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Acute Gastric Dilatation with Volvulus in a Northern Fur Seal

(Callorhinus ursinus)

S. Frasca, Jr.,' J. Lawrence Dunn,? and Herbert J. Van Kruiningen,' ' Northeastern Research Center for
Wildlife Diseases, Department of Pathobiology, University of Connecticut, Storrs, Connecticut 06269-3089,
USA,; 2 Mystic Marinelife Aquarium, 55 Coogan Boulevard, Mystic, Connecticut 06355-1997, USA

ABSTRACT: Acute gastric dilatation with vol-
vulus occurred in a 4-year-old female northern
fur seal (Callorhinus ursinus). The animal had
been maintained in an outdoor exhibit at Mys-
tic Marinelife Aquarium (Mystic, Connecticut,
USA) from June 1989 to March 1994. On nec-
ropsy, we observed a 360° clockwise rotation of
the stomach about its mesenteric axis as viewed
ventrodorsally. The stomach was markedly dis-
tended with gas, fluid. and partially digested
fish. The spleen followed the rotation of the
stomach 360° and was enlarged and congested
with twisted mesentery. This is the first report-
ed case of acute gastric dilatation with volvulus
in a pinniped.

Key words:  Acute gastric dilatation, Callor-
hinus ursinus, gastric, northern fur seal, otariid,
pinniped, stomach.

Acute gastric dilatation (AGD) is an in-
frequently occurring, life-threatening dis-
ease of humans and other mammals (Van
Kruiningen et al., 1974) and is character-
ized by voluminous gas and fluid disten-
tion of the stomach, respiratory and car-
diac compromise, collapse, and death
(Stein et al., 1981). There are four mor-
phologic variations: AGD; AGD with vol-
vulus; AGD with rupture; and AGD with
volvulus and rupture (Van Kruiningen et
al., 1974). The cause involves the interac-
tion of a susceptible individual, an abnor-
mal stomach, readily fermentable feeds
(Rogolsky and Van Kruiningen, 1978), and
gas-producing gastric flora (Rogolsky and
Van Kruiningen, 1978). We report the di-
agnosis of AGD with volvulus in a subadult
female northern fur seal (Callorhinus ur-
sinus) maintained at the Mystic Marinelife
Aquarium, Mystic, Connecticut (USA)
from June 1989 to March 1994. This ani-
mal had a 3-yr history of foreign body in-
gestion, intermittent mild to moderate ab-
dominal distention accompanied by flatu-
lence, and intermittent vomiting. To our

knowledge, this is the first report of AGD
with volvulus in a pinniped. Intestinal vol-
vulus has been reported in a bowhead
whale (Balaena mysticetus) (Heidel and
Albert, 1994) and two captive Australian
fur seals (Arctocephalus pusillus doriferus)
(Reddacliff, 1988).

The subject was a 4-yr-old, 29 kg, cap-
tive-born, female northern fur seal that
had been maintained along with other
conspecifics in an outdoor exhibit (Spotte,
1980). Its daily ration consisted of 2.8 kg
of whole Atlantic herring (Clupea haren-
gus harengus Linnaeus), capelin (Mallotus
villosus), and squid (Loligo pealeai) which
was provided in two feedings, mid-morn-
ing and mid-afternoon.

This animal had a 3-yr history of inter-
mittent vomiting punctuated by three ep-
isodes (August 1990, January 1991, and
June 1992) of moderate abdominal disten-
tion observed during feedings. In each in-
stance, the fur seal was removed from the
exhibit for closer observation in an indoor
pool. No vomiting nor changes in passed
feces were observed, and, each time, ad-
ministration of 262 mg of bismuth subsal-
icylate (Guardian Drug Co., Trenton, New
Jersey, USA) per os (PO) every 8 hr and
80 mg of simethicone (IDE Interstate,
Inc., Amityville, New York, USA) PO ev-
ery 8 hr resulted in mild decreases in ab-
dominal distention and flatulence. On
each occasion, hemograms and serum bio-
chemical analyses of blood samples taken
from the interdigital veins of the hindflip-
pers were within the Aquarium’s reference
ranges for this species.

