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> Abstract
Τhe cause and pathophysiology of hiatal hernia are not yet fully understood, but hiatal hernia 

seldom appears in dogs and is rarer in cats. Sliding hiatal hernia is the most common type to present 

in clinical practice. Chinese Shar-Pei dogs are predisposed to the development of this type of hernia. 

The majority of clinical signs are due to gastroesophageal reflux. Diagnosis is based on diagnostic 

imaging, and esophagoscopy may provide useful information. It can be managed medically and 

surgically. The aim of surgical treatment is the anatomical repair and stabilization of the hernia. 

Prognosis for patients with hiatal hernia is usually favorable.

Current views regarding hiatal 
hernia in dogs and cats

The aim of this review is to describe the etiology, 
pathophysiology and treatment of hiatal hernia in 
companion animals.

> CLASSIFICATION

Hernia of the esophageal hiatus or hiatal 
hernia (HH) is the condition in which organs 
of the abdominal cavity herniate through the 
esophageal hiatus into the thoracic cavity. Hiatal 
hernia seldom appears in dogs and is rarer in 
cats. 1,2 Four types of HH have been described. 
Classification of HH in animals is characterized 
by ambiguity but follows the classification that is 
used for humans.1-5

Type I

Type I or sliding HH is characterized by the 
dynamic and intermittent prolapse of the distal 
part of the esophagus, the gastroesophageal 
junction and part of the stomach through 

the esophageal hiatus into the thoracic cavity 
(Figure 1). Sliding HH occurs more frequently in 
companion animals than other types of HH and 
is the most common type of HH to be described 
in cats.6-24 

Type II

Type II or paraesophageal HH is defined 
by the prolapse of the fundic region of the 
stomach into the thoracic cavity alongside the 
thoracic esophagus, while the gastroesophageal 
junction remains in its normal position (Figure 
2). Paraesophageal hernia has been reported in 
three dogs,25-27 and paraesophageal hernia with 
prolapse only of the omentum in the thoracic 
cavity has been described in one cat.28 

Type III

Type III or mixed HH is a combination of types I 
and II and has been reported in two dogs (Figure 
3).4,29
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Type IV

Type IV represents a type III HH, accompanied 
by prolapse of the stomach, liver and other 
abdominal organs into the thoracic cavity, and 
has been described in three dogs.30-32

Generally, HH may be of a permanent or dynamic 

nature, depending on changes in the position 
of the animal and of the intrathoracic pressure.1 
Knowledge of the various types of HH is necessary 
since each type is accompanied by a different 
pathophysiology and symptomatology and 
requires different treatment.3,4,25

Figure 1. Schematic representation of type I 
hiatal hernia or sliding hernia. E: esophagus, D: 
diaphragm, GEJ: gastroesophageal junction, PEL: 
phrenicoesophageal ligament, cardiac orifice 
(arrow).

Figure 4. Schematic representation of the 
gastroesophageal junction under normal conditions. 
E: esophagus. D: diaphragm, GEJ: gastroesophageal 
junction, PEL: phrenoesophageal ligament, cardiac 
orifice (arrow).

Figure 3. Schematic representation of type ΙΙΙ 
hiatal hernia or mixed hernia. E: esophagus. D: 
diaphragm, GEJ: gastroesophageal junction, PEL: 
phrenicoesophageal ligament, cardiac orifice 
(arrow).

Figure 2. Schematic representation of type II hiatal 
hernia or paraesophageal hernia. E: esophagus. 
D: diaphragm, GEJ: gastroesophageal junction, 
PEL: phrenicoesophageal ligament, cardiac orifice 
(arrow).
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> SURGICAL ANATOMY AND 
FUNCTIONAL REMINDER OF 
GASTROESOPHAGEAL JUNCTION

The esophageal hiatus is an opening of the 
diaphragm which is located ventral to the aortic 
foramen and on the right of the midline, through 
which the esophagus passes in order to enter 
the abdominal cavity. The gastroesophageal 
junction constitutes the anatomical region 
where the esophagus transits to the stomach. 
Normally it is located at the intra-abdominal 
portion of the esophagus. The esophagus is 
connected to the esophageal hiatus through 
the phrenicoesophageal ligament, which 
impedes movement of the abdominal part of 
the esophagus to the thoracic cavity (Figure 4). 
The phrenicoesophageal ligament of the cat 

