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Liver cirrhosis, the late stage of progressive hepatic 
fibrosis, represents an irreversible, diffuse fibrosis 

and nodule formation after hepatic necrosis. Patients with 
liver cirrhosis can have malnutrition, anemia, impaired 

immunity, coagulopathy, and encephalopathy.[1,2] As a 
result, cirrhotic patients carry high surgical risks, and 
this can lead to a high perioperative complication rate, 
including death.[3‑5]

Original Article

Background: Patients with liver cirrhosis have high surgical risks due 
to malnutrition, impaired immunity, coagulopathy, and 
encephalopathy. However, there is no information in Eng‑
lish literature about the results of liver cirrhotic patients 
who underwent instrumented lumbar surgery. The purpose 
of this study is to report the perioperative complications, 
clinical outcomes and determine the surgical risk factors 
in cirrhotic patients.

Methods: We retrospectively reviewed 29 patients with liver cirrhosis 
who underwent instrumented lumbar surgery between 1997 
and 2009. The hepatic functional reserves of the patients 
were recorded according to the Child‑Turcotte‑Pugh scor‑
ing system. Besides, fourteen other variables and periopera‑
tive complications were also collected. To determine the 
risks, we divided the patients into two groups according 
to whether or not perioperative complications developed.

Results: Of the 29 patients, 22 (76%) belonged to Child class A and 
7 (24%) belonged to Child class B. Twelve patients devel‑
oped one or more complications. Patients with Child class B 
carried a significantly higher incidence of complications than 
those with Child class A (p = 0.011). In the Child class A 
group, patients with 6 points had a significantly higher incidence of complications than those with 5 
points (p = 0.025). A low level of albumin was significantly associated with higher risk, and a similar 
trend was also noted for the presence of ascites although statistical difference was not reached.

Conclusion: The study concludes that patients with liver cirrhosis who have undergone instrumented lumbar 
surgery carry a high risk of developing perioperative complications, especially in those with a 
Child‑Turcotte‑Pugh score of 6 or more. 

 (Biomed J 2014;37:18-23)
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At a Glance Commentary

Scientific background of the subject

Malnutrition, impaired immunity, 
coagulopathy, and encephalopathy often 
develop in patients with liver cirrhosis, 
and this can lead to high surgical risks. 
However, there is no information in English 
literature about the results of liver cirrhotic 
patients underwent instrumented lumbar 
surgery.

What this study adds to the field

Patients with liver cirrhosis who have 
undergone instrumented lumbar surgery 
carry a high risk of developing periopera‑
tive complications (41.4%), especially in 
those with a Child‑Turcotte‑Pugh score of 
6 or more. A low level of albumin was also 
a significant risk factor.
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Chronic viral infection, especially chronic hepatitis B 
virus (HBV), hepatitis C virus (HCV), and alcohol consump‑
tion are the major etiologies leading to liver cirrhosis.[6,7] In 
Taiwan, chronic liver disease and liver cirrhosis remains 
a major challenging issue due to the high prevalence of 
HBV of up to 15‑20%.[8,9] With improved modern medical 
care and increased life span, spinal surgeons may increas‑
ingly encounter patients with spinal problems who have 
liver cirrhosis as a co‑morbidity. Preoperative evaluation 
and management of these patients may play an important 
role in achieving satisfactory postoperative outcomes. The 
Child‑Turcotte‑Pugh score has been used as a factor to pre‑
dict morbidity and mortality in patients with chronic liver 
disease.[10] For cirrhotic patients, those who are classified 
as Child class A have a more stable condition with lower 
complication rates after several different kinds of operations, 
including orthopedic surgery.[11‑15]

To the best of our knowledge, there is no literature 
on the outcome of cirrhotic patients who have undergone 
instrumented lumbar surgery. Therefore, we retrospectively 
studied 29 patients with liver cirrhosis who received elective 
instrumented lumbar spine surgery. The purpose of this study 
is to report the perioperative complications, clinical outcomes 
and determine the surgical risk factors in cirrhotic patients.