This animal had a propensity for swal-
lowing objects that were carelessly
dropped or tossed into the exhibit by
aquarium visitors. In ]uly 1993, in prepa-
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ration for survey radiography, it was anes-
thetized by inhalation in an anesthetic
chamber (Mystic Marinelife  Aquarium)
using isoflourane (Anaquest, Madison,
Wisconsin, USA) as the induction and
maintenance agent. Induction was accom-
plished using 5% isoflourane at 5 liters/
min, and the animal was intubated with a
7.5 mm in diameter endotracheal tube
(Rusch, Inc., Duluth, Georgia, USA).
Based on radiographs of the abdomen, the
stomach was moderately distended with
gas and contained several coins in the an-
trum and pvlorus. Based on hemograms,
serum biochemical analyses, and zinc and
copper unalysis (Diagnostic Lul)()rat()ry,
New York State College of Veterinary
Medicine, Ithaca, New York) of a venous
blood sample, there were no abnormali-
ties.

The animal continued swallowing ob-
jects before they could be retrieved from
the pool, and there were intermittent ep-
isodes of vomiting, flatulence, and abnor-
mal swimming postures over the next 6
mo. In January 1994, preparatory to an en-
doscopic  examination of the esophagus
and stomach, the animal was premedicat-
ed with 5 mg diazepam (Steris Laborato-
ries, Inc., Phoenix, Arizona, USA) admin-
istered intramuscularly (IM) into the su-
perficial gluteal muscle and anesthetized
by inhalation using isoflourane. Based on
endoscopic examination of the stomach,
there were no mucosal abnormalities nor
foreign materials.

On the morning of 4 March 1994, the
animal was found dead in its pool (water
temperature 8 C) 15 hr after it had con-
sumed its normal ration. No abnormal
postures nor behaviors had been observed
prior to death. The carcass was maintained
at 4 C until NeCcropsy.

Necropsy was conducted 6 hr after the
animal was found dead. The stomach was
markedly distended, measuring 30 ¢m in
length and 18 c¢m in width. The thoracic
viscera were C()mpr(’ssv(l into the cranial
one-third of the thorax. As viewed ventro-
dorsally, there was a 360° clockwise rota-
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FIGURE 1.

Acute gastric dilatation with volvulus
in a subadult northern fur seal. The stomach is se-

verely distended and turgid with prominent serosal
blood vessels. A 15 ¢m rule is included for size ref-
erence.

tion of the stomach and spleen about the
gastric mesenteric axis. The spleen lay in
the left cranioventral abdominal quadrant,
and the duodenum was between the cardia
of the stomach and the liver, entwined
around the distal esophagus. The stomach
was greatly enlarged and tense; its serosal
surface was smooth and uniformly gray-
purple with prominent blood vessels (Fig.
1). It contained a large amount of gas, flu-
id, and partially digested fish and squid.
Seven coins measuring up to 2 c¢m in di-
ameter were present within the antrum.
The gastric mucosa was diffusely purple.
The spleen was enlarged. soft, and smooth
with rounded edges and twisted mesen-
tery.

Tissue samples of the thoracic and ab-
dominal viscera were fixed in 10% neutral
buffered formalin (Spartan Chemical Co.,
Inc., Toledo, Ohio, USA), embedded in
paraffin, sectioned at 3 wm, and stained
with hematoxylin and eosin. Based on a
histologic examination, the stomach had
marked mucosal congestion with proprial
hemorrhage and moderate submucosal
edema. A mixed bacterial population in-
cluding stout, rod-shaped organisms con-
sistent morphologically with Clostridium
spp was evident in gland lumina and
amongst the ingesta adherent to the mu-
cosal surface. The spleen had marked con-
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gestion of the red pulp. Pulmonary con-
gestion and edema, adrenocortical hem-
orrhages, and hepatic hyperemia were also
evident.

