridge
Pharmaceutical, Inc., Boca Raton, Florida
33487, USA; 120 mg p.o. s.i.d.) was initiated due
to the newly presented anemia. One week follow-
ing this change, the seal’s white blood cell count
(14,000 cells/pl) and neutrophil count (13,160
cells/pl) had decreased, but severe lymphopenia
had developed (280 cells/ul). Culture results of
the nasal discharge revealed normal respiratory
flora.

Due to lack of improvement at this time in the
clinical presentation, the seal was anesthetized for
upper gastrointestinal endoscopy and advanced
imaging with CT. The seal was premedicated with
atropine sulfate (Med-Pharmex Inc., Pomona,
California 91767, USA; 2.4 mg i.m.) prior to
anesthetic induction with diazepam (Hospira Inc.;
18 mg i.v.). The animal was intubated for anes-
thetic maintenance with isoflurane (Isoflo®, Ab-
bott Laboratories, Abbott Park, Illinois 60064,
USA) in oxygen. Esophagoscopy revealed a pale
yellow ulcerated mass in the caudal esophagus
approximately 4 cm cranial to the lower esopha-
geal sphincter. The mass was irregular, prolifera-
tive, erythematous, and contained a small but
invasive crater containing caseous material. A
separate 5-cm linear ulcer was present 4 cm
cranial to the mass lesion. Multiple endoscopic
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Figure 1. Esophageal squamous cell carcinoma of a
Pacific harbor seal (Phoca vitulina richardsii). Hematox-
ylin and eosin (H&E; X20) staining of paraffin-embed-
ded sections demonstrates the cords of epithelial cells
invading the underlying tissue through the tunica
muscularis (arrowhead). Note the ulcerated surface of
the mass (arrow) and esophageal glands present within
the muscularis externa (asterisk). Inset: H&E (x100)
demonstrates irregular cords and nests of neoplastic
epithelial cells and concentric lamellated pattern of
keratinization (keratin pearls, arrows).

pinch biopsies were obtained from within and
around the crater of the mass. Biopsies from the
esophageal mass were submitted on saline-damp-
ened gauze for flash freezing and histopathology.
On the frozen section, islands and trabeculae of
squamous epithelial cells were identified, invad-
ing through the basement membrane to the
underlying submucosa (Fig. 1), which was consis-
tent with squamous cell carcinoma.

CT for further characterization and determina-
tion of potential surgical resection of the mass
was performed during the same anesthetic proce-
dure from the level of the midthorax to the gastric
pylorus. Images showed that the caudal esopha-
geal wall was thickened (2.5 cm) and irregular,
resulting in narrowing of the esophageal lumen
and changes extended for 1 cm into the gastric
cardia. Several pinpoint gas lucencies were noted
along the mucosal surface of the esophagus.
These results were suggestive of an intramural
mass with superficial ulceration.

Biopsy results became available at the comple-
tion of CT imaging. Because it was determined
that complete resection was unlikely due to the
location, involvement of the lower esophageal
sphincter, and locally invasive nature of the
tumor, euthanasia was performed (Euthasol®,
Virbac Corporation, Fort Worth, Texas 76161,
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Figure 2. Esophageal squamous cell carcinoma of a
Pacific harbor seal (Phoca vitulina richardsii). Cut
section of the mass (arrows) proximal to gastroesoph-
ageal junction. Mass has a grey-black center and tan-
pink periphery; ulcer (arrowhead) on the esophageal
mucosa proximal to the mass; gastric rugae (asterisk).

USA; 10,140 mg i.v.) without recovering the seal
from anesthesia.

Gross necropsy findings revealed a slightly thin
body condition along with previously diagnosed
ocular abnormalities, including bilateral lenticu-
lar opacities and lens luxations. Cranial to the
gastroesophageal junction at the level of lower
esophageal sphincter, an 8 X 5 X 4 cm, cauliflower-
like, grey-tan, irregularly spherical, firm, trans-
mural, ulcerated mass was identified (Fig. 2). On
the cut section of this area, minimal turbid yellow
fluid discharge was identified, and the mass had a
grey-black center with a tan-pink periphery. An
esophageal mucosal ulcer (5 X 1.5 cm) was cranial
to the mass on the ventral surface and may have
been associated with pooling of refluxed gastric
juices contributing to ulcer formation.

Microscopically, the lesion extended from the
ulcerated mucosa and invaded the submucosa and
muscular layers. The mass was poorly circum-
scribed, unencapsulated, and composed of polyg-
onal cells arranged in cords, trabeculae, nests, and
occasional individualized cells, supported by
moderate amounts of dense collagenous stroma
(desmoplasia). The cells had variably distinct cell
borders and contained abundant amphophilic to
eosinophilic cytoplasm. Nuclei were round to
oval and had finely stippled chromatin and 1 to
2 distinct magenta nucleoli. Although few epithe-
lial cells had undergone keratinization individu-
ally, cords and nests of cells often had central,
eosinophilic accumulations of compact lamellat-
ed keratin (keratin pearls; Fig. 1). Occasionally,
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intercellular bridges (desmosomes) were identi-
fied between epithelial cells. Mitotic figures
averaged 3 per 10 high-power (400x) fields and a
moderate degree of anisokaryosis and anisocyto-
sis was noted. Within the ulcerated area and
between the neoplastic cells were a moderate
number of neutrophils, few lymphocytes, and
necrotic cell debris. These findings remained
consistent with a squamous cell carcinoma. Of
note, esophageal glands were present within the
tunica muscularis, which is an unusual finding and
may be particular to the seal esophagus (Fig. 1).
No evidence of lymphatic or vascular invasion by
the neoplastic cells, no metastatic foci in other
organs, and no other significant pathologic find-
ings were noted.