METHODS

After obtaining IRB approval, we retrospectively re‑
viewed patients who had undergone instrumented lumbar 
surgery between 1997 and 2009 in our hospital. Patients 
diagnosed with liver cirrhosis before surgery were included 
in this study. The hepatic functional reserve of the patients 
was recorded using the Child‑Turcotte‑Pugh scoring sys‑
tem [Table 1]. After excluding patients who had undergone 
instrumented spinal surgery for indications such as trauma, 
metastasis, and infection, a total of 29 elective cases were 
studied. The preoperative diagnosis for spinal surgery in‑
cluded degenerative spondylolisthesis, degenerative disc 
disease, spinal stenosis syndrome, and adjacent problems 
amongst others. The surgical methods included anterior 
interbody fusion with plate or pedicle screws, posterior 
decompression, pedicle screw instrumentation, discectomy, 
and posterior lumbar interbody fusion.

The causes of liver cirrhosis in this group of patients 
included chronic viral hepatitis for 24 patients (HBV in 12, 

HCV in 9, and both in 3), alcoholism for 4 patients, and a 
combination of chronic viral hepatitis and alcoholism for 
1 patient. Liver cirrhosis was primarily diagnosed using the 
gold standard of liver biopsy with tissue proof. However, 
if the biopsy had not been performed, other diagnostic 
methods, including liver ultrasonography, abdominal CT, 
and a past history of liver disease and abnormal liver function 
would have confirmed the final diagnosis of liver cirrhosis.

Besides the Child‑Turcotte‑Pugh scoring system, 
fourteen other variables were also recorded; these included 
age, gender, hemoglobin, white blood cell count, platelet 
count, BUN level, creatinine, total bilirubin, albumin, pro‑
thrombin time/international normalized ratio (INR), cause 
of liver cirrhosis, presence of ascites and encephalopathy, 
operation time, and estimated blood loss. We documented 
every complication during their admission. Any reopera‑
tions, requirement of intensive care, prolonged hospital stay 
(over 14 days), or admission after discharge within 30 days 
of surgery were also defined as perioperative complications.

The clinical outcomes were evaluated according to 
a 5‑grade patient‑centered general outcome assessment 
questionnaire that was routinely provided to all patients 
undergoing elective spinal surgery at our institution. The 
patients in this study were interviewed by telephone after 
a minimal follow‑up period of two years. Assessment was 
conducted using a 5‑grade system using the following terms: 
“feel excellent”, “feel better”, “no change”, “feel worse”, 
and “feel terrible”. Excellent and better were defined as 
successful results. Depending on whether or not periopera‑
tive complications developed, these patients were divided 
into two groups.

Statistical analysis

Mann‑Whitney U test was used for numerical data of 
the two sample groups assuming equal variances. Fisher’s 
exact test was used for categorical variables. The numeri‑
cal data was recorded as mean ± standard deviation (SD). 
Statistical significance was defined as p < 0.05.

RESULTS

Of the 29 patients, 14 were male and 15 were female 
with a mean age of 61.38  ± 9.35 years (40‑78 years). 
Twenty‑two patients (76%) belonged to Child class A, and 
7 patients (24%) were Child class B. There were no Child 
class C cases in this study. Twelve of the 29 patients devel‑
oped one or more complications [Table 2]. The leading com‑
plication was advanced encephalopathy in 3 patients. One of 
these patients expired during ICU care with complications of 
pneumonia, encephalopathy, and acute renal failure. In the 
complication group, there were 6 cases of Child class A and 
6 of Child class B. In the group with no complications, there 

Table 1: Patients distribution in the study: Using child‑turcotte‑
pugh class and score

Child class Child score

A B C 5 6 7 9

Complicated cases 6 6 0 2 4 5 1

Uncomplicated cases 16 1 0 14 2 1 0
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were 16 cases of Child A class and only one of Child B class. 
A significantly higher incidence of complications occurred 
in patients with Child class B (6 out of 7 (85.7%)) than in 
those with Child class A (6 out of 22 (27.3%; p = 0.011)). 
In the group with Child class A, patients with a score of 6 
points had a significantly higher incidence of complications 
(66.7%) than those with 5 points (12.5%; p = 0.025).