differs from that of the dog in that its descending 
limb is attached to the esophagus below the 
esophagogastric angle and its esophageal 
attachments are more superficial (Figure 5).33 
The caudal esophageal sphincter constitutes a 
high-pressure zone and indistinct anatomical 
region, extending from the hiatus to the gastric 
cardia in both dogs and cats.34-35 Histologically, 
the caudal esophageal sphincter of the dog 
consists of striated muscle fibers, as opposed to 
the smooth muscle fibers in the cat.33 It is argued 
that the intra-abdominal esophagus receives 
greater extrinsic pressure, resulting in prevention 
of gastroesophageal reflux (GER). This view is 
disputed in dogs since it has been shown that 
the intra-abdominal portion of the esophagus is 
absent in a few breeds.36,37 It is as yet unknown 
whether the intra-abdominal portion of the 
esophagus exists in cats. Maintenance of high 
pressure and prevention of GER are considered 

Figure 5. Intraoperative figure of the abdominal cavity of a 2-year-old cat with type I hiatal hernia, showing the 
hiatus (large arrows) and the phrenicoesophageal ligament (small arrows).

Hiatal hernia
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to be controlled by exogenous factors such as the 
small length of the intra-abdominal portion of the 
esophagus, the right side of the diaphragm which 
surrounds the intra-abdominal portion of the 

diaphragm as a lasso, the phrenicoesophageal 
ligament, the cardiac orifice of the stomach, the 
maintenance of the acute esophagogastric angle, 
and the site of recumbency of the dog.3,36,38 

> ETIOLOGY, PATHOPHYSIOLOGY 
AND PREDISPOSING FACTORS 

Hiatal hernia is a disease with uncertain etiology 
and pathophysiology, which is characterized by 
the interaction of many factors (Table 1).3 Most of 
the information available on the pathophysiology 
of HH in companion animals is derived from 
studies in humans; it is suggested that the 
pathophysiology of the dog and human are 
similar.3

In dogs with HH, the gastroesophageal junction 
is displaced cranially, resulting in disruption of 
exogenous factors, which control the pressure 
of the caudal esophageal sphincter and the 
development of esophagitis due to GER, which 
also causes the symptomatology of HH. However, 
the reason why many animals with HH remain 
asymptomatic remains unknown.12,16 It can 
possibly be ascribed to the presence of protective 
mechanisms that prevent esophagitis, such 
as the small exposure time of the esophageal 
lumen to the reflux content, the neutralization 
of the content of saliva bicarbonates and the 
histological structure of the esophageal mucosa, 
which appears to be stronger in these animals.39 
Moreover, contrary to previous beliefs, there is 
no primary inadequacy (achalasia) of the caudal 
esophageal sphincter in the dog.3 Congenital HH, 
and more specifically Type I, is the most frequent 
form. Observed in brachycephalic breeds, and 
especially in English Bulldogs and Shar-Peis, 
it is probably due to abnormal closure of the 
diaphragm during fetal life. 15,16,18,22,40-42 A strong 
association between obstruction of the upper 
respiratory system and esophagitis due to GER 
has been reported in brachycephalic breeds.41,42 
Inspiratory dyspnea caused by obstruction of the 
upper respiratory system, which is observed in 
brachycephalic breeds, mainly in English bulldogs 
but also in other breeds of dogs and cats, could 
lead to an increase in negative intraesophageal 
and intrapleural pressure, resulting in the 
development of HH and the movement of the 
gastroesophageal junction and stomach into 
the thoracic cavity, and the development of 
relevant symptomatology.10,18,24,41-44 Hiatal hernia 
can also occur as a complication of corrective 
surgery of the diaphragmatic hernia because 
of injury or increased pressure at the site of the 
hiatus and in changes in the activity of the vagus 
nerve due to surgical injury.10,12,13,17 Tetanus in 
dogs was related to the presence of HH due to 

Table 1. Causing factors of hiatal hernia 3

•	 Displacement of the caudal esophageal sphincter

•	 Change of the cardioesophageal angle

•	 Anatomical alteration of the hiatus

•	 Anatomical alteration of the phrenicoesophageal 
ligament

•	 Esophageal dysmotility

•	 Disorders of the respiratory system

•	 Neurological or neuromuscular disorders

Hiatal hernia
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neuromuscular dysfunction of the diaphragm, the 
gastroesophageal junction and the abdominal 
wall, resulting in convulsion of the diaphragm, 
esophageal dysmotility and the development 
of HH.45,46 Hiatal hernia may also be related to 
the presence of dysmotility of the esophagus, 
megaesophagus and even esophageal lumen 
stenosis, because of esophagitis caused by GER 
in both dogs and cats.12,13,15,16,18,19 As concerns 
Type II or paraesophageal hernia, it is rarely 
accompanied by esophagitis due to GER, unless 
it coexists with sliding hernia or megaesophagus 
(Types III and IV).4,26,27,32

