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Abstract
Cirrhotic patients may require surgical procedures and face higher morbidity and mortality than the general 
population. Adverse results are associated with multiple factors, but the most important are the severity of 
the liver disease, the urgency of the procedure and the type of surgery. The Child-Turcott-Pugh score (CTP) 
and the MELD score can be used to determine the severity of liver disease and to stratify the risk. Patients 
with CTP A are considered to tolerate elective surgery well, and surgery is permissible in patients with CTP B 
or MELD <14 with good preoperative preparation. It is contraindicated in patients with CTP C or MELD> 15 
with albumin <2.5 gr/dL. Ideally, elective, minimally invasive procedures are used in specialized centers with 
doctors trained in the care of this type of patient. Preoperative optimization after risk stratification and careful 
management are mandatory before and after surgery. A multidisciplinary, individualized and specialized ap-
proach can improve results.
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INTRODUCTION

Surgical procedures in patients with liver disease carry sig-
nificant risks of complications that can be serious and can 
generate high rates of morbidity and mortality. The mag-
nitude of the surgical risk depends on factors that include 
severity of the liver disease, type and location of surgical 
procedure, the degree of urgency, the type of anesthe-
sia, and comorbidities. (1) Although hepatic resection of 
tumors and liver transplantation are the main types of sur-
gery for cirrhotic patients, these patients frequently need 
other types of surgical procedures. In addition, the number 
of patients diagnosed with cirrhosis has been increasing in 
recent years.

Classically, the the Child-Turcott-Pugh score (CTP) has 
been used to evaluate surgical risk facing these patients. 
The average risk of death of a cirrhotic patient who under-

goes abdominal surgery is said to be from 11% to 28%  
compared to 1% for non-cirrhotic patients. (2, 3) However, 
depending on patients’ CTP scores,  30-day mortality rates 
can be as high as 80%. (4, 5) These percentages remain high 
despite improvement in recent years. In addition, most stu-
dies of this topic have limitations. They are either retros-
pective, have few patients, and/or the majority of patients 
are CTP A cirrhotic patients for whom results and applica-
tion of evidence must be taken with caution.

The objective of this article is to review strategies for 
assessing surgical risk and management of cirrhotic patients 
who face non-hepatic surgical procedures.

EFFECTS OF ANESTHESIA AND SURGERY ON THE LIVER

Liver disease can significantly alter the distribution, meta-
bolism and excretion of anesthetics and some medications 
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used during surgery. The hepatotoxic potential of halothane, 
which can generate acute immunoallergic hepatitis which 
can become acute hepatic failure, is widely known. (6) 
Other anesthetic agents such as isoflurane, desflurane and 
sevoflurane which have minimal hepatic effects on patients 
with liver disease should be chosen. The use of propofol is 
also possible because of its short half-life. Caution should 
also be exercised with opiates and benzodiazepines such as 
morphine, oxycodone, diazepam and midazolam, since they 
are metabolized very slowly in patients with liver disease 
which carries the consequent risk of prolonged neurological 
depression and precipitation of hepatic encephalopathy. If 
the use of this type of agents is necessary, remifentanil and 
oxazepam are recommended. Among the muscle relaxants, 
atracurium and cisatracurium are preferred because elimina-
tion does not depend on the liver or the kidneys. 

When possible, regional anesthesia should be chosen. 
Slight changes in liver biochemical tests are frequent after 
surgery but have no impact on residual liver function. (7)

Cirrhotic patients are characterized by hyperdynamic cir-
culation with increased cardiac output and decreased syste-
mic vascular resistance. During surgery, anesthetic agents 
can reduce hepatic blood flow by 30% to 50% after induc-
tion. Episodes of hypotension and hemorrhaging occur 
frequently, so the use of vasoactive drugs is also frequent. 
These lead to significant decreases in hepatic perfusion and 
make the cirrhotic liver more susceptible to hypoxic-ische-
mic injury. In addition, patients with advanced liver disease 
may have severe ascites, hepatic hydrothorax, portopulmo-
nary hypertension, and hepatopulmonary syndrome. All 
of these factors are relevant to hypoxemia and difficulty in 
mechanical ventilation of these individuals.