Culture results from the esophageal tumor
obtained at necropsy revealed moderate growth
of Morganella morganii. Although not confirmed
histologically, it was suspected that infection of
the mass itself, along with microperforations of
the esophagus and the subsequent mild leakage of
esophageal contents into the body cavity had led
to the leukocytosis noted in this case. The grossly
observed ulceration cranial to the tumor was
likely associated with regurgitation of fish and
repeated mechanical trauma from fish spines. The
observed regurgitation of fish with bodies intact
but the heads digested suggests that the fish
bodies may have been lodged between the mass
and the caudal esophageal wall, only allowing
digestion of the head portion.

Case 2

A 28-yr-old, 70-kg intact female wild-born
Atlantic harbor seal (Phoca vitulina concolor) was
evaluated for an 11-wk history of intermittent
discomfort, regurgitation, decreased training
compliance, increased social anxiety, and stiffness
and reaction to manipulation of pedal flippers.
The seal was housed in an 185,000-gallon outdoor
synthetic seawater seal pool facility with one
other Atlantic harbor seal and two grey seals
(Halichoerus grypus). The previous medical history
of this animal included intermittent episodes of
presumptive pox viral lesions on the rostrum and
flanks, intermittent blepharospasm associated
with changes in water quality. and a fractured
maxillary incisor tooth.

On initial veterinary inspection, the seal was
bright, alert, responsive, and interactive. Abdom-
inal palpation performed at the time revealed no
negative or painful reactions. Due to the reported
nonspecific gastrointestinal signs, the seal was
started on famotidine (Wockhardt USA, LLC.,
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Parsippany, New Jersey 07054, USA; 50 mg p.o.
s.i.d.) but displayed only mild improvement in the
frequency of regurgitation.

The seal continued regurgitating intermittently
for the next 10-14 days, but the abdomen
appeared of appropriate contour, and no pain
was noted on palpation. Most likely differentials
included a gastrointestinal foreign body or ulcer-
ation, but a partial gastrointestinal obstruction or
more diffuse ulceration were also considered. As
diagnostics were limited without sedation and the
seal had become noncompliant with venipuncture
during operant conditioning, symptomatic treat-
ment efforts were continued for the following
week without improvement.

When the seal exhibited continued stiffness and
reaction to manipulation of the pedal flippers, it
was hypothesized to be consistent with a muscu-
loskeletal presentation (e.g., osteoarthritis) rather
than abdominal pathology because it was thought
that an infectious etiology or severe gastrointes-
tinal ulceration would have progressed differently
by this third week of observation. Further, the
seal’s geriatric signalment and moderate obesity
were risk factors for development of musculo-
skeletal disease. For these reasons, a nonsteroidal
anti-inflammatory medication, carprofen (Pfizer
Animal Health; 400 mg p.o. s.i.d. for 7 days), was
incorporated into the treatment regimen. Gastro-
protectants were continued, as previously pre-
scribed, to minimize adverse effects of the
nonsteroidal anti-inflammatory medication.

The following day, the seal displayed marked
improvement in appetite, attitude, energy level,
and training compliance. This rapid improvement
in approximation to the analgesic measures was
considered supportive of a causal link, so carpro-
fen and gastroprotectants were continued for a
total of 3 wk. During this period, the seal
appeared bright, alert, responsive, and with good
energy. Toward the end of this 3-wk period, the
seal began intermittently vomiting after entering
the pool and had periods of increasing lethargy
and discomfort. At this point carprofen was
discontinued, although gastroprotectants were
maintained.

It was suspected that the type and size of fish
offered was influencing this seal’s regurgitation
patterns and clinical signs. For this reason, only
small capelin was offered for the next 4 days.
Despite the change in the size of fish offered, the
seal again became depressed, unresponsive to
training, and displayed a decreased appetite and
continued intermittent regurgitation. Because the
seal was refusing medicated fish, flunixin was
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administered intramuscularly (flunixin meglu-
mine, Bimeda MTC Animal Health, Inc., Cam-
bridge, Ontario, Canada; 90 mg i.m. once)
pending additional diagnostics 2 days later. The
seal was administered diazepam (Hospira, Inc.;
25 mg p.o.) to facilitate manual restraint for blood
collection. The hemogram was consistent with
published species normal ranges.'® Biochemistry
results showed mild elevations in blood urea
nitrogen (47 mg/dl; reference range, 31-46 mg/
dl) and creatinine (2.4 mg/dl; reference range,
1.0-1.8 mg/dl), which was consistent with anorex-
ia and dehydration, as well as hyperproteinemia
(8.7 g/dl; reference range, 7.0-7.8 g/dl) with
hyperglobulinemia (5.9 g/dl; reference range,
3.1-3.9 g/dl)."* All other ancillary testing, includ-
ing Dirofilaria immitis antigen and leptospirosis
microscopic agglutination test (MAT) were nega-
tive, and serum zinc concentrations were within
normal limits. Radiographs performed at this
time revealed no evidence of gastric or duodenal
metallic foreign body and no obvious skeletal
lesions that would be consistent with osteoarthri-
tis. Ultrasonographic findings showed normal
hepatic and renal size, and echogenicity and the
gastric lumen and gastrointestinal tract appeared
appropriately oriented within the abdominal cav-
ity. No radiographic or ultrasonographic expla-
nation could be found for the seal’s clinical signs.

