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Abstract
AIM: To evaluate quality of life (QoL) after curative 
liver resection and identify variables associated with 
decreased QoL.

METHODS: From October 2001 to July 2004, 323 
patients underwent liver resection. At 3-36 mo after 
discharge, 188 patients were disease free. QoL was 
assessed using the Short Form (SF)-12 Health Survey 
with mental and physical component scales (SF-12 
MCS and PCS), supplemented with generic questions 
concerning pain and liver-specific items.

RESULTS: Sixty-eight percent (128/188) returned the 
questionnaire, which was completed in 75% (96/128) 
of cases. Median SF-12 PCS and MCS were 46.7 (inter-
quartile range: 34.2-53.9) and 54.1 (42.8-58.2). Fifty 
percent were pain free with a median symptom score of 
1.75 (1.38-2.13). PCS was higher after major hepatec-

tomy [57% (55/96)] compared to minor resection (P  = 
0.0049), which represented an improved QoL. QoL was 
not affected by sex but by age compared to the general 
German population. MCS was higher after liver surgery 
for metastatic disease [55.9 (47.5-58.8)] compared to 
primary carcinoma [49.6 (36.5-55.1)] and benign dis-
ease [49.2 (37.7-56.3)] (P  = 0.0317). There was no 
correlation between length of postoperative period and 
QoL. Pain, deficiencies in everyday life and a high symp-
tom score significantly decreased MCS and PCS.

CONCLUSION: Most patients were only marginally af-
fected even after major liver resection; however, minor 
complications were associated with decreased SF-12 
MCS and PCS and need careful attention.
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INTRODUCTION
Over the past few decades, the multimodal concept of  
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quality of  life (QoL) has been appreciated in many areas 
of  medical practice[1]. Social, physical and mental factors 
contribute to QoL[2,3]. QoL assessment has proven to be 
a valuable parameter for patients and surgeons and may 
be helpful in determining the optimal treatment. As an 
outcome parameter, QoL is considered as important as 
disease-free and overall survival[4]. For many different 
procedures in surgery, the effect on QoL has been as-
sessed, including liver resection for primary and second-
ary cancer, organ transplantation and gastrectomy[5-13].

In various benign and malignant liver diseases, resec-
tion is a common procedure with curative intention. While 
major and minor hepatectomy are both safe procedures, 
little is known about postoperative QoL in these pa-
tients[14-16]. Erim et al[17,18] have investigated QoL of  live do-
nors who have undergone liver resection for living related 
liver transplantation. Anxiety and depression increased in 
live donors, and improved 3 mo after surgery. Further-
more, Kaneko et al[19] have published a study on laparo-
scopic vs open liver resection in patients with hepatocel-
lular carcinoma. QoL improved earlier after laparoscopic 
surgery. Their finding is similar to other studies that have 
compared various laparoscopic with open surgical proce-
dures[19,20]. Recently, it has been published that QoL returns 
to baseline after liver resection for malignancies in most 
cases[21,22]. Martin et al[21] have shown in a prospective study 
of  36 patients that QoL returns to baseline at about 3 mo 
after liver resection for cancer.

Thus, the present study was designed to assess posto-
perative QoL of  patients who underwent curative liver 
resection. Curative resection was defined as the absence 
of  recurrent disease at the time of  assessment. QoL was 
compared with that of  the general German population, 
with a special focus on demographics (e.g. age and sex) 
and medical history (e.g. indication, type of  resection, 
complications and impairment).

Although several studies on QoL after liver resection 
have been performed, to the best of  our knowledge, this 
is the largest study on QoL of  patients who have un-
dergone curative liver resection[19,21,23,24]. In our opinion, 
this study’s value is the exclusion of  any bias caused by 
the palliative situation of  the study population. It seems 
plausible that patients in a palliative situation might be 
impaired in their physical and especially mental QoL 
scores. Therefore, we decided to exclude any patients 
with signs of  recurrence or active disease.

MATERIALS AND METHODS
Study population 
Patients who underwent curative partial hepatectomy 
from October 2001 to July 2004 were recruited for this 
single-center, observational study on QoL after liver 
resection. While all patients underwent liver resection 
with curative intention, curative treatment in the context 
of  this study was defined as the absence of  recurrent 
disease at the time of  assessment. The study protocol 
was approved by the ethical committee and all patients 
provided informed consent.