SURGICAL RISK EVALUATION

Evaluation of surgical risk for patients with liver cirrhosis is 
based on three main factors: liver function, urgency of the 
procedure, and type of procedure. Cirrhotic patients’ high 
surgical risk are not only due to cirrhosis itself, but also to 
coagulopathy, malnutrition, immune dysfunction, cardiom-
yopathy of cirrhosis, pulmonary alterations, and renal alte-
rations. In addition, the most important American study of 
surgical risk in elective procedures determined that clinically 
significant portal hypertension including esophageal varices, 
ascites, and encephalopathy is the main factor related to mor-
tality, morbidity, length of hospital stays and costs. (8)

Contraindications for surgery are considered to be acute 
hepatitis, especially if it is severe (international normali-
zed index [INR]> 1.5); alcoholic hepatitis; and acute liver 
failure for which mortality of 10% to 50% has been descri-
bed. It has been determined that when major emergency 
surgery (ASA V) is necessary, mortality is 50% to 100%. 

Since mortality rates are so much higher than for elective 
procedures, major emergency surgery must be discussed 
with the patient, the family and the surgical team. When 
a patient’s CTP score is C, it is a contraindication for all 
major surgical procedures.

The presurgical evaluation must include the classifica-
tion of the American Society of Anesthesiology (ASA). 
Compensated cirrhosis is classified as ASA III while 
decompensated cirrhosis is classified as ASA IV, so from 
the beginning the surgical risk is considerable. A Mayo 
Clinic study found that the ASA classification was the best 
predictor of 7-day postoperative mortality especially it 
is combined with age (> 70 years) and MELD score. (9) 
The results of that study have been used to create an online 
tool to help clinicians more precisely determine the risk 
of postoperative mortality in major abdominal, cardiac, 
vascular and orthopedic surgery. It can be accessed at the 
following link: https://www.mayoclinic.org/medical-pro-
fessionals/model-end-stage-liver-disease/medical-profes-
sionals/transplant-medicine/calculators/post-operative-
mortality-risk-in-patients-with-cirrhosis/itt-20434721

The CTP and MELD scores are prognostic models used 
to assess liver disease severity and stratify risk. In studies 
up to the 1990s, postoperative mortality rates were 10%, 
30%, and 76% to 82% for CTP A, B, and C patients, respec-
tively. (4, 5) Nevertheless, the accuracy of the CTP score 
is not the best because it includes subjective variables such 
as ascites and hepatic encephalopathy. In recent years, bet-
ter results have been reported. One recent study reported 
2% mortality in CTP A patients and 12% in CTP B and C 
patients for abdominal surgery such as cholecystectomy, 
herniorrhaphy and colectomy. Still, it should be noted that 
the patients were carefully selected, and procedures were 
performed by surgeons who are trained for interventions in 
patients with portal hypertension. (10) According to these 
results, patients with CTP A have no problem with elective 
surgery, CTP C patients have contraindications for surgical 
procedures and CTP B patients may undergo surgery, but 
they require rigorous pre-surgical evaluations and better 
decision-making tools.

The MELD score is a statistical model that was created 
to evaluate mortality related to placement of transjugular 
intrahepatic portosystemic shunts (TIPS). Subsequently, 
it has been applied to prioritize patients on the liver trans-
plantation waiting list. (11) In recent years it has become 
a fundamental tool for stratification of patients with liver 
diseases in various scenarios. Studies comparing MELD 
scores with CTP scores have found that MELD predicts 
unfavorable outcomes with significant risk starting with 
MELD scores over 10 better than does CTP, and that 
MELD cutoffs  of 14 or 15 are more specific. (10, 12) A 
recent study found that patients with MELD scores over 15 
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truments that facilitate coagulation such as the harmo-
nic scalpel are preferred. Minimally invasive procedures 
decrease mortality and morbidity rates, and the frequency 
of infections, wound dehiscence, and bleeding while shor-
tening surgical time and hospital stays.