Flunixin meglumine (90 mg i.m. once) was
repeated, and vitamin E (Neogen Vet Corpora-
tion, Lexington, Kentucky 40511, USA; 400 IU
i.m. once) was administered. During the proce-
dure, 0.9% sodium chloride (Abbott Labs; 1 L
s.c.) was administered to enhance the seal’s
hydration. Due to the seal’s advanced age, the
slow progression of disease and presented hyper-
globulinemia, neoplasia was suspected. Intramus-
cular injections of flunixin meglumine (75 mg i.m.
s.i.d.) were continued for an additional 7 days,
with little response from the seal. It was conclud-
ed that deterioration of condition warranted full
immobilization to exhaust pre-exploratory diag-
nostic armament.

For this procedure, the seal was premedicated
with midazolam (Hospira, Inc.; 14 mg i.m.) and
underwent anesthetic induction using isoflurane
in oxygen via facemask and followed by endotra-
cheal intubation. The physical examination per-
formed at this time remained within normal
limits. Radiographs showed bilaterally increased
pulmonary opacity, marked shifting of the gastro-
intestinal tract gas pattern to the left cranial
abdominal quadrant, and uniform soft tissue
opacity of the right cranial abdomen. These
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findings were suggestive of a possible mass effect
in the right cranial abdominal quadrant.

Gastroscopy performed at this time demon-
strated marked esophagitis just cranial to the
cardia and lower esophageal sphincter. In this
area, the esophagus was irregular with red
plaques, inflammation, and excessive mucus.
Moderate resistance was encountered upon entry
into the stomach. Examination of the stomach did
not reveal any foreign object or ulcerations, and
the mucosa appeared healthy.

A contrast gastrointestinal series was per-
formed over the next hour with barium sulfate
(Humco, Texarkana, Texas 75501, USA; 90 mg
p-o. once) mixed with sucralfate (Axcan Pharma
US, Inc., Birmingham, Alabama 35242, USA; 1 g
p.o. once) gavaged into the stomach. A series of
radiographs were taken, and no filling defects
were detected in the stomach or cranial small
intestines. The esophagus could not be evaluated
during this study, as the barium had been gavaged
directly into the stomach.

Upon completion of the barium study, the seal
was administered 0.9% saline (6 L s.c. once),
vitamin E (400 IU i.m. once), famotidine (60 mg
i.m.), enrofloxacin (Bayer Healthcare LLC., Shaw-
nee Mission, Kansas 66201, USA; 350 mg i.m.),
and vitamin B complex (Sparhawk Laboratories,
Inc., Lenexa, Kansas 66215, USA; 200 mg s.c.
once). The abnormal radiographic findings sug-
gested that exploratory surgery would be war-
ranted as neoplasia was considered the most likely
diagnosis in this geriatric seal.

Although it was planned to begin empiric
therapy to treat the esophagitis the following
day, the seal remained anorexic, and all active
prescriptions were cancelled. It was determined
prudent to move forward promptly with explor-
atory surgery due to the progressive nature of the
seal’s presentation. The seal was anesthetized, as
previously described. Presurgical radiographs
were consistent with previous films, and the
midline ventral abdominal exploratory was large-
ly as would be expected for a normal seal.
Incisional biopsies were performed along the
edges of liver and spleen and submitted for
culture and histopathology, as no other findings
were noted to account for the radiographic
presentation. As abdominal wall closure was
initiated, the seal suddenly went into cardiac
arrest. Resuscitation was attempted, and although
these efforts returned the seal’s heart to normal
sinus rhythm, the pupils were fixed and dilated,
and the seal maintained agonal respiratory pat-
terns. The seal was supported in this state for 1 hr
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before recovery was concluded unsuccessful, and
euthanasia was performed (Euthasol, Virbac Cor-
poration; 2,340 mg i.v.).

On gross necropsy, gastroesophageal masses
and fibrosis were noted with severe esophagitis in
the unexplored area cranial to the diaphragm. In
addition, the seal had pancreatic and splenic
adhesions, marked pancreatic lymphadenopathy
and multifocal abscesses, right nephrolithiasis,
lumbar spondylosis, prescapular lymphadenome-
galy, and aortic arteriosclerosis. The primary
microscopic diagnosis and primary contributor
to mortality on necropsy was determined to be
esophageal squamous cell carcinoma with multi-
ple ulcerations, regional invasion and adhesions,
and multifocal vascular invasion. Histopathologic
findings of the esophageal squamous cell carci-
noma were consistent with those previously
described in Case 1.

Case 3

An estimated 35-yr-old, 57-kg intact female
wild-born Atlantic harbor seal was evaluated for
an 18-day history of intermittent discomfort,
regurgitation, decreased training compliance, in-
creased social anxiety, stiffness, and reaction to
manipulation of pedal flippers. The seal was
housed in the same collection as Case 2 and
presented 18 mo after euthanasia of the first
animal. The previous medical history of this
animal included a cataract in the right eye and
associated intermittent blepharospasm.