To determine the risk factors for complications in cir‑
rhotic patients, the Child system and another 14 variables 
associated with liver disease and surgery were recorded 
[Table 3]. A low level of albumin demonstrated a signifi‑
cant difference (p = 0.002) between the complication and 
no‑complication group, and a similar trend was also noted 
for the presence of ascites although the statistical difference 
was not reached (p = 0.06). No significant difference was 
found between the 2 groups in terms of age, hemoglobin, 
white cell count, platelet count, prothrombin time, INR, 
renal function (BUN/creatinine), level of bilirubin, operating 
time, and cause of liver cirrhosis. Duration of hospital stay 
was greater in the complication group (mean > 20 days) than 
in the group with no complications (p = 0.007).

Our outcome assessment questionnaire revealed that in 
the no‑complication group, a successful result was reported 
by 82% (14/17) of patients, and this significantly decreased 
to only 50% (6/12) in the complications group (p = 0.064).

DISCUSSION

The multiple functions of the liver include synthesis of 
bioactive molecules, metabolism, detoxification, and filter‑
ing of blood from the portal venous system. Liver cirrhosis, 
the end stage of liver fibrosis, may lead to an immunocom‑
promised state, bleeding tendency, portal hypertension, 
encephalopathy, and multi‑organ complications, such as 
hepatorenal and hepatopulmonary syndrome.[16] The opera‑

tive risk is related to liver decompensation, associated mor‑
bidity, and the type of surgery. The hemodynamic changes 
during anesthesia and surgery, and also perioperative factors 
such as sepsis and blood loss may cause poor results in a cir‑
rhotic patient.[1,5] The Child‑Turcotte‑Pugh system includes 
the albumin level, serum bilirubin, prolonged prothrombin 
time, ascites condition, and the severity of encephalopathy. 
This system reflects the severity of the liver condition on the 
basis of metabolic‑synthetic functions, the degree of portal 
hypertension and represents the predicting risk factor for 
perioperative complications.[3,14,17,18]

Advanced liver disease is related to high complication 
and mortality rates in abdominal surgery and also after 
various other kinds of operations. Suman et al., studied 
44 patients with liver cirrhosis undergoing cardiac surgery. 
The results displayed that patients with Child‑Pugh scores 
of  ≤ 7 (Child A) had better outcomes after surgery with 
much less hepatic decompensation and death.[12] Hsieh 
et al., studied the outcome of cirrhotic patients who had 
undergone hip arthroplasty, and results showed high peri‑
operative complication rates of up to 26.7%.[13] Predicting 
risk factors in this study were similar to those in our study, 
including decreased albumin level, ascites, and increased 
operative blood loss.

The clinical outcome of lumbar surgery differs with the 
operative procedure, patient condition, and complications.[19] 
The perioperative complication rates of instrumented lum‑
bar surgery showed variable results between different 
studies.[20‑24] Sharpiro et al., reported a series of 299 cases of 
spinal instrumented surgery with a low overall complication 
rate 10/299 (3%), a reoperative rate of 2%, and one periop‑
erative death unrelated to instrumentation.[22] Ghogawala 
et al., treated lumbar stenosis and low‑grade degenerative 
spondylolisthesis resulting in high fusion rates (93%), and 
low complication rates with one perioperative pneumonia 

Table 2: Patients with complications as seen in the study

Diagnosis Etiology Surgical method Complication

L1 fracture with kyphosis HBV T12‑L2 ALIF+plating Encephalopathy,
L4‑5 DS HBV L4‑5 pedicle screws+laminectomy Prolonged stay
L2‑3 instability L4‑5 DS HBV L2‑5 pedicle screws+laminectomy Acute glaucoma,
L4‑5 DS* HBV L4‑S1 pedicle screws+L4‑5 laminectomy Pneumonia, ARF, encephalopathy