A total of  323 patients underwent partial hepatectomy 
in our hospital from October 2001 to July 2004. One 
hundred and eighty-eight patients were disease-free at the 
time of  assessment and were eligible to participate in the 
study, and questionnaires were mailed to these patients. A 
return rate of  68% (128 patients) for the questionnaires, 
of  which in 75% were filled out completely, further de-
creased the final study population to 96 patients. Thus, the 
final population consisted of  almost 50% of  the eligible 
study population.

Measures
QoL was assessed by the Short-Form (SF)-12 Health 
Survey, which is the abbreviated version of  the widely 
used generic profile SF-36[25,26]. Both questionnaires have 
been validated for numerous populations and quantify 
the overall physical and mental aspects of  QoL[27-34]. The 
SF-12 provides a subset of  12 items from which two 
summary measures of  physical and mental health status 
(SF-12 PCS and SF-12 MCS) can be derived from sub-
scales for physical function, physical role, pain, general 
health, vitality, social function, emotional role, and men-
tal health with high validity, reliability and sensitivity[35].

The demographic and postoperative data, and results 
of  the SF-12 Health Survey, a well-established QoL ques-
tionnaire, were analyzed, together with a pain assessment 
on a 0-10 scale and relevant liver-specific items.

Additional illness-specific items were used to assess 
liver-specific issues, for example, fever, dyspepsia, heart-
burn, lack of  appetite, nausea, vomiting, night sweat and 
exhaustion. Patients indicated on a scale of  1-5 (1, never; 2, 
rarely; 3, sometimes; 4, often; 5, very often) the frequency 
of  the individual symptom postoperatively. The calculated 
mean was used as a symptom score that ranged from 1 to 
5. Impairment in everyday activities was measured on a 
scale of  1-5 (1, none; 2, light; 3, moderate; 4, heavy; and 5, 
strongest) and patient autonomy was measured as a vari-
able indicating “independent” and “help needed”. Pain 
was assessed using a 0-10 scale.

Surgery
As described by Belghiti et al[36], major hepatectomy was 
defined as resection of  three or more segments and mi-
nor hepatic resection as resection of  two or fewer seg-
ments. Thus, our patients were divided into a major and 
minor hepatectomy group.

Complications
Postoperative complications were stratified into surgical 
(e.g. bile leak or biloma, pneumothorax, wound infec-
tion, liver abscess, bleeding, and surgical dehiscence) and 
medical (e.g. pleural effusion, renal failure, hepatic fail-
ure, pneumonia, cardiac insufficiency, and cholangitis), 
and were assessed from patient records. Complications 
were defined as described elsewhere[16].

Study procedures
QoL was assessed at least 3 mo after discharge from hos-
pital (range: 3-36 mo). Medical data were collected from 
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follow-up examinations as proof  of  patient eligibility (e.g. 
no signs of  recurrence). In patients with malignant dis-
eases, staging was performed according to the guidelines 
of  the Association of  the Scientific Medical Societies in 
Germany. Only patients without signs of  recurrence were 
eligible for the study. Subsequently, questionnaires were 
sent to the patients by mail. Furthermore, patients were 
contacted by telephone to increase the return rate of  
questionnaires. Clinical data such as indication for liver re-
section, type of  liver resection, medical and surgical post-
operative complications were collected and documented 
in a database in a prospective manner.

Statistical analysis
SAS software (version 9.1; SAS Institute, Cary, NC, USA) 
was used for statistical analysis. The quantitative parameters 
SF-12 PCS, SF-12 MCS, pain, symptom score, and age are 
presented as median with interquartile range. Mann-Whit-
ney U test and Kruskal-Wallis one-way analysis of  vari-
ance were chosen to compare the quantitative parameters 
between subgroups of  patients. Patients were stratified for 
age, sex, type of  resection and indication for surgery. The 
relationships between the quantitative parameters were 
analysed using Spearman’s rank correlation coefficient r and 
its corresponding P value. Two-sided P values were always 
calculated; P < 0.05 was considered statistically significant, 
and P < 0.001 was considered highly significant.