On initial veterinary inspection, the seal was
bright, alert, responsive, and active but with poor
appetite. Two days later, the seal was displaying
an abnormal curled posture and was intermittent-
ly listless. When the seal was on the deck, an
obvious dorsal arching of the thorax was noted,
but in the water, this posture was not as apparent.
During training sessions, the seal was moving
slowly and spitting out fish. Although in the past,
these behaviors had been observed seasonally, the
prior case had increased an index of suspicion,
and progressed diagnostic sedation more quickly
than the first case.

The following day the seal was anesthetized
following premedication with midazolam (12 mg
i.m.) and anesthetic induction with isoflurane in
oxygen via facemask followed by endotracheal
tube. The hemogram and chemistry panel were
largely within normal limits, except minor GGT
(19 TU/L; reference range, 2-12 IU/L) and total
bilirubin (0.7 mg/dl; reference range, 0.2-0.6 mg/
dl) elevations and a mild elevation in creatinine
(1.9 mg/dl; in-house reference range, 1.0-1.8 mg/
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dl) likely associated with anorexia.'® All other
ancillary testing, including Dirofilaria immitis an-
tigen and leptospirosis MAT were negative, and
serum zinc concentrations were within normal
species limits.

Radiographs performed at this time were unre-
markable besides an old displaced dorsal spinous
process fracture of T2. No abnormal findings
were obvious on abdominal ultrasound examina-
tion. Gastroscopy revealed normal esophageal
mucosa until the cardiac level and entry to gastric
lumen, where slight ulceration was present, as
well as nodules and fibrotic stippling of the
mucosa. The gastric mucosa and structure was
within normal limits and without foreign body or
ulceration. Multiple pinch biopsies of abnormal
esophageal mucosa were taken. Cytologic prepa-
rations of the esophageal biopsies presented
multiple sheets of cells with criteria of malignan-
cy, suggestive of an adenocarcinoma, which
supported the clinical impression at gastroscopy.
However, histopathology of biopsy samples re-
vealed chronic neutrophilic esophagitis, and de-
finitive confirmation of malignant neoplasia was
not possible.

Prior to recovering the seal from anesthesia, it
was treated with 0.9% saline (2 L s.c.), vitamin E
(400 IU i.m.), meloxicam (Norbrook Laborato-
ries, Ltd., Newry, County Down, Northern Ire-
land; 11.4 mg s.c.), famotidine (28.5 mg i.m.),
enrofloxacin (282 mg s.c.), and sucralfate (2 g p.o.
via gavage tube). With the location of the
neoplastic changes, surgical resection was consid-
ered not possible, and gradual wasting from
anorexia was expected with marked poor quality
of life.

Pending histopathology, the seal was initiated
on a course of once daily meloxicam (5.5 mgi.m.),
enrofloxacin (285 mg i.m.), and famotidine (28.5
mg i.m.). It was decided that if no return to
appetite or progressive clinical signs occurred
during the treatment period, then euthanasia was
indicated, as marked weight loss would have been
reached during this time. Although the seal
initially showed improvement on this treatment
regime, after 10 days, the seal began exhibiting a
snorting behavior not associated with feeding and
a very wide mouth gape behavior during feedings.
This latter behavior was suspected to be related to
swallowing, as the seal’s head was extended
caudally with full neck extension concurrent with
the open mouth.

As the abnormal behavior and anorexia contin-
ued for an additional 5 days, the seal was
anesthetized, as previously described for this
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animal. Plain radiographic and ultrasonographic
results were consistent with this seal’s previous
exam. Barium was introduced (54 mg p.o.) into
the esophagus for better evaluation of the muco-
sal surface. Radiographs of the thorax confirmed
the presence of a circular mass in the left cranial
mediastinum (2.5 X 1.5 cm) that was extramural to
the esophagus. The differential diagnoses at that
time included intramural esophageal mass, medi-
astinal or lung neoplasia, or lymphadenopathy.
Contrast radiographs also highlighted esophageal
mural changes at the cardia with stricture identi-
fied. The contrast media was very slow to move
from the esophagus to the stomach. Gastroscopy
revealed abnormal esophageal mucosa approxi-
mately 5-10 c¢cm cranial to the previously diag-
nosed lesions with grey and stippled appearance.
Continued and progressive ulceration and general
nodularity and fibrotic webbing of the mucosa
were observed at the cardia with apparent adhe-
sions.

Given that surgical resection of the affected
areas were not possible, even if a definitive
diagnosis was concluded, and progression of the
lesions at the cardia had occurred despite daily
treatment over the past several days, a grave to
guarded prognosis was given with reduction in
quality of life. Due to the progressive nature of
disease and its nonresectable location for diagno-
sis or resolution, euthanasia was performed with
pentobarbital (Euthasol, Virbac Corporation;
8,800 mg i.v.).

Gross examination during necropsy revealed
regional distortion at the gastroesophageal junc-
tion, and the esophageal mucosa was multifocally
effaced by an infiltrative, poorly demarcated
neoplastic mass. Gross necropsy also revealed
severe multifocal lymphadenomegaly, vaginal and
endometrial cysts, and mitral valvular endocar-
diosis. The diagnosis of the esophageal mass was
confirmed via histopathology as a squamous cell
carcinoma.

