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Intraoperative managements

● Early detection and treatment of complication
○ Bleeding
○ Bile leak
○ Infection 

■ Intraabdominal infection
■ UTI
■ Pleural effusion
■ Catheter related infection
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Treatment
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Identify and treat causes 

● Vascular inflow/outflow obstruction
● Infections : Post operative perihepatic collections and abscesses, Bile leaks

● Inadequate liver remnants

GOALS : Liver regeneration
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Ascites controlled

Jin S, Fu Q, Wuyun G, Wuyun T. Management of post-hepatectomy complications. World J Gastroenterol 2013;19:7983–7991. 
Kevin M. Korenblat, Blumgart’s surgery, p.1061-1068, Management of ascites in cirrhosis and portal hypertension

Salt restriction ; 
less than 1.5 – 2 g/day

Diuretics

RAAS

Spironolactone : Furosemide 
100 : 40

(max 400 : 160)

Albumin
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Ascites controlled

● Refractory ascites
○ Ascites that persists despite dietary sodium restriction and high-dose diuretics 

(spironolactone 400 mg per day; furosemide 160 mg per day)
○ Treatment

■ Abdominal paracentesis

■ TIPS

■ Peritoneovenous shunt

■ Liver transplantation

Kevin M. Korenblat, Blumgart’s surgery, p.1061-1068, Management of ascites in cirrhosis and portal hypertensionPost hepatectomy liver failure: Ativitch Asavachaisuvikom,MD.(F) Slide 27/38



Cardiovascular hemodynamic aspects 

● Fluid resuscitation therapy is goal-directed 
● Keep urine output > 0.5 ml/kg/hr

● Not excessive fluid hydration
○ Pulmonary edema
○ Multiple electrolyte imbalance such as hyponatremia
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Pulmonary complications

● Pulmonary complications such as acute lung injury(ALI) or acute respiratory distress 
syndrome(ARDS) are detrimental to the prognosis of patients with PHLF. 

● Protective ventilation with low Tidal volume(6 ml/kg) is recommend
○ However, prolonged use of increased PEEP may worsen hepatic congestion, leading to portal 

hypertension, development of ascites and impaired liver regeneration. 

Kandiah PA, et al. Emerging strategies for the treatment of patients with acute hepatic failure. Curr Opin Crit Care 2016;22:142e51Post hepatectomy liver failure: Ativitch Asavachaisuvikom,MD.(F) Slide 29/38



Renal and Metabolic complication

● Continuous hemofiltration or venovenous hemofiltration(CVVHF) is frequently 
necessary for patients with ALF and PHLF for the management of acute kidney injury 

and fluid overloading 
● Hypoglycemia 

○ due to an impaired hepatic gluconeogenesis and hyperinsulinemia, combined 

with reduced glycogen stores in the remaining liver. 

○ Continuous monitoring of the glycemic status is important. 

Kang ZQ, et al. Effects of perioperative tight glycemic control on post- operative outcomes: a meta-analysis. Endocr Connect 2018;7:R316e27. Post hepatectomy liver failure: Ativitch Asavachaisuvikom,MD.(F) Slide 30/38



Neurological complication

● Cerebral edema and hepatic encephalopathy are common in ALF as are levels of 
elevated serum ammonia 

● Predictive of mortality1

● Management

○ Lactulose has been routinely used for the management of hepatic 

encephalopathy (HE)2

○ CVVHF also has the added benefit of achieving ammonia clearance 

1Clemmesen JO, et al. Cerebral herniation in patients with acute liver failure is correlated with arterial ammonia concentrati on. Hepatology 1999;29: 648e53. 
2Als-Nielsen B, et al. Non-absorbable disaccharides for hepatic encephalopathy: systematic review of randomised trials. BMJ 2004;328:1046. Post hepatectomy liver failure: Ativitch Asavachaisuvikom,MD.(F) Slide 31/38



Coagulation and bleeding

● Coagulopathy and thrombocytopenia
● No role for routine platelet or fresh frozen plasma transfusion unless a therapeutic 

procedure is planned or the patient develops active bleeding 

Drews RE, Weinberger SE. Thrombocytopenic disorders in critically ill patients. Am J Respir Crit Care Med 2000;162:347e51. Post hepatectomy liver failure: Ativitch Asavachaisuvikom,MD.(F) Slide 32/38



Infectious complication

● No definitive role for postoperative antibiotic prophylaxis after liver resection
● But if establish ALF

○ Broad-spectrum antibiotic therapy must be instituted as soon as possible 

Rolando N, et al. The systemic inflammatory response syndrome in acute liver failure. Hepatology 2000;32:734e9. Post hepatectomy liver failure: Ativitch Asavachaisuvikom,MD.(F) Slide 33/38



Specific management

● Artificial liver support extracorporal liver support devices (ELSD) 
● Liver transplant 

○ Theoretically, the only definitive and potentially curative management of 
irreversible PHLF 

○ Might be feasible and safe for PHLF after surgical resection of benign liver 

tumours or HCC within established criteria. 

Søreide JA, Deshpande R. Post hepatectomy liver failure (PHLF) - Recent advances in prevention and clinical management. Eur J Surg Oncol. 2021 Feb;47(2):216-224. 
Roberta Angelico, Leandro Siragusa, Matteo Serenari, Irene Scalera, Emanuele Kauffman, Quirino Lai, Alessandro Vitale, Rescue liver transplantation after post-hepatectomy acute liver failure: 

A systematic review and pooled analysis, Transplantation Reviews, Volume 37, Issue 3, 2023,Post hepatectomy liver failure: Ativitch Asavachaisuvikom,MD.(F) Slide 34/38



Take home message

● Post hepatectomy liver failure is serious complication
● Grading : ISGLS 2011
● Prevention

○ Preoperative : Liver assessment, Nutrition

○ Intraoperative : Diminish blood loss, Intermittent pringle

○ Postoperative : Early detect complication
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Take home message

● Treatment
○ CVS : Goal directed therapy

○ RS : Low TV

○ GI : Restrict Na < 1.5-2 g/day, Combine diuretic, Albumin

○ KUB : Keep urine output > 0.5 ml/kg/day, CVVH may be indicated
○ Metabolic : Monitor glucose level

○ Neuro : If HE was present, lactulose has been used
○ Infection : No routine prolong prophylaxis antibiotic, but if ALF was present > 

Board spectrum antibiotic was indicated 
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Take home message

● Specific treatment

○ Artificial liver support e extra-corporal liver support devices (ELSD) 

○ Rescue liver transplantation
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Thank you
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