> CLINICAL FINDINGS
Most dogs with congenital HH develop symptoms 
before the age of 12 months, while in cats the 
diagnosis is made more frequently in animals 
older than 12 months.10,12,15,22 In some animals, HH 
does not present any clinical symptomatology.12,16 
In Type I HH, the clinical findings are more often 
associated with GER and include regurgitation, 
vomiting, hypersalivation, hematemesis, weight 
loss and respiratory distress. 10,12,15,22 In Types II-
IV HH, clinical findings more frequently involve 
respiratory distress, depression or collapse. 25-27,30,32 
The Budd-Chiari syndrome was observed in a 
Shar-Pei dog with Type IV HH, due to compression 

of the caudal vena cava from the transposed left 
liver lobe.31

> DIAGNOSIS
Confirmation of diagnosis is made with 
radiographic imaging of the thorax and 
esophagography, with or without fluoroscopy, 
after consumption of a barium meal. 2,10,12,15,16 
A soft tissue mass or gas-filled mass in the 
caudal portion of the thoracic region of the 
esophagus (epiphrenic mass), megaesophagus 
and aspiration pneumonia are observed in plain 
thoracic radiographs (Figure 6). 10,12,15,16 Differential 
diagnosis must include esophageal diverticulum, 
gastroesophageal intussusception, tumors and 
foreign bodies.2 Esophagography following 
consumption of a barium meal may facilitate 
the differential diagnosis of Type I HH from 
Type II, and will show cranial displacement of 
gastroesophageal junction, retention of barium 
in the dilated caudal region of the esophagus 
and imaging of aspects of the stomach (Figure 
7). 10,12,15,16 Esophagography will reveal GER, 
displacement of the gastroesophageal junction 
and esophageal dysmotility. 12,15,16 Esophagoscopy 
performed with a flexible endoscope will help us 
see the distension of the hiatus, esophagitis and 
GER.2

Figure 6. Oblique view of a plain thoracic radiograph of a dog, showing a soft tissue mass (asterisk), anteriorly of 
the diaphragm, compatible with type I hiatal hernia.

Hiatal hernia
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> TREATMENT

Medical management

Congenital Type I HH can be treated both 
medically and surgically with very good results. 

11,12,14-16,22 However, there is disagreement among 
the surgeons concerning the decision for surgical 
or conservative treatment. Some surgeons 
recommend immediate surgical treatment for 
Shar-Pei dogs since most animals of this breed do 
not seem to respond to medical treatment. 15,22,47 
Whatever the case, the treatment of the primary 
cause contributes to the resolution of symptoms. 

2,41,42 Conservative treatment generally aims to 
treat the symptoms of esophagitis and GER. More 
specifically, the intention of medical treatment 
is the reduction of the volume of refluxate 
secretion and elevation of the pH of the gastric 
fluid, protection of the esophageal mucosa from 
inflammation and ulcers and acceleration of 
gastric evacuation with the concurrent increase in 
tone of the caudal esophageal sphincter. 2,12,16  This 
is accomplished by administering a low-fat diet of 
frequent meals, H

2 
inhibitors or inhibitors of the 

proton pump, gastroprotective and prokinetic 
agents. In the case of megaesophagus, the animal 
should be fed from a height. According to one 
study, 8 out of 15 dogs and cats with congenital 
Type I HH will resolve following conservative 
treatment.16 No treatment is needed for animals 
that do not show any clinical symptomatology.12 
No GER is observed in Type II HH because the 

caudal esophageal sphincter remains in place. In 
this type of hernia, the symptomatology is due 
to prolapse of the stomach or other organs into 
the thoracic cavity; hence, surgical treatment 
is always required. 25,26,28 However, the presence 