Case 4

A 29-yr-old, 59-kg intact female wild-born
Atlantic harbor seal was found dead in its pool
after a brief period of inappetance and regurgita-
tion of undigested fish. The seal had initially been
housed for 25 yr at an aquarium on the East coast
and had produced eight offspring prior to initiat-
ing treatment with medroxyprogesterone acetate
(Depo Provera®, Pharmacia & Upjohn Company,
Kalamazoo, Michigan 49001, USA; 200 mg i.m.
monthly for three summer months each year for 2
yr). It subsequently was transferred to another
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facility and housed in two natural seawater pools
(75,000 and 90,000 gallons, respectively) with
three Atlantic harbor seals and two Pacific harbor
seals for the next 4.5 yr until death.

In addition to reproductive season DepoPro-
vera treatment, the previous medical history of
this animal included recurrent uveitis and chronic
glaucoma due to bilateral cataracts and anteriorly
luxated lenses. Despite intermittent treatment
during flare-ups with buffered aspirin (CVS
Pharmacy Inc., Woonsocket, Rhode Island
02895, USA; 10 mg p.o. b.i.d.), this problem
progressed to retinal detachment and blindness
in the right eye.

This seal participated in multiple research
protocols involving periodic blood sampling and
intermittent butorphanol tartrate sedation (Do-
lorex®, Merck Animal Health, Summit, New
Jersey 07901, USA; 23.6 mg i.m.) to facilitate
small blubber biopsies and intravenous catheter-
ization procedures. Periodic routine health as-
sessments recorded complete blood cell counts
(CBC), with mild to moderate neutrophilic leu-
kocytosis (12,000 to 14,600 cells/pl; published
reference range, 4,800-14,250 cells/ul), which was
attributed to the chronic uveitis and serum
chemistry values that were similar to published
values, with the exception of serum alkaline
phosphatase, which was persistently mildly ele-
vated (154-233 U/L; reference range, 11-176 U/
L) and frequent mild increases in fibrinogen (400-
500 mg/dl: reference range 120-324 mg/dl).+
Intermittent episodes of lethargy and decreased
participation in training sessions were attributed
to pain caused by episodes of severe blepharo-
spasm with anterior uveitis and were treated with
oral aspirin for several weeks. When the seal
exhibited decreased appetite and possible salt
water ingestion, observed as open mouth gaping
in the pool, the animal was sedated with butor-
phanol (22 mg i.m.) for endoscopic examination
that revealed scattered shallow pinpoint reddened
areas of gastric ulceration presumed to be asso-
ciated with chronic aspirin use. Oral anti-inflam-
matory therapy was changed to gastric coated
aspirin (Ecotrin® Prestige Brands, Tarrytown,
New York 10591, USA; 325 mg p.o. b.i.d.) plus
ranitidine (75 mg p.o. b.i.d.), resulting in improved
activity and training compliance. The gastric-
coated aspirin was then continued twice daily to
control chronic ocular discomfort.

Approximately 1 yr later, regurgitation of food,
vomiting, and decreased appetite recurred. The
seal was sedated again with butorphanol (22 mg
i.m.), and endoscopic examination of the esoph-
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agus and stomach at that time revealed several
discrete small foci of pale gastric mucosa and an
irregular, linear shallow erosion near the duode-
nal sphincter, and pinch biopsies were collected.
Histopathologic examination of gastric mucosal
biopsies was unremarkable. Aspirin was discon-
tinued; sucralfate (1 g p.o. b.i.d.) was initiated,
raniditine was continued twice daily, and the seal
was moved to a back holding pool for observa-
tion. Topical anti-inflammatory ophthalmic solu-
tion (flurbiprofen 0.05%, Pacific Pharmaceuticals,
Irvine, California 92612, USA) was started for
ocular analgesia in lieu of aspirin.

The seal’s appetite remained fair to good but
activity was decreased, training behaviors were
marginal, and regurgitation and difficulty swal-
lowing again were noted approximately 4 wk later.
Metoclopramide (Watson Pharma Private Ltd.,
Verna, Salcette Goa 403722 India; 10 mg p.o.
b.i.d.) was administered in addition to the ranit-
idine and sucralfate, and food was cut into smaller
pieces prior to feeding. No further difficulties
were noted until a free feed was offered 2 wk later.
The seal regurgitated several fish after rapidly
eating most of the food, then proceeded to
reingest all the regurgitated fish from the pool.
The animal voluntarily positioned for examina-
tion by a consulting veterinary ophthalmologist a
few days later, and no new ocular abnormalities
were noted. Despite normal eating patterns that
evening, the seal was found dead the following
morning with multiple large blood clots in the
water. Postmortem radiographs of entire body
revealed increased density of both lungs and
moderate gas throughout the intestinal tract.

Gross necropsy findings included a large firm
mass in the submucosal layer of the mid-thoracic
esophagus that had ruptured into the esophageal
lumen with massive acute intraluminal hemor-
rhage. Death was due to hypotensive shock and
cardiovascular collapse complicated by septice-
mia and pulmonary congestion, edema, and
emphysema. Additional necropsy findings includ-
ed an abscessed pancreatic lymph node, liver
capsular fibrosis, adrenocortical and ovarian at-
rophy, right atrioventrcular valve fibrosis, right-
sided epicardial fibrosis, chronic buphopthalmos,
superficial keratitis, and retinal detachment in the
right eye as well as bilateral hypermature cata-
racts with anterior lens luxation.

