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iaphragmatic hernia (DH) may be congenital or acquired.

Most diaphragmatic defectsreported in bovines are either
traumatic in origin or have a history of advanced pregnancy
or recent calving (Smith, 2002). DH may also occur as a
result of progressive weakening of the diaphragm adjacent
to a hardware perforation and reticuloperitonitis (Divers
and Peek, 2008). There is meager literature on congenital
diaphragmatic defects in horses and accidental, spontaneous
rupture usually occurs from abdominal crushing, following
blunt trauma or penetrating injuries to the abdomen and
chest (Sasho and Dian, 2009). Cases of DH in canine are less
frequently noticed. There is the occasional report of DH
in canines due to a neoplastic growth like hepatocellular
carcinoma. This communication reports a case of Rottweiler
pup, which was presented with clinical signs of dyspnea
and vomiting, that was tentative diagnosed as respiratory
pathology and was subjected to further investigation and
autopsy.

Case History AND CLINICAL OBSERVATIONS

A 2-month old Rottweiler pup was presented at Teaching
Veterinary Clinical Complex, Faculty of Veterinary & Animal
Sciences, to treat major clinical symptoms like vomition and
dyspnea. Other common clinical signs like increased shallow
respiration, tachycardia, inappetence and lethargy were
noticed on physical examination. However, the pup died
before further investigation like CBC, serum biochemistry,
ultrasonography, and radiographical examination. Hence
autopsy was performed to rule out the cause.

AuTtoprsy FINDINGS AND DiscussioN

The carcass was immediately necropsied on academic
interest. During the post-mortem examination, impression
smears were prepared for cytological examination from
different cut surfaces of pathological nodular growth and
fixed with absolute methanol. Smears were stained with
Giemsa stain (Valenciano and Cowell, 2014). One cubic
centimeter tissue sample was taken and fixed in 10% buffered
formalin for histopathological examination. After overnight
washing and fixative removal, the tissue sample was paraffin-
embedded and stained with Haematoxylin and Eosin.

'Department of Veterinary Pathology, Faculty of Veterinary &
Animal Sciences, Rajiv Gandhi South Campus, Banaras Hindu
University, Varanasi (UP), India.

%Intern, Faculty of Veterinary & Animal Sciences, Rajiv Gandhi
South Campus, Banaras Hindu University, Varanasi (UP), India.

3Teaching Veterinary Clinical Complex, Faculty of Veterinary &
Animal Sciences, Rajiv Gandhi South Campus, Banaras Hindu
University, Varanasi (UP), India.

Corresponding Author: Sarvan Kumar, Department of Veterinary
Pathology, Faculty of Veterinary & Animal Sciences, Rajiv Gandhi
South Campus, Banaras Hindu University, Varanasi (UP), India, e-
mail: drsrvn38@gmail.com

How to cite this article: Kumar, S., Tiwari, V., Sakshi, Choudhary,
A., Mandal, KD. (2022). Hepatocellular Carcinoma: Cause of
Diaphragmatic Herniation in Canine. Ind J Vet Sci and Biotech.
18(1), 135-136.

Source of support: Nil

Conflict of interest: None.

Submitted: 10/04/2021 Accepted:18/12/2022 Published: 10/01/2022

A Necropsy study unveiled nodular growth that looks like
liver, and a portion of liver along with varying lengths of
small intestine were herniated in the thoracic cavity due to
diaphragmatic rupture (Figure 1). Herniated nodular growth
was highly congested, cherry red in colour, 07 cm in size and
nodular in consistency (Figure 2A), and highly vascularized.
Blood was oozed out from the cut surface of this growth.
The right crus and central tendon of the diaphragm, along
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Figure 1: Diaphragmatic herniation in a pup: A. Liver lobe (asterisk)

and intestine (arrow) herniated through diaphragmatic rupture, B.
Liver lobe (asterisk) and intestine (arrow) in thoracic cavity
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Figure 2: Hepatocellular carcinoma: A. Intact, B. Cut surface.
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Figure 3: Hepatocellular carcinoma: A. Polygonal neoplastic
hepatocytes showing basophilic, polymorphism and increased
nuclear to cytoplasm ratio, B. Palisading arrangement and acinar
pattern neoplastic hepatocytes and multinucleated giant cell (in situ).
with the esophageal hiatus, were intact (Figure 2B). The
defect did not involve the pericardial sac. The lungs showed
minimal evidence of inflammation with mild congestion.
There was no any abnormality in the gross appearance or
location of abdominal viscera, except the liver which showed

hepatomegaly and mild congestion.

