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<Case Report>

Idiopathic type-4 hiatal hernia in a middle-aged cat
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Abstract: A 6-year-old female domestic short hair cat presented with acute onset of vomiting, anorexia, lethargy, and
tachypnea. The cat was apparently healthy prior to presentation without history of trauma. On diagnostic imagings,
the entire stomach and spleen were detected in the thoracic cavity. An emergent celiotomy was performed, and a type-
4 hiatal hernia was confirmed; the stomach, spleen, pancreas, and duodenum were herniated through the esophageal
hiatus. It was corrected using phrenicoplasty, esophagopexy, and left-sided gastropexy and there was no recurrence
16 months after surgery. This is the first case report of an idiopathic type-4 hiatal hernia in a cat. 

Keywords: cats, phrenico-esophageal ligament, type-4 hiatal hernia

In small animals, a hiatal hernia is traditionally classified

as one of three types depending on the shape of gastric her-

niation; sliding (type-1), para-esophageal (type-2) and combi-

nation of type-1 and 2 (type-3) [10]. In humans, a type-4

hernia is also classified and is defined as the massive hernia-

tion of other abdominal organs such as the spleen, pancreas,

and intestines due to a defect in the phrenico-esophageal lig-

ament [9]. Hernias similar to type-4 have rarely been reported

in veterinary fields; three reports exist, which include two

cats and one dog, and all reported cases were congenital her-

nias [2, 11, 13]. 

This study describes a type-4 hiatal hernia in a middle-

aged cat. The stomach, spleen, pancreas, and duodenum were

acutely herniated through the hiatus. It was considered an

idiopathic hernia because the cat was middle-aged and appar-

ently healthy, until the hernia occurred, and no history or

cause of hernia was found. To the authors’ knowledge, this is

the first case report describing an idiopathic type-4 hiatal her-

nia in a healthy, middle-aged cat.

A 6-year-old female domestic short hair cat weighing 4.2

kg was presented with one-day history of acute vomiting,

anorexia, lethargy, and tachypnea with a respiratory rate of

84 breaths per min. The cat was apparently healthy prior to

presentation and had no history of previous illnesses or

trauma. Thoracic auscultation revealed muffled heart sounds

on the right thorax with no abnormal respiratory sounds.

Diagnostic imaging revealed severely distended stomach sur-

rounded by soft tissue in the right hemithorax (Fig. 1). On

thoracic radiographs, the heart and mediastinum were dis-

placed to the left, and the right middle lung lobe appeared to

be slightly retracted from the thoracic wall. Mild thoracic

pleural effusion was observed in the right thorax. Ultrasound

examination also confirmed all parts of the stomach sur-

rounded by spleen in the thoracic cavity and the pancreas

was not detected in the abdominal cavity. Routine hematol-

ogy and serum biochemistry revealed no abnormalities except

for increase in creatinine kinase: 418 U/L (U/L, international

units per liter; reference range 10 to 200 U/L) and hyperlac-

tatemia: 6.97 mg/dL (reference range 0.5 to 2.5 mg/dL). 

On the basis of diagnostic findings, a diaphragmatic her-

nia or hiatal hernia with herniation of the entire stomach was

suspected and an emergent celiotomy was performed. After

the cranial ventral midline abdominal incision, a hiatal her-

nia was confirmed. The stomach, spleen, duodenum, and

pancreas were not observed in the abdominal cavity; only the

distal section of the descending duodenum and the omentum

entering the hiatus were observed. The herniated organs were

reduced by gentle traction without any extension of the

defect (Fig. 2A). The spleen and pancreas were hyperemic

and locally discolored as signs of congestion (Fig. 2B). The

stomach and duodenum appeared grossly normal with no

signs of devitalisation. The hernia ring was examined; the

defect was located on the left dorsal side of the esophagus

and surrounded by the thin, severely loosened phrenico-

esophageal ligament, but the gastro-esophageal junction was

in the normal position (Fig. 2C). The hiatal hernia was cor-

rected by phrenicoplasty, esophagopexy, and left-sided fun-

dic gastropexy (Fig. 2D–F). After preserving the vagal trunks
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and esophageal vessels, the diaphragmatic muscle around the

hernia ring was plicated with three horizontal mattress sutures

of 3-0 polydioxanone (PDS Plus; Ethicon, USA). Gastric car-

dia patency was confirmed via passage of one finger through

the narrowed hiatal ring and passage the 12-Fr orogastric

tube. Esophagopexy and a left-sided incisional gastropexy

were performed with 3-0 PDS in a routine fashion. After

hiatal herniorrhaphy, intrathoracic air evacuation was not per-

formed in the cat because diaphragmatic movement was nor-

mal throughout the surgery. 

The cat recovered from anesthesia without complications.

Maropitant (Cerenia; Zoetis, USA) 1 mg/kg SC q24h, famo-

tidine (Gaster inj.; Dong-A Pharmaceutical, Korea) 0.5 mg/

kg IV q12h, and butorphanol (Butophan inj.; Myungmoon

Pharm, Korea) 0.1 mg/kg/min continuous rate infusion for

12 h were administered postoperatively. The cat was stabi-

lized immediately after surgery; the respiration rate was 36

breaths per min with normal vital signs. The following day,

the cat was fed a liquid diet, and no regurgitation or vomit-

ing was observed after feeding. The appetite improved grad-

ually, and the cat was discharged three days after surgery.

The postoperative radiographs showed all herniated organs

re-positioned in the abdominal cavity with an intact dia-

phragm (Fig. 3). At 16 months follow-up appointment, the

cat was still in good condition, without any symptoms.