Histopathologic findings included squamous
cell carcinoma of the esophagus, suppurative
mediastinitis, mild neutrophilic and lymphocytic
cholangiohepatitis, reactive lymphoid hyperpla-
sia, a focal chronic ulcer on the tongue, and
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marked atrophy of fat. Esophageal samples were
evaluated by polymerase chain reaction for pho-
cine herpes virus, and immunohistochemistry for
bovine papilloma virus was negative. The peri-
pancreatic mass represented a lymph node with
metastatic foci of squamous cell carcinoma, and
the thyroid gland had marked variability in
follicular luminal diameter, hypertrophy of follic-
ular cells, reduced colloid content, and in some
areas, complete absence of follicular lumen with
no dysplastic changes. Thyroid findings were
reported to be most consistent with diffuse
hyperplastic goiter. Secondary bacterial infection
associated with the primary neoplasm had result-
ed in suppurative mediastinitis and low-grade
septicemia. The suboptimal nutritional status at
time of death was attributed to the neoplastic
process, and the ulcer in the tongue most likely
due to stress or trauma from chewing or regurgi-
tation. No infectious agents were noted in the
tongue ulcer, and no viral inclusions were noted in
the examined sections.

Case 5

A 27-yr-old, 84-kg intact male Pacific harbor
seal died under anesthesia due to cardiopulmo-
nary arrest during endoscopic examination to
remove gastric foreign objects. This animal pre-
sented with a 6-wk history of intermittent regur-
gitation and reconsumption of regurgitated
apparently digested fish. The seal was housed in
a 139,000-gallon outdoor freshwater seal pool
facility with two adult female California sea lions
(Zalophus californianus) and one male and one
female Pacific harbor seal. The previous medical
history for this seal included intermittent treat-
ment over 3 yr for bilateral hypermature cataracts
and glaucoma OS with topical administration of
topical dorzolamide (dorzolamide HCIl/timolol
maleate ophthalmic solution, Bausch & Lomb
Inc., Tampa, Florida 33637, USA; b.i.d.) to the
left eye, and treatment of apparent pinniped
keratitis with doxycycline (West-Ward Pharma-
ceutical Corp., Eatontown, New Jersey 07724,
USA; 400 mg p.o. b.i.d.) and topical triple
antibiotic ophthalmic drops (Falcon Pharmaceu-
ticals, Fort Worth, Texas 76134, USA; t.i.d.) as
needed. Four years prior to death, this seal had
gastric endoscopy and gastrotomy performed to
remove 17 large landscaping rocks from the
gastric lumen following a brief episode of inappe-
tance and apparent abdominal pain.

Radiographs performed under behavioral con-
trol 5 wk prior to endoscopy identified the
presence of five radiopaque gastric foreign objects
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that appeared to be rocks. Although intermittent
vomiting continued, the animal continued to
appear behaviorally and clinically normal be-
tween episodes, and abdominal pain was not
identified or elicited with palpation. Radiographs
were repeated 2 wk prior to endoscopy, confirm-
ing that the rocks remained within the gastric
lumen. As decreased appetite and weight loss
were noted, anesthesia for gastric endoscopy was
performed. The seal was sedated with midazolam
HCL (ZooPharm, Inc., Windsor, Colorado 80550,
USA; 21 mg i.m.). When the seal did not become
adequately sedated after this initial dose, a second
dose of midazolam (10 mg i.m.) was administered
25 min later. Although the seal did not become
sedate enough to allow for mask induction, he was
trained to allow for chamber induction with
inhalant anesthetics. Isoflurane (Phoenix Pharma-
ceuticals, St. Joseph, Missouri 64507, USA) in
oxygen was administered initially at 5%, then
reduced to 2% until the animal was sedate enough
to allow for intubation.

Endoscopically, five small rocks and three short
sticks were identified within the gastric lumen. An
irregularity was noted at the gastroesophageal
junction during endoscopy, but a biopsy was not
performed at that time. An ulcerated mass was
also noted on the ventral surface of the tongue,
and a punch biopsy of this site was obtained.
Three rocks and two sticks were removed via
endoscopy prior to the animal developing cardio-
pulmonary arrest and eventual death under anes-
thesia.

Necropsy revealed a mass located at the distal
esophagus that extended approximately 2 cm
from the mucosa into the lumen. The mass
demonstrated a friable center surrounded by
proliferative tissue. An enlarged lymph node was
located on the serosal surface of the stomach
slightly aboral to the gastroesophageal junction.
An ulcerated glossal lesion was noted adjacent to
the recent biopsy site.

Histopathology showed a poorly demarcated
and unencapsulated esophageal mass that infil-
trated the mucosa and submucosa. This mass was
confirmed as a squamous cell carcinoma with
metastasis to a regional lymph node. The lesion
observed on the ventral tongue was an epithelial
ulceration of unknown cause with chronic inflam-
mation. The esophageal tumor was likely the
cause of the regurgitation described in this case;
however, it was not suspected to be immediately
involved in the death of the animal. It is likely that
this animal died due cardiac arrest as a complica-
tion of anesthesia.
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Case 6

A 32-yr-old, 90.3-kg intact male Atlantic harbor
seal (Phoca vitulina concolor) initially presented
with a 2-day history of diarrhea, vomiting, and
changed behavior of floating in a corner in a
hunched posture with eyes closed. The seal was
housed in a 77,000-gallon outdoor, freshwater
exhibit with two other Atlantic harbor seals. The
previous medical history of this seal included
bilateral mature cataracts, anterior lens luxation
OD, and gingival hyperplasia caudal to maxillary
incisors.

