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Abstract :A 9-year-old, mixed-breed, castrated male dog presented with a one-week history of severe vomiting.
Abdominal radiography showed a dilated small intestine loop. Abdominal ultrasonography showed small-intestine
distension up to 5 cm in diameter without mechanical obstruction. During exploratory laparotomy, an aperistaltic ileal
segment was resected. There was no narrowed cavity in the resected plane. Histopathologic and immunohistochemical
findings confirmed visceral myopathy due to intestinal adenocarcinoma in the ileum and revealed partial destruction
of the longitudinal and circular muscles with fibrosis. Chronic intestinal pseudo-obstruction caused by adenocarcinoma
was diagnosed after considering the above investigative results.
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Introduction

Chronic intestinal pseudo-obstruction (CIPO) is defined as

the presence of chronic intestinal dilatation and dysmotility

in the absence of mechanical obstruction (7). CIPO is rarely

diagnosed in small animals, but is well documented in

human medicine (4,5), where intestinal idiopathic pseudo-

obstruction is classified as acute or chronic according to

duration of the disease (13). Acute intestinal pseudo-obstruc-

tion can result from intestinal injury, intestinal surgery, sep-

sis, or infectious disease (1,4). The two main classifications

of primary CIPO in human medicine are visceral myopathy

and visceral neuropathy, and the main cause of secondary

one is progressive systemic sclerosis (13). In veterinary med-

icine, only visceral myopathy has been reported. Other poten-

tial secondary causes are immune-mediated disease, endocrine

disease, and pharmacologic factors (4).

CIPO is characterized by clinical signs of mechanical

obstruction, intermittent gastrointestinal dysfunction, and weight

loss, but without actual mechanical obstruction, namely,

functional ileus (4,7,13). Only 10 documented cases of CIPO

have been reported in the veterinary literature (seven cases in

dogs, two in cats, and one in a horse (4,6,8,10)). This report

describes a dog with CIPO showing non-typical visceral

myopathy caused by intestinal adenocarcinoma.

Case

A nine-year-old, mixed-breed, castrated male dog (weight,

8.4 kg) was referred to the Gyeongsang National University

Animal Medical Center with a one-week history of severe

vomiting, loss of appetite, anorexia, and weight loss. The

amount of feces had decreased in the 2 weeks prior to referral.

The intermittent vomiting had persisted for one month. A

radiographic contrast study prior to referral had not identi-

fied intestinal obstruction. Treatment with antiemetics failed

to resolve the vomiting, so the dog was referred to our center.

A grade 5 systolic murmur was heard on clinical examina-

tion. The body condition score was 2/5 with depressed. The

dog defecated during palpation of the abdomen. Hemato-

logic analysis revealed granulocytosis (12.7 × 109/L, refer-

ence range 3-11.8 × 109/L). Although the erythrocyte count

was within normal limits, the red cell distribution width-cor-

puscular volume was slightly high (17.9%; reference range,

12%-16%). Serum biochemistry indicated slightly low total

protein (5.2 g/dL; reference range, 5.4-8.2 g/dL) with normal

globulin (2.7 g/dL; reference range, 2.3-5.2 g/dL) and albu-

min (2.5 g/dL; reference range, 2.5-4.4 g/dL). Potassium was

within normal limits (3.9 mmol/L; reference range, 3.7-5.8

mmol/L), but mild hypocalcemia (8.3 mg/dL; reference range,

8.6-11.8 mg/dL) and moderate hyponatremia (134 mmol/L;

reference range, 138-160 mmol/L) were observed.

Thoracic radiography was unremarkable. Abdominal radi-

ography showed multifocal irregular-shaped mineral opaci-

ties, likely caused by residual contrast medium admitted in

the local animal hospital. Dilation in overall small intestine

was identified, suggesting small bowel obstruction. Abdomi-

nal ultrasonography revealed a small intestine filled with

echogenic fluid and distended up to 5 cm, but without visi-

ble obstruction by a mass or foreign body. Anechoic fluid

was detected in the abdominal cavity and attributed to

ascites. In the absence of visible mechanical obstruction, a

tentative diagnosis of CIPO was made.
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Other potential causes of enteropathy, including parvovi-

rus infection, parasitic infection, and pancreatitis, were ruled

out by the Canine Parvovirus Antigen Test Kit, the Canine

Pancreatic Lipase Test Kit, and the Canine Heartworm Anti-

gen-Anaplasma Phagocytophilum-Platys-Borrelia Burgdorferi-

Ehrlichia Canis-Ewingii Antibody Test Kit.

Exploratory laparotomy was performed to rule out com-

plete obstruction. Cefazolin 25 mg/kg was administered

intravenously (IV) for antibacterial prophylaxis during the

procedure. Atropine (0.04 mg/kg, subcutaneously (1)), butor-

phanol (0.2 mg/kg, SC), and diazepam (0.2 mg/kg, IV) were

used as preanesthetic drugs prior to surgical treatment. Fol-

lowing induction with etomidate (2 mg/kg, IV), anesthesia

was maintained with inhaled isoflurane. The patient was

positioned ventrodorsally and the abdominal area was pre-

pared in aseptic fashion. A medial skin incision was made

using a No. 15 blade. As soon as the abdomen was incised, a

severely distended, hyperemic ileum was observed (Fig 1A).

No peristalsis was noted, and functional ileus was identified.