Unlike humans, the definition of a type-4 hiatal hernia is

still ambiguous in small animals [11, 12]. Several veterinary

reports have defined the type-4 hernia as a complex type-3

hiatal hernia; therefore, they designated type-4 only if the

patient had both a type-1 and a type-2 hernia with hiatal her-

niation of other abdominal organs [11-13]. In those reports, if

the patient did not have a type-1 hernia representing the nor-

mal position of the gastro-esophageal junction, it was regarded

as a type-2 hernia even though there was massive hiatal her-

niation of other abdominal organs [2, 13]. Similar to the

human literature, we defined this cat as a type-4 hiatal her-

nia without focusing on the existence of a type-1 hernia. We

considered that massive hiatal herniation of other abdominal

organs should be classified separately from other types of

hiatal hernia, as it should be treated the most urgently due to

the higher risk of fatal complications such as respiratory

compromise and organ strangulation. 

Fig. 1. Plain thoracic radiographs of ventrodorsal (A) and right lateral view (B), and ultrasonograph (C) showing the distended stom-

ach (ST) surrounded by spleen (white arrows) in the right caudal thorax. The herniated stomach and spleen displaces the heart and

mediastinum to the left. The right middle lung lobe retracts slightly from the thoracic wall (black arrows), and the interlobar fissure

line is observed in the right thorax (white arrowheads). 

Fig. 2. Surgical correction of a type-4 hiatal hernia in this cat.

(A–C) Intraoperative views of a type-4 hiatal hernia; (A) Her-

niated organs including the ST, spleen (SP), pancreas (P), and

proximal duodenum are reduced into the abdominal cavity with

gentle traction. (B) The SP and P are hyperemic, represented by

patchy discoloration. (C) The hernia ring is located dorso-left

lateral to the esophagus and the thin, loosened phrenico-esoph-

ageal ligament surrounds the defect (arrows). The gastro-esoph-

ageal junction (GE) is in a normal position. (D–F) Phrenicoplasty,

esophagopexy, and left-sided gastropexy are performed to cor-

rect the hiatal hernia. (D) Phrenicoplasty: the hiatal defect is nar-

rowed by diaphragmatic plication with three horizontal mattress

sutures between the left and right crus located dorsal to the

esophagus (white arrows). The GE is normally located in the

abdominal cavity. (E) Esophagopexy: the abdominal esophagus

is sutured to the diaphragm with simple interrupted sutures (yel-

low arrows). (F) Left-sided gastropexy: an incisional gastropexy

is performed between the fundus and the left side of the abdom-

inal wall (thick arrows). 
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In small animals, congenital hiatal hernia is more common

[1, 7]. In particular, all of the cases of type-4 hiatal hernia

were diagnosed with the congenital form [2, 13]. The

phrenico-esophageal ligament is thick in both the thoracic

and abdominal cavities, and the right crus of the diaphragm

surrounds the lower esophageal sphincter, so that age-related

degenerative changes of the phrenico-esophageal ligament

that induce hiatal widening do not occur as often in small

animals, unlike humans [6]. On the other hand, an acquired

hiatal hernia related to age-associated degenerative change of

the phrenico-esophageal ligament including a decrease of

elastic tissue and an increase in the laxity of the ligament is

more common in human beings [1, 8, 12]. Most cases of

acquired type in small animals have an obvious underlying

disease causing the hiatal hernia such as upper airway

obstruction, trauma, or complications related to diaphrag-

matic hernia repair [1, 3, 4-6, 7, 9]. In this cat, it was consid-

ered as an idiopathic hiatal hernia because there was no

history or obvious underlying disease causing the hiatal her-

nia. There was no doubt regarding the acquired nature of the

hiatal hernia, as the cat was middle-aged and had been appar-

ently healthy, with no clinical signs and no radiographic

abnormalities on regular check-up before presentation. In

addition, surgical findings suggested an acute lesion, as adhe-

sion of the herniated organs was not detected. Interestingly,

in this cat, the phrenico-esophageal ligament near the hiatus

was severely thinned and loosened and it was similar to gross

findings of age-related degenerative changes of the ligament

in human beings. We assumed that these changes of the

phrenico-esophageal ligament might lead to the massive

hiatal herniation of abdominal organs and be the reason why

an idiopathic type-4 hiatal hernia occurred in this middle-

aged cat. However, we could not find any histologic evi-

dences to ascertain this assumption. 

Type-4 hiatal hernias, even with mild symptoms, require

emergency surgery because massive herniation of the abdom-

inal organs through the relatively narrow hiatus can increase

the risk of organ strangulation and because the large volume

of the abdominal organs in the thoracic cavity can collapse

the lung severely. Therefore, delayed surgical correction of a

type-4 hiatal hernia may induce more fatal complications,

such as ischemic necrosis, reperfusion injury, and re-expan-

sion pulmonary edema. In this report, despite massive hiatal

herniation of the abdominal organs, there was no severe com-

promise of the herniated organs or the lungs due to rapid

reduction via urgent surgery within 24 h after hernia occur-

rence. In addition, the excessively widened hiatus with the

thin, loosened phrenico-esophageal ligament may have

helped minimise strangulation of the herniated organs.

This is the first case report describing an acquired type-4

hiatal hernia in a middle-aged cat. Age-associated degenera-

tive changes of the phrenico-esophageal ligament are sus-

pected as the primary cause, inducing massive hiatal

herniation of the abdominal organs in a healthy, middle-aged

cat with no underlying disease or trauma. Rapid reduction of

the herniated organs via emergent surgery leads to a success-

ful outcome and minimisation of complications in type-4

hiatal hernia. 
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