Cirrhotic patients have a higher incidence of chole-
lithiasis than does the general population; Fortunately, 
most cases remain asymptomatic and do not need surgi-
cal management. For CTP A and B cirrhotic patients who 
undergo laparoscopic cholecystectomies, morbidity is 5% 
to 10% and mortality is less than 2%. Coexistence of car-
diovascular disease is the main risk factor associated with 
mortality. (16) In contrast, CTP C cirrhotic patients have a 
prohibitive mortality rate, so management with antibiotics 
is recommended in cases of acute cholecystitis. In cases of 
empyema of the gallbladder, a percutaneous cholecystec-
tomy may be required. (17)

Abdominal wall hernias are four times more frequent in 
cirrhotic patients than in the general population, and occur 
even more often in patients who have ascites. In a study of 
more than 900 CPT A and B cirrhotic patients, the overall 
mortality rate was 5.7% for surgical management of inguinal 
hernia, with acceptable morbidity and a recurrence rates of 
8%. (18) The results for umbilical hernias were similar, but 
in the case of urgent procedures, the mortality rate was five 
times higher than that of the elective procedure. In recent 
reports, mortality has been 0% in referral centers with great 
experience and well selected patients. Umbilical herniorr-
haphy frequently requires the use of meshes, but it must 
be taken into account some studies have found them to be 
associated with higher infection rates.

A mortality rate of 13% to 35% with a morbidity rate of 
50% has been reported for colorectal surgery. Factors rela-
ted to poor prognosis are CTP B and C scores and urgent 
surgery due to intestinal obstruction, bleeding or perfora-
tion. (19) For urgent treatment of intestinal obstruction, 
a colonic stent might be the best choice while endoscopic 
management of bleeding due to an ulcer or tumor should 
be considered. In the case of gastrectomy, the mortality rate 
is 14% to 29% with a morbidity rate of 53% for CTP A cirr-
hotic patients and 68% for CTP B patients. (8)

CARDIAC AND VASCULAR SURGERY

The mortality rate for elective cardiac surgery for CTP A 
cirrhotic patients is 0% -11%, for CTP B it is 18% -67%, and 
for CTP C it is 67% -100%. The respective morbidity rates 
are 25% -50%, 50% -100% and 100%. (20) Accordingly, 
well selected CTP A cirrhotic patients can be considered 
for elective surgery even procedures which use cardio-
pulmonary bypass, but the surgical risk for CTP B and C 
patients is prohibitive. Other predictors of mortality are 

and albumin levels less than 2.5 g/L had a mortality rate of 
60% versus 14% for other patients. Accuracy of predication 
of this combination of indicators was superior to the CTP 
score. (10) In addition, MELD has been the best predictor 
of postoperative mortality at 30 and 90 days (Table 1). (9) 
According to these studies, it is considered that patients 
with MELD <10 can undergo surgical procedures without 
major problems, surgery is contraindicated for those with 
MELD> 15 and albumin <2.5 g/L, and patients with 
MELD scores from 10 to 15 may undergo surgery in spe-
cialized centers after strict evaluation.

Table 1. Relationship between MELD score and postoperative mortality

MELD score Mortality (%)
7 days 30 days 90 days

0-7 1.9 5.7 9.7
8-11 3.3 10.3 17.7
12-15 7.7 25.4 32.3
15-20 14.3 44 55
20-25 23 53 66
>26 30 90 90

Taken from: Teh SH et al. Gastroenterology 2007; 132 (4): 1261-9.

Comorbidities are important, especially kidney failure, 
cardiovascular disease and diabetes mellitus.

TYPE OF PROCEDURE

Minimally invasive procedures should be used for cirrhotic 
patients who need surgery. In the past it was considered 
that laparoscopy was contraindicated for cirrhotic patients, 
but this has been reevaluated, and this approach should be 
considered whenever possible. Some authors have modi-
fied the technique to avoid complications. An example is 
changing the location of the trocar to avoid inadvertent per-
foration of varicose veins in the abdominal wall. Sufficient 
experience and studies now exist in laparoscopic cholecys-
tectomy, (13, 14), herniorrhaphy, splenectomies, colecto-
mies, gastric bypasses and appendectomies, among others. 
(15) In any case, it should be recognized that laparoscopic 
procedures have greater possibilities of becoming open sur-
gery in cirrhotic patients, and when it does it requires more 
surgical time and has more bleeding than do procedures on 
patients without cirrhosis.

ABDOMINAL SURGERY

More information is available the most frequent types of 
surgery which, in the case of patients with cirrhosis, are 
abdominal operations. Laparoscopic procedures and ins-
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treatment received in the past, and whether the patient is 
currently suffering from decompensation.

