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ABSTRACT
Duplication cysts of the gastrointestinal tract in mammals are rare congenital anomalies that 
arise during embryonic development. Finding these cysts in a juvenile Grey seal is also a rare 
observation. We report here a coincidental finding of two gastrointestinal duplication cysts in a 
4-week-old female Grey seal, which was found on a beach on the East coast of Ireland. Gross 
anatomical features of the esophagus and pylorus together with the histological features of the 
cyst are presented.
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INTRODUCTION
Duplication cysts of the gastrointestinal tract in mam-
mals are rare congenital anomalies that arise during 
embryonic development. These are seen as elongated, 
tubular or spherical cystic masses in the wall of the 
gastrointestinal tract, usually unilocular and fluid 
filled. Multiple septations and thick content may be 
observed.1 Anatomical location and size of duplica-
tion cysts determines the associated clinical signs, if 
any occur. Oesophageal duplication cysts have been 
reported in humans,2 domestic species3-8 and in a 
cynomolgus macaque.9 Dysphagia and regurgitation 
are the most frequent clinical signs associated with 
oesophageal duplication cysts in humans and non-
human species.2-7 Pyloric duplication cysts have been 
reported in humans but to the authors’ knowledge, 
not yet in other species. Persistent vomiting is the 
most frequent clinical sign associated with pyloric 
duplication cysts and other duplication cysts near the 
pylorus in humans due to gastric outflow obstruc-
tion.10-13 This case report describes the occurrence of 
two gastrointestinal duplication cysts in a grey seal 
pup. To the author’s knowledge, this is the first report 
of the occurrence of duplication cysts in the gastroin-
testinal system of the Grey seal. 

CASE REPORT
A 4-week-old female Grey seal (Halichoerus grypus) 
was found on a beach on the East coast of Ireland. 
At presentation it weighed 11.5 kg (Emaciated) and 
was bright, alert and responsive. It was brought to a 
seal sanctuary where it was initially tube-fed 300ml 
of an Electrolyte Solution (ELS) using a silicon tube 
with an internal diameter of 8mm, external diameter 
of 12-14mm. Placement of the tube into the stomach 
was confirmed by listening for borborygmi prior to 
administration; approximately 50ml was regurgi-
tated as the tube was removed. Daily tube-feedings 

of 350ml of ELS combined with a blended mixture 
of herring and salmon oil (“fish soup”) occurred for 
the first week, four times daily. Every 24 hrs the pro-
portion of “fish soup” was increased by 25%. The seal 
consistently regurgitated 15-100% of feed upon tube 
removal twice daily for the first few days and two sep-
arate episodes of vomiting occurred sometime after 
tube feeding on the fourth day. 
Eventually the seal pup responded to the treatment 
and was able to eat fish by itself without regurgitation 
after a week and gained some weight. Two weeks later 
however, the pup stopped eating, just chewed the 
fish and didn’t swallow any contents. Regurgitation 
recurred with tube feeding and despite supportive 
treatment, the seal died two days later and was sub-
mitted for post mortem examination to the Univer-
sity Veterinary Hospital, University College Dublin.

Post Mortem Examination 
The body condition of the seal pup was poor with 
a ventral abdominal blubber of 2mm thickness and 
body weight 12.3 kg. The lungs were diffusely mottled 
with dark and bright red areas and were congested. 
Moderate amounts of food contents were found in the 
caudal trachea and bronchi. At the distal oesophagus, 
there was a 5.5 cm x 5 cm large, soft fluid filled cyst, 
5 cm proximal to the cardia (Figure 1). The cyst con-
tained 50 ml of white, mucoid fluid and did not com-
municate with the lumen of the oesophagus (Figure 
2). At the pylorus, a 4 cm x 4 cm polypoid multi-cav-
itated mass was found within the gastric wall (Figure 
3). The cavities contained dried, grey-yellow material 
and did not communicate with the gastric lumen. The 
stomach was empty and little digesta present in the 
intestines. Scant faeces were present in the rectum. 
Histopathological examination of the oesophageal 
cyst showed a large cavity lined by stratified squa-
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Figure 1: Juvenile Seal, Upper Gastrointestinal Tract; A Large Cyst was 
Observed in the Wall of the Distal Oesophagus and Smaller Multiple Cysts 
were Seen at the Level of the Pylorus.

Figure 2: Juvenile Seal, Opened Distal Oesophagus and Proximal Stom-
ach; The Cyst did not Communicate with the Lumen of the Oesophagus.

Figure 3: Juvenile Seal, Distal Stomach and Duodenum; Large Polypoid 
Multicavitated Cystic Mass at the Level of the Pylorus.

Figure 4: Seal, Oesophageal Duplication Cyst; the Cyst is Lined by Strati-
fied non-Keratinized Squamous Epithelium. This is Supported by the 
Submucosa, Few Small Dilated Mucoid Glands (Arrow) and the Tunica 
Muscularis (*). Haematoxylin and Eosin stain; bar = 100μm.