Acute gastric dilatation with volvulus is
multifactorial in origin (Van Kruiningen et
al.,, 1974). The feeding pattern imposed
upon domesticated animals is a significant
factor determining the likelihood of AGD.
Oxen, horses, and dogs, animals that ov-
erconsume regularly or intermittently, suf-
fer an increased risk of AGD (Van Kruin-
ingen et al., 1974). In big dogs, large meals
consumed once daily appear to predispose
the stomach to malfunction, either
through chronic stretching and dilatation
or through the production of a delayed
gastric emptying time (Van Kruiningen et
al., 1974). Delayed gastric emptying has
been demonstrated in dogs that have re-
covered from AGD and may contribute to
the high frequency of recurrence (Fun-
quist and Garmer, 1967). Although diets
are monitored at the aquarium, fur seals
consume their ration rapidly with periods
of 4 to 20 hr between meals.

The nature of the gastric flora is a sec-
ond factor that is important in AGD. An-
imals with abundant gas-producing bacte-
ria, such as clostridia, are prone to develop
AGD (Van Kruiningen et al., 1974). In this
case, bacteriological culture of stomach
contents was not done; however, the large
rod-shaped bacteria present within gastric
glands and on the surface of the stomach
were morphologically consistent with Clos-
tridium spp. The history of recurrent ab-
dominal distention and flatulence is evi-
dence for the accumulation or cultivation
of a gas-producing gastric flora in this an-
imal over time.

A third factor contributing to AGD is
the fermentability of the diet. In domestic
animals AGD is attributed to over-con-
sumption of diets high in readily digestible
carbohydrates (Van Kruiningen et al.,
1974). This was not the case here. The fur
seal was fed a diet of whole fish and squid,
low in carbohydrates and high in protein
and animal roughage such as bone, carti-
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lage, scales, fins, and teeth. Indigestible
roughage is important for normal gastro-
intestinal motility (Van Kruiningen et al,,
1987), and, as such, this type of diet
should not have been conducive to AGD.
Diets high in fat could delay gastric emp-
tying (Bolt, 1969); some fish, such as her-
ring (Clupea harengus), can significantly
elevate the fat content of a diet (Stoddard,
1968).

Antecedent gastric disease is an addi-
tional factor contributory to AGD (Van
Kruiningen et al., 1974). It is hard to ig-
nore the possible role of ingested coins in
the initiation of recurrent gastrointestinal
distention and flatulence in this case. Such
foreign objects may have resulted in inter-
mittent outflow obstruction and delayed
gastric emptying, allowing for the possibil-
ity of bacterial overgrowth and subsequent
excessive gas production. No gastric dis-
ease was documented by radiography and
endoscopy; however, function tests using
contrast media to evaluate gastric empty-
ing and pyloric activity were not per-
formed.

This case of AGD with volvulus was
most likely the result of intermittent gas-
tric malfunction and generation of a gas-
producing gastric flora. It seemed unusual
that AGD would occur in an animal fed a
diet high in protein and roughage and low
in fermentable carbohydrates. Neverthe-
less, such a diet will support abundant
growth of bacteria. The mixed bacterial
population present in the ingesta adherent
to the gastric mucosa of this animal is ev-
idence for such a possibility. Bacteria con-
sistent morphologically with clostridia
were identified, although they were out-
numbered by other species. The episodes
of retching and abdominal distention with
flatulence may be interpreted as coin-in-
duced, or, alternatively, they may be taken
as prodromal signs of AGD, as seen in
dogs (Andrews, 1970). It is most unlikely
that the coins found in the stomach were
the direct cause of this AGD. Coins in the
gastrointestinal tract usually turn suffi-
ciently to allow gas to pass, and there is no



correlation between coins in the stomach
and AGD in dogs or children. This case
report should alert those caring for pinni-
peds of the prodromal features of AGD so
that dietary, medical, or surgical measures
may be taken preventively.

We acknowledge Dr. David J. St. Aubin
and Mr. Robert Nawojchik of Mystic Mar-
inelife Aquarium (Mystic, Connecticut,
USA) for editorial comments on the
manuscript. This is contribution No. 97
from the Sea Research Foundation. This
is Scientific Contribution 1646 from the
Storrs Agricultural Experiment Station.
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