Management of all cirrhotic patients who undergo sur-
gery must be optimized, and complications must be con-
trolled effectively (Table 2).

Although cirrhotic patients’ traditional coagulation tests 
often have abnormal results, it has been demonstrated that 
the balance of coagulation is rebalanced in these patients. 
This explains the fact that they even have thrombotic events. 
This type of alteration should not be a contraindication for 
surgery. The ideal evaluation of platelet function and coagu-
lation in cirrhotic patients is the use of dynamic and global 
tests such as thromboelastography (TEG). A recent study 
that valuated TEG to define a transfusion strategy guided 
for invasive procedures determined that the use of TEG 
reduced the need for transfusions by 90% without increasing 
the number or frequency of bleeding complications. (24) 
Additional studies are expected to validate this information.

Thrombocytopenia is almost universal in patients with 
liver cirrhosis. Presurgical transfusions are indicated when 
the platelet count is <50,000 platelets/μL and can be consi-
dered for high risk surgery with high risks of bleeding when 
a patient’s count is between 50,000 and 80,000 platelets/
μL. In cirrhotic patients with renal insufficiency, the pre-
surgical administration of desmopressin should be consi-
dered. Eltrombopag, which is related to increased platelet 
counts and decreased need for transfusions, has been asso-
ciated with portal thrombotic events so is not recommen-
ded. (25) There are no appropriate studies that evaluate the 
results of transfusions of fresh frozen plasma in cirrhotic 
patients prior to surgery. In general terms it is transfused 
when the INR is over 1.5. An economical and safe strategy 

age> 60 years, female sex, ascites and congestive heart 
failure. The mortality rate is over 50% for patients with two 
or more of these factors.

Repairing aneurysms of the abdominal aorta is possible 
in CTP A cirrhotic patients, but these patients have greater 
need for transfusions, longer surgical time, longer hospital 
stays and higher costs than do patients without cirrhosis. 
(21) Cirrhotic patients with CTP B or MELD> have high 
risks of morbidity and mortality.

ORTHOPEDIC SURGERY AND TRAUMA

Cirrhotic patients who undergo major elective orthopedic 
hip or knee surgery have a morbidity rate of over 25% and 
mortality rates of 4%, 14% and 100% for CTP A, B and C 
patients, respectively. Nevertheless, the results are signifi-
cantly better than results for emergency procedures whose 
morbidity rate is over 80% and whose mortality rate can 
reach 60%. (22)

Cirrhotic patients with trauma have twice the mortality 
rate as do non-cirrhotic patients with trauma. In addition, 
patients with closed abdominal trauma requiring emer-
gency laparotomy and whose MELD scores are over 17 
have a postoperative mortality rate of 85%. (23)

PERIOPERATIVE CARE

Cirrhotic patients are a special group of patients that 
require preoperative, intraoperative and postoperative 
care in order for surgical procedures to achieve favorable 
results. The preoperative assessment is essential for identi-
fying whether a patient has had complications in the past, 

Table 2. Recommendations for perioperative management of cirrhotic patients

Complication Intervention
Ascites Perform paracentesis to rule out spontaneous bacterial peritonitis.

If there is moderate to severe ascites, perform large volume paracentesis and replacement with albumin.
Start/adjust diuretics.
Low sodium diet

Encephalopathy Start lactulose to guarantee 2 to 4 stools per day.
If encephalopathy persists, add rifaximin.
Avoid the use of opiates and benzodiazepines.

Esophageal varices Start/adjust β-blocker.
Pre-surgical endoscopic ligation of high-risk varices and patients with history of bleeding.

General recommendations Replace vitamin K: 10 mg/day for 3 days.
Optimize nutrition, without protein restriction (1.2-1.5 g/kg/d).
Avoid hepatotoxic or nephrotoxic medications.
Monitor and correct hydroelectrolytic alterations.
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general population. When a cirrhotic patient requires sur-
gery, a thorough evaluation by the clinician is necessary to 
determine liver function, urgency of treatment, and type 
of procedure. With this knowledge a decision can be made 
about how to proceed. If surgery is chosen, this knowledge 
can be used guarantee the necessary perioperative measu-
res to increase the success of surgical procedures.
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