Figure 5: Seal, Pylorus Duplication Cyst; the cyst is Lined by a Layer of 
High Columnar Epithelial Cells Often Flattened and Attenuated. Smooth 
muscle is observed as a tunica muscularis (*). The cysts contains sloughed 
epithelial cells, mucin and cell debris. Haematoxylin and Eosin stain; bar = 
100μm.

mous epithelium and surrounded by submucosa and smooth muscle 
continuous to the tunica muscularis of the oesophagus (Figure 4). Few 
small remnant cystic glands were occasionally seen at the tunica muscu-
laris. The multi-cavitated mass at the pylorus consisted of multiple cysts 
lined by columnar to cuboidal epithelium and some mucous containing 
cells which resembled enterocytes (Figure 5). The lumen contained large 
amounts of sloughed epithelial cells, mucin and cell debris. Within the 
lungs there was marked congestion and presence of large amounts of 
bright eosinophilic amorphous material in the alveolar spaces (Oedema). 
The bronchi and bronchioles contained granular amphophilic and eosin-
ophilic material (food).
Based on the gross and microscopic features a diagnosis of gastrointes-
tinal duplication cysts at the level of the oesophagus and the pylorus 
was made. There was marked aspiration of food present at post mortem 
examination but in the absence of inflammation in the lungs, this likely 
happened agonally. Apart from emaciation there was no evidence of any 
underlying disease that could explain the death of the seal. 
The presence of the cysts and subsequent regurgitation and vomiting 
likely debilitated the animal and may have led to the stranding. 
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DISCUSSION
This is the first report, to our knowledge, of gastrointestinal duplication 
cysts in the Grey seal. Gastrointestinal duplication cysts are rare con-
genital anomalies that arise during embryonic development due to either 
incomplete recanalization or atypical blastogenesis of the primitive fore-
gut.14 The prevailing theory regarding duplication cysts suggests that 
errors in recanalization occur during the fifth to sixth week of gestation, 
when epithelial proliferation obliterates the lumen of the associated gas-
trointestinal tract. Vacuoles form and coalesce to reestablish the lumen 
of the tract. Failure of these vacuoles to coalesce may lead to the develop-
ment of duplication cysts.15

Palmer’s pathological criteria for duplication cysts is often used to 
define duplication cysts and has three criteria: (1) the lesion is within 
or attached to the gastrointestinal wall; (2) the cyst wall has one or two 
layers of smooth muscle (Differentiating them from simple cysts); and 
(3) the cyst lining contains epithelium of the gastrointestinal tract (Squa-
mous, cuboidal, ciliated or pseudostratified).16 
Oesophageal Duplication Cysts (ODCs) account for 10-15% of gastro-
intestinal duplication cysts in humans.2 In the majority of human cases 
(80-90%), they present as extramural cysts and do not communicate 
with the oesophageal lumen.17 Dysphagia and regurgitation are the most 
frequent clinical signs of ODCs due to compression of the oesophageal 
lumen. 
Pyloric Duplication Cysts (PDCs) account for 2-3% of gastrointestinal 
duplication cysts in humans.18 Duplication cysts at the level of or near 
the pylorus are usually symptomatic in children and asymptomatic in 
adults.19 The usual presentation of duplication of the pylorus in neonates 
is vomiting, weight loss and bleeding from the alimentary tract.19

The juvenile seal in this report was found severely emaciated (11.5kg 
body weight) at approximately 4 weeks of age. At birth, grey seal pups 
weigh an average of 16 kg, suckle for 16-21 days20 and weigh between 
40 and 50 kg when weaned. During the immediate postweaning period 
pups lose 0.4 to 0.6 kg bodyweight daily.21-23

While malnutrition/starvation is the primary cause of live-strandings of 
juvenile seals24 the emaciation at stranding and the seal’s failure to thrive 
even after responding to treatment at the sanctuary are most likely due to 
the symptomatic effects of the combined oesophageal and pyloric dupli-
cations cysts.
Congenital anomalies are rarely described in free-ranging marine 
mammals and the number of young or preweaned seal pups affected 
is reported between 0% in harbour seals,25 1.8% in Northern elephant 
seals26 and 5.7% in Northern fur seals.27

In conclusion, congenital anomalies as reported in other mammals can 
occur in Grey seals, although rare and should be considered a cause of 
stranding. Here congenital duplication cysts of the gastrointestinal tract 
were reported in a Grey seal presenting with emaciation, dysphagia, 
regurgitation and vomiting.

CONCLUSION
In conclusion, congenital anomalies as reported in other mammals can 
occur in Grey seals, although rare and should be considered a cause of 
stranding. Here congenital duplication cysts of the gastrointestinal tract 
were reported in a Grey seal presenting with emaciation, dysphagia, 
regurgitation and vomiting.
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