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Key Points 

 Complication rates are greatest after acute, partial ligation of portosystemic shunts. 
 Complications in dogs are associated with preoperative hypoalbuminemia, leukocytosis, 

and anemia. 
 In cats, neurologic complications, such as blindness and seizures, are common. 

 
Morbidity and mortality rates after congenital portosystemic shunt (CPSS) surgery vary 

with the type of procedure, shunt location, and the facility performing the procedure. Based on a 
summary of 23 studies1, average morbidity, mortality, and long term complication rates after 
surgical attenuation of CPSS in dogs were as follows2: 

 
Method of Closure Mortality Perioperative Morbidity Long term complication rate
Partial ligation 11.7% 12% 32% 
Complete ligation 7.1% 8.6% 9.5% 
Ameroid Constrictor 7% 11.5% 9.5% 
Cellophane Band 6% 12.6% 13% 

 
Because animals with portosystemic shunts have hepatic dysfunction and, often times, 

poor body condition, complications are expected after surgery. Common acute complications 
include hypothermia, hypoglycemia, and delayed anesthetic recovery. Although dogs with 
portosystemic shunts have high postoperative cortisol concentrations, they may have persistent 
hypoglycemia, despite continuous supplementation with dextrose. Hypoglycemia usually 
resolves with eating, but a few of these dogs may require physiologic doses of glucocorticoids to 
improve recovery. 

Most small breed dogs with shunts have full stomachs, even after a 12 hour fast. 
Surprisingly, many of these dogs also have hypoglycemia that resolves with a meal; therefore, 
gastric emptying is likely delayed in these dogs. With intraoperative manipulation to reach the 
shunt, gastric contents can be inadvertently forced into the lower esophagus, increasing the risk 
for reflux esophagitis and postoperative aspiration pneumonia. Feeding the dog a small meal of 
canned food several hours before surgery may stimulate gastric emptying. 

In dogs with PSS, postoperative seizures are seen most frequently in small and toy 
breeds.  Facial twitching, ataxia, and muscle fasciculation are often apparent before grand mal 
seizure activity. Seizures may occur 12 hours to 4 days after surgery and are not controlled by 
administration of dextrose, enemas, lactulose, or antibiotics; however, administration of 
diazepam may temporarily control them. The cause of these seizures is unknown; granulomatous 
meningoencephalitis is occasionally found on necropsy of affected dogs, and respiratory issues 
are noted before onset of seizures in some pugs. In one study, administration of phenobarbital 
before surgery did not significantly decrease occurrence of postoperative neurologic episodes but 
seemed to decrease their severity.3 In another study, occurrence of postoperative seizures was 
significantly reduced (from 5% to 0%) in dogs that received levetiracetum (20 mg/kg PO q8h) 
for at least 24 hours before surgery.4 Unfortunately the study was not controlled and contained 
several confounding variables. 
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If hepatic encephalopathy is thought to be the cause of postoperative neurologic 
abnormalities, patients can be treated with lactulose retention enemas (10 ml/kg of a 1:10 
lactulose/water solution instilled into the colon for 30 min); rifaximin (200-400 mg BID-TID), 
neomycin (20 mg/kg BID), or metronidazole; and other supportive therapies such as L-carnitine 
(500-1000 mg/d) and thiamine (100 mg IV daily). In dogs predisposed to seizures (e.g., those 
that are anxious, hyper reactive, or overstimulated), sedation with dexmedetomidine (1-3 
mcg/kg) or acepromazine (0.02-0.04 mg/kg) IV may help. 