At initial presentation, the seal had a reduced
appetite and was not participating well in training
sessions, so a physical examination under behav-
ioral control was not possible at that time. Due to
this seal’s primary clinical signs of gastrointestinal
origin, empirical therapy was started with sucral-
fate (Teva Pharmaceuticals USA; 1 g p.o. s.i.d.)
and metronidazole (Teva Pharmaceuticals USA;
500 mg p.o. b.i.d.) for 5 days. Differential diagno-
ses in consideration were gastroenteritis, neuro-
logic disease, renal disease, or hepatic neoplasia.
On day 5, appetite had improved to ~75% of diet,
but partially digested fish parts were noted at the
bottom of the pool, so treatment was extended for
an additional 5 days. By that time, appetite
appeared to have returned to normal, with no
further reports of regurgitation or vomiting.

As the seal’s behavioral compliance was im-
proved at that time, physical examination and
blood sampling were performed under behavioral
control. Physical examination was unremarkable;
hematology and serum chemistry panel were
within normal limits. Serologically, Dirofilaria
antigen and Eastern equine encephalitis antibody
detection were negative, and postvaccine West
Nile virus titer via serum neutralization was 80.

Four weeks later, partially digested fish frag-
ments were again noted at the bottom of the pool,
and the seal’s appetite was decreased. Metroni-
dazole was reinitiated, but no response was noted.
Feeds were broadcast in an attempt to administer
sucralfate and amoxicillin (Dava Pharmaceuti-
cals, Inc., Fort Lee, New Jersey 07024, USA;
1,000 mg p.o. b.i.d.) in addition to metronidazole
for 14 days. Within 10 days, the seal’s appetite was
improving, and behavioral compliance during
training sessions had improved; however, the seal
began tearing herring in half before consumption.
At approximately 8 wk from initial presentation,
partially digested fish were again noted intermit-
tently in the pool. Because of the chronic nature
of the vomiting, sucralfate was continued, and
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omeprazole (Apotex Corp., Weston, Florida
33326, USA; 10 mg p.o. s.i.d.) was initiated.

Within 3 days of omeprazole initiation, the
seal’s appetite began to decline until it refused all
herring and only consumed halved capelin. Due to
this marked progression of clinical signs, the seal
was anesthetized for advanced diagnostics. The
seal was premedicated with midazolam (Hospira,
Inc.; 10 mg, i.m.), then induced with propofol
(Abbott Laboratories; 300 mg i.v.), followed by
intubation and maintenance with isoflurane (Ab-
bott Laboratories) in oxygen. Thoracic and ab-
dominal radiographs were unremarkable.
Abdominal ultrasound was nondiagnostic. Full-
body CT scan revealed increased soft tissue
density in right nasopharynx and a subjectively
small and somewhat nodular liver. Gastroscopy
revealed a large esophageal ulcer in the cranial
one-third of the esophagus, but the stomach and
duodenum did not contain any gross evidence of
ulceration, mass effect, or other inflammatory
processes. No parasites were seen. Three gastric
and three duodenal pinch endoscopic biopsies
were obtained for histopathology. The endoscope
was retroflexed to evaluate the nasopharyngeal
soft tissue density noted on advanced imaging. A
nasopharyngeal swelling was noted that appeared
inflammatory in nature and was presumed to be
secondary to previous episodes of regurgitation.
Perioperative enrofloxacin (Bayer HealthCare
LLC; 690 mg in 0.9% saline s.c.) and meloxicam
(Norbrook Laboratories Ltd.; 6.9 mg s.c.) were
administered prior to obtaining surgical laparo-
scopic liver biopsies. During laproscopic exami-
nation, the liver appeared fibrotic, and it was
difficult to obtain representative biopsy samples.
Once the hepatic biopsy procedure was complet-
ed, the seal was recovered from anesthesia.
Postsurgical recovery was uneventful. Postsurgi-
cal treatments included enrofloxacin, sucralfate,
omeprazole, tramadol (Amneal Pharmaceuticals,
Glasgow, Kentucky 42141; 50 mg p.o. b.i.d.), and
metoclopramide (Teva Pharmaceuticals USA; 15
mg p.o. s.i.d.).

Hematologic and blood chemistry values were
within normal limits. Histopathology revealed
hepatic cholestasis with centrilobular necrosis
and moderate portal fibrosis as well as biliary
hyperplasia and moderate lymphoplasmacytic
duodenal enteritis. Copper staining was negative
for copper in the liver. Aerobic, anaerobic, and
fungal cultures of liver tissue were negative.

Based on histopathology results, S-adenosyl-
methionine (Nutramax Laboratories, Inc., 946
Quality Drive, Lancaster, South Carolina 29720,
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USA; 425 mg p.o. b.i.d.), ursadiol (Epic Pharma,
LLC, Laurelton, New York 11413, USA; 600 mg,
p.o., s.i.d.), prednisolone (Wedgewood Pharmacy,
405 Heron Drive, Swedesboro, New Jersey 08085,
USA; 35 mg p.o. b.i.d.), and tramadol 50-75 mg
p.o. b.i.d. were initiated. Although appetite and
demeanor initially improved for 4 wk, appetite
and comfort waned after that time despite con-
tinued treatment. Approximately 12 wk into this
regimen, it was determined that quality of life had
deteriorated significantly, and euthanasia was
performed (Euthansia-III, Med-Pharmex, Inc.;
5,460 mg i.v.).