s/p L2‑3‑4→L4‑5 ADS HCV L2‑5 pedicle screws+laminectomy Wound infection

L4‑5 DS HCV L4‑5 pedicle screws+laminectomy Wound infection
T12‑L1 HIVD Alcohol T12‑L1 pedicle screws+laminectomy+discectomy Upper GI bleeding
L4‑5 HIVD Alcohol, HBV L4‑5 pedicle screws+laminectomy+discectomy Implant loosening
L1‑2 Schwannoma, L4‑5 DS HBV, HCV L4‑5 pedicle screws+laminectomy+excision tumor Ileus, encephalopathy
L4‑5, L5‑S1 DS HBV, HCV L4‑S1 pedicle screws+L4‑5 laminectomy+L4‑5 and L5‑S1 PLIF Prolonged stay
L3‑4, L4‑5 DS HCV L3‑5 pedicle screws+laminectomy Ascites

L2‑3, L4‑5 DS HBV L2‑5 pedicle screws+laminectomy Acute glaucoma

Abbreviations: DS: Degenerative spondylolisthesis; ASD: Adjacent segmental degeneration; ALIF: Anterior lumbar interbody fusion; 
PLIF: Posterior lumbar interbody fusion; ARF: Acute renal failure; HBV: Hepatitis‑B viral infection; HCV: Hepatitis‑C viral infection; 
HIVD: Herniated intervertebral disc; *: The fourth case had expired
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and one wound infection of 14 instrumented cases.[23] Booth 
et al., reported instrumented fusion with decompression for 
degenerative spondylolisthesis, resulting in a high satisfac‑
tion rate and a low rate (2%) of major complications.[24] 
The reported complication rates in past literature provide 
a comparison between the general population and cirrhotic 
patients in this study. In our study, patients with cirrhosis 
demonstrated high perioperative complications rates up to 
41.4% (12/29). Two cases in our series developed acute 
glaucoma after spinal surgery. Acute glaucoma or even 
visual loss has been reported as a complication after spinal 
surgery in the literature,[25,26] which might be related to 
prolonged prone positioning resulting from cirrhosis‑related 
bleeding tendency. The two patients had unsatisfactory re‑
covery due to prolonged post‑op recovery time (prolonged 
stay over 14 days). In addition, one patient had postopera‑
tive refractory leg pain with conservative treatment failure 
requiring revision surgery. Pedicle screw loosening was 
noticed during the 2nd operation, so we recorded the patient’s 
outcome as complicated with implant loosening.

Advancements in medical care and improvement in 
instrumentations may lead to higher demands by patients 

for elective spinal surgery and expectations of better results. 
However, patients may have major medical underlying ill‑
nesses that lead to increased surgical risks. In Taiwan, there 
is a high prevalence of chronic viral hepatitis that results 
in liver cirrhosis and hepatoma.[27] Thus, patients with liver 
cirrhosis who undergo instrumented lumbar spinal surgery 
represent a common and big challenge for spinal surgeons.[28] 
In our study, patients with Child A class status had a satis‑
factory results and low complication rates, especially when 
compared with Child B class patients. A previous study by 
Shih et al., that investigated total knee replacements in cir‑
rhotic patients, and reported similar results.[15] Surgeons may 
consider performing elective instrumented spinal surgery 
for this class of patients. They may choose to either pro‑
vide pre‑operative hepatic status correction, or consult the 
patient cautiously on the risk of complications for Child B 
class patients. Perioperative complications often result in 
unsatisfactory clinical outcomes and poor postoperative 
recovery. The surgeon should educate these patients on the 
possibility of development of early complications during 
the preoperative planning period.