The ingesta could be moved manually through the malfunc-

tioning portions of the small intestine and the narrowed por-

tion. Malfunctioning loops were identified during laparotomy

but with no mechanical obstruction. A mass was recognized

at the end of an aperistaltic segment (Fig 1B, 1C), which was

surgically resected. No obstruction or narrowed cavity was

observed in the resected plane (Fig 1D).

Hartman/Dextrose was administered postoperatively at a

maintenance dosage. Metronidazole (30 mg/kg, infused IV at

a constant rate), cefazolin (25 mg/kg, IV, every 12 h), vita-

min K1 (1 mg/kg, SC, every 24 h), and famotidine (0.5 mg/

kg, IV, every 12 h) were administered for one day following

surgery. A gas bubble, loss of serosal margin, and anechoic

fluid were identified on postoperative radiography. The find-

ings on abdominal ultrasonography were consistent with

those of radiography. Serum biochemistry demonstrated low

total protein (3.6 mg/dL) with low albumin (1.5 mg/dL) and

low globulin (2 mg/dL). Partial parenteral nutrition was pro-

vided at a maintenance dosage postoperatively. There was

mild hypocalcemia (8.3 mg/dL; reference range, 8.6-11.8 mg/

dL) and hyperphosphatemia (8.4 mg/dL; reference range,

2.9-6.6 mg/dL). Hematology demonstrated severe leukocy-

topenia (2.2 × 109/L, reference range 6-17 × 109/L). The dog

died on the first postoperative day because of peritonitis.

Histopathologic and immunohistochemical findings in the

small intestine of the dog showed muscular, serosal hyperpla-

sia, lymphatic infiltration (Fig 2A). Partial destruction of the

longitudinal (arrow, Fig 2B, 2C) and circular (arrowhead, Fig

2B and 2C) muscles was also observed. Glandular hyperpla-

sia seen in the muscular layer (Fig 2D) was indicative of ade-

nocarcinoma.

Fig 1. (A) Hyperemic intestine with severe distension up to 5 cm in diameter. (B) Narrowed portion at the end of an aperistaltic seg-

ment and a mass (arrow). (C) Mass (arrow) observed in the resected malfunctioning segment. (D) Transverse section of resected seg-

ment. (D-a) Dilated portion. (D-b, c) Portion narrowed by the mass. (D-d) Normal portion. There was no visible obstruction in the

resected portion.
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Discussion

In the present case, CIPO was tentatively suspected in

view of the lack of evidence of mechanical obstruction on

diagnostic images. Functional ileus and a mass that was not

obstructing the intestinal cavity were identified during explor-

atory laparotomy. The diagnosis of CIPO was made on the

basis of histopathologic findings indicating damage to the

muscular layer.

According to the criteria used in human medicine, there

was no evidence of an acute etiologic cause for the chronic

pseudo-obstruction found in the present case. In small ani-

mal practice, there have been no reports of neuropathy, as

indicated by dysphagia, esophageal symptoms, and achala-

sia, which are commonly associated with disorders of the

nervous system (4,13). Further, systemic sclerosis, character-

ized by thick fibrotic skin and esophageal involvement, has

not been reported in small animal practice (3,11). Our patient

did not present with clinical features of neuropathy or sys-

temic sclerosis.

The typical histopathologic features of visceral myopathy

described in human medicine are vacuolar degeneration,

muscle thinning and fibrosis, of the longitudinal layer in par-

ticular (12). The present dog had no thinning but did have

thickening of the longitudinal and circular muscles with

fibrosis. No vacuolar degeneration were identified. Among

the reported cases from small animal practice, only one cat

reported in 2005 had true visceral myopathy (6). The other

cases were reported to have CIPO, but showed histopatho-

logic features different from those reported in human medi-

cine. Four dogs reported in veterinary medicine had atrophy,

fibrosis, and mononuclear infiltration of the muscularis externa

(2,13). Two dogs had atrophy of the muscularis externa with-

out fibrosis, either with or without mononuclear cell infiltra-

tion. One dog had hyperplasia of the circular muscle without

fibrosis but did have inflammation. Another dog showed

myocytic vacuolar degeneration (6). Only two dogs had cir-

cular muscle involvement. None of the animals with CIPO

had damaged longitudinal muscle, which is reported to be the

most common site of injury in humans, except for a cat

described in 2005. One of the two cats was diagnosed with

diffuse intestinal lymphosarcoma but no histopathologic

details were given. The present case was found to have vis-

ceral myopathy caused by intestinal adenocarcinoma, with

partial destruction of the longitudinal and circular muscles,

fibrosis and lymphatic infiltration.

Various medical treatments, including metoclopramide, eryth-

romycin, and cisapride, have been tried for CIPO in humans,

but have not been successful, presumably because the there is

no response to these agents in the intestines (6). Lack of

response to these drugs is the hallmark of CIPO (4). In the

present case, the referring veterinarian documented complete

unresponsiveness to antiemetics. There is no optimal treat-

ment for CIPO in veterinary medicine (9). All cases were

euthanized, except for one cat treated by surgical resection of

the most severely affected portion of jejunum in 2005 (14).

Unsuccessful abdominal surgeries were performed in three

dogs (4). We performed abdominal surgery in the present

dog, but the dog died on the day after surgery.

To our best knowledge, this is the first report in veterinary

literature of the clinical findings in a dog diagnosed with

CIPO caused by intestinal adenocarcinoma.
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