Cytological examinations revealed that nodular growth
was hepatocellular carcinoma, which was characterized by
basophilic, pleomorphic anisokaryosis, and anisocytosis
polygonal neoplastic hepatocytes (Figure 3A). Cytoplasmicand
nuclear pleomorphism with increased nuclear to cytoplasm
ratio and mitotic figures were also noticed. Palisading
arrangement neoplastic hepatocytes and giant cells were more
significant and convincing characteristics of hepatocellular
carcinoma (Figure 3B). Histopathologically, the tumor was
characterized by a trabecular pattern of neoplastic cells.

Traumatic DH occurs following blunt force trauma to the
abdomen, causing increased abdominal pressure. When this
force is combined with an open glottis, the air-filled lungs
deflate, causing a sudden increased pressure gradient across
the diaphragm,-leading to rupture of the weaker muscular
portions in the direction of the muscle fibers or tears along
the attachments to the ribs (radial or circumferential tears)
(Worth and Machon, 2005). In a study of 56 diaphragmatic
hernias, circumferential tears were found in equal numbers
of dogs and cats. However, radial tears were found in higher
proportions in canines than feline (Garson et al., 1980). In the
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present case, radial tear of the diaphragm may be due to
combined effect of pressure and hepatocellular carcinoma
with aberrant blunt force produced by sudden movement
due to playing and jumping habit of pup. In this case, major
clinical signs like rapid and shallow respiration and vomition
were also in agreement with the findings of Anne et al. (2004)
that labored breathing may vary from barely detectable to
fatal, depending on the severity of the hernia.

DH often results in the stomach, small intestine,
and splenic herniation (Worth and Machon, 2005). The
displacement of the liver along with the small intestine in
the present case was in accordance with the finding of Katie
(2013), who described the displacement of organs depending
upon the location of the diaphragmatic rupture, certain
organs were herniated more frequently, with the liver being
the most common. Right-sided DH often resulted in small
intestinal and pancreatic herniation, while left-sided leads
into the liver and small intestine displacement.

In general, hepatocellular carcinoma can be a rare
cause of acquired DH in canines with respiratory distress
like rapid and shallow respiration and vomition as major
clinical manifestations.

ACKNOWLEDGEMENT

The authors are highly grateful to the Dean, Faculty of
Veterinary and Animal Sciences, Rajiv Gandhi South Campus-
Banaras, for providing the necessary facilities to execute
autopsy and investigation.

REFERENCES

Anne, C. Minihan, John Berg, & Krista L. Evans (2004). Chronic
diaphragmatic hernia in 34 dogs and 16 cats. Journal of the
American Animal Hospital Association 40(1), 51-63.

Divers, T.J., & Peek, S.F. (2008). Diseases of body system, in
Rebhun'’s Diseases of Dairy Cattle, Elsevier, Amsterdam, The
Netherlands, 2" edn. pp. 141

Garson, H., Dodman, N., & Baker, G. (1980). Diaphragmatic hernia.
Analysis of fifty-six cases in dogs and cats. Journal of Small
Animal Practice, 21, 469-481.

Katie Hoddinott (2013). Traumatic diaphragmatic hernia in a
5-month-old boxer dog. Canadian Veterinary Journal, 54, 509.

Sasho Petkov Sabev, & Dian Todorov Kanakov (2009). Diaphragmatic
herniainahorse - A case report. Veterinarski Arhiv, 79(1), 97-103.

Smith, B.P. (2002). “Diaphragmatic hernia” In: Large Animal Internal
Medicine., Mosby, St. Louis, Mo, USA pp. 729.

Valenciano, A.C., & Cowell, R.L. (2014). Cowell and Tyler’s Diagnostic
Cytology and Hematology of Dog and Cat. 4™ edn. Mosby,
Elsevier, St. Louis.

Worth AJ, & Machon R.G. (2005). Traumatic diaphragmatic
herniation: Pathophysiology and management. Compendium
of Continued Education in Veterinary Practice, 27, 178-190.