Gross necropsy revealed thin body condition,
as well as the previously described ocular pathol-
ogy. The previously noted proximal esophageal
ulcer seen on gastroscopy was resolved. At the
level of the esophageal sphincter, the tissue
appeared grossly thickened. Within the esopha-
gus, fragments of partially digested fish and
mucus were noted just cranial to the lower
esophageal sphincter. The mucosal wall at the
level of the sphincter contained a raised pink
nodule measuring 1 X 1.5 cm. The mucosal tissue
cranial to the raised lesion was friable and
contained yellow-tan exudate when penetrated.
On cross section, the sphincter wall was grossly
thickened and irregular around approximately
80% of the esophagus circumferentially and was
5 c¢m thick at its widest point. Histologically, the
wall of the esophagus was effaced by a squamous
cell carcinoma. The tumor was comprised of
anastomosing cords and nests of neoplastic
epithelial cells that differentiated synchronously
and asynchronously from peripheral basal-type
cells to central squamous cells, sometimes orient-
ed around accumulations of necrotic cell debris or
squamous pearls. The neoplastic cells had mod-
erate anisokaryosis, prominent nucleoli, and fre-
quent mitoses. The tumor was invoking a
scirrhous response, was ulcerated, and variably
inflamed.

DISCUSSION

Seals, as in any mammal that have clinically
important esophageal disorders, generally mani-
fest with dysphagia and regurgitation, especially
evident after feeding.? Phocids tend to consume
their fish head first, and once ingested, the gastric
acid will digest the body quicker than the head.
Therefore, under normal circumstances a seal’s
vomitus of ingested fish would have the head
intact, while the body is partially digested. The
seal in case one exhibited the opposite, likely
because of the partial esophageal obstruction in
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the aboral esophagus, allowing only partial pas-
sage of the fish, head first, into the stomach. The
seals described in Cases 2-5 also exhibited
dysphagia and regurgitation, usually associated
with the immediate postprandial period, whereas
the seal in Case 6 exhibited only intermittent
vomiting and decreased appetite.

Identification of an esophageal disorder is
based on characteristic clinical signs of regurgita-
tion, and dysphagia and may be confirmed with
plain and contrast radiographs, endoscopic exam-
ination, transesophageal ultrasound, and ad-
vanced imaging; however, CBC and clinical
chemistry are useful to assess systemic complica-
tions associated with esophageal disease.?' Symp-
tomatic treatment includes maintenance of energy
and fluid requirements, motility modifiers, antibi-
otics to address secondary infections, and reduc-
tion of gastric acid secretion, but ultimately,
provides no specific resolution.?

Some reported neoplasms in pinnipeds include
carcinomas, leiomyomas, granulosa cell tumors,
and lymphosarcomas.!*56811-13.14.18.1922 Qne case of
esophageal squamous cell carcinoma leading to
thoracic metastasis was diagnosed postmortem in
a California sea lion, and this animal displayed
similar clinical signs to the harbor seals presented
here (Fravel, pers. comm., July 2013). Although
gastrointestinal neoplasms appear rare in pho-
cids, one report of a gastrointestinal adenocarci-
noma in a ringed seal (Phoca hispida) has been
made.!” Although squamous cell carcinomas have
been described and documented throughout Pin-
nipedia in tissues, such as skin, uterus, gingiva,
lung, pharynx, and vagina,'® these six cases expand
the literature with squamous cell carcinomas
originating from the esophagus.

Reports in the literature of marine mammal
neoplasia as secondary to infectious or toxic
agents have been made.”!516182022 However, as
in these six cases, the etiology of most marine
mammal tumors remains unknown.” Further
investigation into potential etiologies for this
condition in harbor seals is warranted. Clinical
evaluation of ill phocids displaying gastrointesti-
nal signs, including hematology, radiographs with
or without contrast, and gastrointestinal endos-
copy, should be pursued to screen for the primary
cause of disease. On the basis of compatible
clinical findings, which can be confirmed at
postmortem exam, esophageal squamous cell
carcinoma should be considered as a differential
diagnosis in adult seals, exhibiting clinical signs of
regurgitation or chronic vomiting, decreased
appetite or anorexia, and abnormal posturing or
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apparent gastrointestinal discomfort. As repre-
sented by this case series, the prevalence of
squamous cell carcinoma of the esophagus in
phocids may be more common than previously
described.
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meaning. If no change is required in response to a question, please write “OK as set” in the margin. Copy editor

. Author: Please provide location for Pfizer Animal Health in the sentence that begins “Gastroprotectants.” Please
confirm that Pfizer Animal Health should not be Pfizer Inc., mentioned previously. Copy editor
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3. Author: Please confirm name of Bimeda MTC in the sentence that begins “Because the.” Copy editor
4. Author: Please spell out GGT in the sentence that begins “The hemogram.” Copy editor
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7. Editor: In the sentence that begins “This publication,” please confirm that dual publication is okay. Copy editor
8. Author: Please provide editor(s). Copy editor
9. Author: Please provide year and confirm this is a CD. Copy editor
10. Author: References have been renumbered per journal style for alphabetical order; please check in-text citations
and references carefully. Copy editor
11. Author: Please clarify “arrows” in inset. Copy editor

/Ixinet/production/z/zamd/live_jobs/zamd-45-03/zamd-45-03-19/layouts/zamd-45-03-19q.3d Wednesday, 25 June 2014 3:59 pm Allen Press, Inc. Page 1