Table 2. Conservative treatment of hiatal hernia in 
dogs and cats,5,16, 39

Dietary modification

•	 Low-fat diet of small and frequent meals

Η2 inhibitors

•	 Cimetidine 5-10 mg/kg PO TID

•	 Ranitidine 1-2 mg/kg PO BID

Proton pump inhibitors

•	 Omeprazole 0,7-1 mg/kg PO SID or BID

Esophageal mucosa protectives

•	 Sucralfate 0,5-1 mg/kg PO TID

Prokinetic agents

•	 Metoclopramide 0,2-0,4 mg/kg PO TID

•	 Cisapride 0,25-0,5 mg/kg PO TID or BID

Figure 7. Esophagography after barium consumption of a cat, showing a type I hiatal hernia (blue arrows) with 
concurrent esophageal stenosis (white arrow). (modified from Papazoglou LG, Patsikas M, Rallis T, Galatos A, 
Adamama-Moraitou K. Hiatal hernia with esophageal stricture in a cat. Feline Pract 2000, 28: 10-14.)
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of megaesophagus and secondary GER is an 
exception and requires a combination of medical 
and surgical treatment.27 

Surgical treatment

Surgical treatment of HH is indicated if conserva-
tive treatment, which lasts 30 days, fails in type 
II-IV hernias and in Shar-Pei dogs. 12,15,16,22,47 Previ-
ously, surgical treatment of HH aimed to strength-
en the caudal esophageal sphincter, which was 
considered to have failure or achalasia, with the 
use of various fundoplication techniques. These 
techniques were characterized by a high com-
plication rate, and were abandoned because 
the theory of achalasia was eliminated.6,10-12,16 
Nowadays, the surgical treatment of choice is the 
anatomical restoration and stabilization of HH.11 
This surgery guarantees the best results with the 
use of the simplest surgical techniques. The sur-
gery aims at the reduction in the hiatus diameter 
(phrenoplasty), fixation of the esophagus to the 
diaphragmatic crus with esophagopexy, and fixa-
tion of the stomach to the left abdominal wall 
with gastropexy (Figure 8).11 In the case of aspi-
ration pneumonia, appropriate antibiotherapy 
should be administered preoperatively. The hia-
tus is approached through a median laparotomy 

after the passage of an orogastric tube through 
the esophagus to allow easier identification of 
the esophagus and hiatus: the hepatic ligament 
is transected, the left liver lobes are retracted me-
dially, and the stomach is retracted to the right. 
The phrenicoesophageal ligament is transected 
circumferentially, the esophagus is released and 
pulled into the abdominal cavity, taking care to 
avoid damage of the ventricular branch of the 
vagus nerve. This manipulation leads to pneumo-
thorax, and mechanical ventilation with positive 
pressure ventilation and thoracic evacuation are 
required. Phrenoplasty is performed for a distance 
of 1-2cm; the diaphragmatic crura are brought 
together ventrally of the esophagus with simple 
interrupted or horizontal mattress sutures using a 
monofilament non-absorbable suture. 11,14 At the 
end of the procedure, the surgeon must be able 
to insert one or two fingers into the hiatus along 
the esophagus without causing stenosis.10 With 
this technique, the caudal esophageal sphincter 
is moved dorsally. Some surgeons consider that 
phrenoplasty can be performed with no inci-
sion of the phrenoesophageal ligament, placing 
horizontal mattress sutures ventrally and dorsally 
through the diaphragmatic crura. 22 Esophago-
pexy is accomplished with the use of a few simple 
interrupted sutures between the esophagus and 
diaphragm on the left, or by making two 3cm inci-
sions to the level of muscularis of the esophagus 
and on the diaphragm and suturing the incisions 
together (Figure 9). Finally, a left fundic incisional 
gastropexy is performed to anchor the stomach 
to the body wall, or a gastrostomy tube is placed 
so that the forward displacement of the stomach 
is prohibited (Figure 10). Gastropexy in this posi-
tion achieves an increase in the pressure of the 
caudal esophageal sphincter, thus preventing 
GER. 38 The prognosis after surgery is very good or 
excellent. 11,15,16,22

Figure 8. Schematic representation that shows 
phrenoplasty (1), esophagopexy (2) and left 
gastropexy (3) for the anatomical restoration and 
stabilization of the hiatal hernia (modified from 
Papazoglou LG, Patsikas M, Rallis T, Galatos 
A, Adamama-Moraitou K. Hiatal hernia with 
esophageal stricture in a cat. Feline Pract 2000, 28: 
10-14.)

Hiatal hernia
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Figure 9. Intraoperative figure of a 2-year-old cat with type I hiatal hernia, showing phrenoplasty and 
esophagopexy.

Figure 10. Intraoperative figure of a 2-year-old cat with type I hiatal hernia, showing the incision of the left 
transverse abdominal muscle (arrows) for gastropexy conduction.

Hiatal hernia
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