In the present series, ascites status and albumin level 
were considered as risk factors between the group with 
complications and the group with no complications. These 
results support that preoperative treatment and correction 
could benefit those with ascites and low albumin. Methods 
used in our institution include the use of diuretics and ab‑
dominal tapping to control the ascites. Albumin supplement 
could also be given to correct hypoalbuminemia. Besides, 
platelet and plasma transfusions should be performed more 
aggressively to decrease the intraoperative blood loss. From 
our experience, the rate of perioperative complications and 
mortality decreased, and patients were more satisfied with 
the clinical outcome. In addition to correction of abnormal 
biochemical data, the bleeding tendency, prolonged opera‑
tive time, and high perioperative complication rates should 
be well explained to cirrhotic patients. Some of the patients 
were not fully satisfied, but could accept the results due to 
pre‑operative understanding of possible complications re‑
sulting from their underlying disease. The only patient who 
expired had cirrhosis due to HBV infection. He had under‑
gone implantation of pedicular screws from L4 to S1 and a 
laminectomy at the L4 to L5 level under the degenerative ste‑
nosis at L4‑L5. Postoperative ICU care was required because 
of acute renal failure and acute onset of encephalopathy. He 
developed pneumonia and a high fever, and then expired after 
developing multi‑organ failure. Unlike operations for trauma, 
tumor, or infection, more satisfactory clinical outcomes are 
expected for elective surgery. A full preoperative survey and 
managements to improve the condition of cirrhotic patients 
may be needed, especially in controlling ascites with medica‑
tions and albumin supplementation.

Table 3: Patient demographic data (complicated vs. uncomplicated 
group) as seen in the study

Complicated 
group 
(n=12)

Uncomplicated 
group 
(n=17)

p value

Age (years) 63.17±7.52 60.12±10.49 0.394
Sex (F/M) 9/3 6/11 0.060
Child score (points) 6.50±1.09 5.24±0.56 0.001*
Hemoglobin (g/dL) 10.86±2.20 12.52±2.80 0.073
WBC (1000 cells/mm3) 5.28±1.75 6.64±1.94 0.053
Platelet (1000 cells/mm3) 112.37±54.22 133.00±81.27 0.471
PT (seconds) 12.31±4.62 12.59±2.23 0.845
INR 1.26±0.36 1.14±0.19 0.616
BUN (mg/dL) 16.08±5.68 21.47±13.22 0.419
Creatinine (mg/dL) 1.14±0.89 1.72±1.96 0.073
T‑Bilirubin (mg/dL) 1.23±0.84 1.06±0.55 0.744
Albumin (mg/dL) 3.37±0.45 4.04±0.56 0.002*
Ascites (Y/N) 3/9 0/17 0.060
Encephalopathy (Y/N) 1/11 0/17 0.414
Operation time (minutes) 223.33±130.27 210.76±58.30 0.556
Blood loss (mL) 1287.50±708.75 826.47±525.04 0.088
Etiology of liver cirrhosis

Alcohol 2 3
HBV 5 7 0.793
HCV 3 6
HBV+HCV 2 1

Hospital stay (days) 20.58±17.69 7.94±1.75 <0.001*

Abbreviations: F: Female; M: Male; WBC: White blood cell count; 
PT: Prothrombin time; INR: International normalized ratio; BUN: 
Blood urea nitrogen; T‑bilirubin: Total bilirubin; Y: Yes; N: No; HBV: 
Hepatitis‑B viral infection; HCV: Hepatitis‑C viral infection;  
*: Significant difference
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There were some limitations in this study. One is the 
relatively small case numbers, due to our focus on elective 
instrumented lumber surgery and exclusion of patients with 
infection and metastasis. There may also be bias due to dif‑
fering diagnosis and differing surgical methods. Another 
issue is the lack of a matched‑case control group. However, 
many review studies have demonstrated more satisfactory 
results from treating patients without liver cirrhosis as 
mentioned above in the discussion. No patients with Child 
class C were included in this study, as these patients may 
have a predictably higher rate of mortality and are at ex‑
tremely high risk for anesthesia. With our results, it can be 
expected that the morbidity and mortality of Child class C 
patients will be much higher, rendering this population 
of patients unsuitable for elective surgery. Finally, more 
follow‑up data is required to determine long‑term results 
and complications.

In conclusion, this study showed that patients with 
liver cirrhosis who have undergone instrumented lumbar 
surgery may have a high risk of perioperative complications, 
especially in those with a Child score of 6 or higher. Low 
albumin and presence of ascites were considered as risk 
factors with complications. These perioperative complica‑
tions might attribute to unsatisfactory clinical outcomes. 
Whenever elective instrumented lumber surgery needs to 
be performed for patients with liver cirrhosis, the risk fac‑
tors should be evaluated before an operation, and urgent 
surgical interventions should be avoided for patients in poor 
clinical condition.
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