Mortality rates are about 50% for cats and dogs that seizure after shunt surgery, and it 
may take months for survivors to become clinically normal. Visual deficits may persist in dogs. 
Treatment of postoperative seizures consists of supportive care and administration of cerebral 
depressants.  Place affected dogs on a continuous intravenous infusion of propofol (2-5 
mg/kg/hour to effect) to keep them lightly anesthetized for 12 to 24 hours, and start them on anti-
seizure medications (e.g., IV levetiracetum, zonisamide, or phenobarbital). Treat brain swelling 
with mannitol (1 gm/kg IV). Monitor blood glucose and electrolytes (including magnesium), and 
correct any abnormalities. Gradually decrease the propofol infusion at 12 hours; if seizure 
activity becomes evident, reinitiate the drip. Administer sedatives before discontinuing the 
propofol to reduce excitation during recovery: dysphoria can be difficult to differentiate from 
seizures. Provide enteral or parenteral nutrition to animals that are unable to eat within 48 hours 
after the surgery. Nursing care (lubricating the eyes, suctioning the mouth, turning the patient, 
keeping them on a padded surface, maintaining temperature and IV lines, etc.) will be necessary 
while the patient is unconscious.  Some dogs may require oral anti-seizure medications for 
months after the surgery to prevent seizure recurrence. 
 Postoperative neurologic abnormalities are extremely common in cats and may be 
secondary to continued encephalopathy or to postligation seizure syndrome.  In some cats, 
neurologic signs (ataxia, disorientation, abnormal vocalizations, and apparent blindness) abate 
when lactulose administration is increased to every 4-6 hours and neomycin is added to 
postoperative therapy, indicating that the underlying cause in those cats is hepatic 
encephalopathy.  Cats with encephalopathy are also treated with warm water or lactulose enemas 
to reduce bacterial substrates in the colon, and with ranitidine and sucralfate if GI hemorrhage is 
suspected.   

Acute, severe portal hypertension is rarely a complication of shunt attenuation by 
ameroid constrictor or cellophane banding but is of greater concern with partial ligation. If portal 
hypertension is severe enough to produce abdominal pain, coagulopathies, ileus, shock, and 
hemorrhagic diarrhea, supportive care is provided and the constricting device is removed 
immediately. Mild portal hypertension may occur acutely or at the time of shunt closure (either 
by fibrosis or embolism) and usually manifests as ascites; affected animals may also present with 
diarrhea, lethargy, and anorexia. Animals with mild portal hypertension are treated with 
supportive care (hetastarch if proteins are low; furosemide and spironolactone to decrease 
abdominal fluid; antibiotics for bacterial overgrowth in the gut); usually, the animals will 
improve as liver function improves or as multiple acquired shunts open to relieve the pressure.  

Although prolonged clotting times (particularly PTT) are commonly noted in dogs with 
portosystemic shunts, postoperative hemorrhage is rarely a problem unless liver dysfunction is 
severe or portal hypertension has developed. 

Gastrointestinal ulceration has been reported in large breed dogs before surgery and days 
to years after coiling of intrahepatic PSS. According to one author, most large breed dogs with 
CPSS have gastroduodenal petechiation and active or healing gastric ulcerations on preoperative 
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endoscopy, and 85% have lymphoplasmacytic inflammation on GI biopsy.5 Occasionally, small 
breed dogs may get gastroduodenal perforations after PSS attenuation. Drugs that reduce gastric 
acid production or increase gastric pH (e.g., omeprazole) are recommended as lifelong therapy in 
all large breed dogs that undergo intrahepatic PSS coiling and in any dog receiving NSAIDs after 
PSS surgery. 

Mortality rates are greater after acute, partial shunt ligation of extrahepatic PSS and 
surgical attenuation of intrahepatic PSS. The most common cause of death or euthanasia within 
one month after shunt attenuation is severe, persistent neurologic signs. Recurrence of clinical 
signs is reported in 40% of animals undergoing partial PSS ligation.  

In dogs, rates of postoperative complications are not associated with age at the time of 
surgery. Outcome is poorer in animals with preoperative anemia, hypoalbuminemia, or 
leukocytosis and animals with postoperative neurologic signs or acute abdominal distension. 
Postoperative complications are reported in up to 75% of cats, with the most common being 
neurologic dysfunction (e.g., seizures, central blindness). Central blindness usually resolves 
within 2 months. 
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