RESULTS
Study population
One hundred and eighty-eight patients underwent partial 
hepatectomy for benign and malignant hepatic lesions 
and were recurrence-free at the time of  assessment. 
While 128 patients (68%) returned their questionnaire, 
it was fully completed in only 96 cases (52% of  recur-
rence-free patients), of  which 50% were male. Thus the 
final study population comprised 96 patients (Table 1). 
No significant difference could be found in demograph-
ics, indications and type of  resection between patients 
with fully and partial filled questionnaires.

Indication for liver resection 
The diagnoses are listed in Table 1; almost 21% of  pa-
tients resected had benign lesions and > 79% had mali-
gnant liver tumors. Of  the latter, > 72% were metastatic. 
More than 69% of  metastases had spread from a colo-
rectal tumor.

Surgical procedures
The procedures performed are listed in Table 1. There 
were 55 (57%) major and 41 minor hepatic resections. 
Patients underwent hemi-hepatectomy or extended hemi-
hepatectomy in 45% and > 6% of  the cases, respectively. 
Furthermore, six patients (6%) underwent resection of  
≥ 3 segments other than (extended) hemi-hepatectomy. 
Minor resection was performed in 43% of  patients. These 
patients underwent resection of  one segment (24%), or 

segmental resection that consisted of  en bloc resection of  
two segments or resection of  two discontinuous segments 
(20%).

Morbidity
At least one of  both medical and surgical postopera-
tive complications occurred in about 30 (31%) patients 
(Table 2). Pleural effusion was the most frequent medical 
complication and occurred in about 9% of  all cases. The 
most frequent surgical complication was bile leakage 
or biloma, which occurred in 6% of  all cases (Table 2). 
Type of  surgery (i.e. major or minor hepatectomy) was 
not significantly associated with frequency of  surgical 
and medical complications.

QoL and symptom scores
Table 3 shows the SF-12 PCS and SF-12 MCS median 
scores stratified for demographic items, type of  resection, 
indication and overall morbidity. 

The age-dependent distribution of  physical and men-
tal SF-12 scores is shown in Figure 1 for patients vs the 
population norm. Patients younger than 40-51 years who 
underwent liver resection showed significantly lower 
SF-12 PCS (Figure 1A) and SF-12 MCS (Figure 1B) 
scores compared to their age-matched normal group (P 
< 0.05).

The mental QoL score was significantly higher (P 
< 0.05) in patients who underwent liver resection for 
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Table 1  Demographics, indications and type of resection

n  = 96 100%

Median age (yr) 63.4 IQR: 54.5-70.5
Male/female 48/48 50/50
Primary malignant 21 21.9

Hepatocellular carcinoma 12 12.5
Cholangiocellular carcinoma 8 8.3
Gallbladder carcinoma 1 1.0

Metastatic 55 57.3
Colorectal 38 39.6
Other 17 17.7

Benign 20 20.8
Adenoma 4 4.2
Focal nodular hyperplasia 6 6.3
Cysts 1 1.0
Echinococcus 3 3.1
Haemangioma 2 2.1
Other 4 4.2

Major hepatectomy 55 57.3
Right hemi-hepatectomy 35 36.5
Extended right hemi-hepatectomy 3 3.1
Left hemi-hepatectomy 8 8.3
Extended left hemi-hepatectomy 3 3.1
Segmentectomy (n > 2) 6 6.3

Minor hepatectomy 41 42.7
Segmentectomy (n = 1) 23 24.0
Segmentectomy (n = 2) 18 18.8

Concomitant extrahepatic resection 10 10.4

Patients were stratified for demographic data, indications and type 
of resection. Patients suffering from benign, primary malignant and 
metastatic liver diseases were included. IQR: Interquartile range.
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metastases, with almost 56 (48-59) compared to patients 
with primary liver malignancies or benign liver disease 
with scores of  about 49 (38-56) and 50 (37-55), respec-
tively. Physical QoL varied according to the type of  liver 
resection. While patients who underwent major resection 
reached a physical score of  52 (39-54), values after mi-
nor resection were about 41 (32-51) (P < 0.005). Sex, age 
and postoperative morbidity did not have a significant 
impact on mental or physical QoL.

Postoperative symptoms rarely occurred (Figure 2). 
The median value of  symptom scores was 1.75 (1.38-2.13).

Subjective impairment after surgery correlated with 
lower summary score (P < 0.001) (Table 4). Patients who 
were not able to manage their living alone without the 
help of  others had lower scores for both SF-12 PCS (P < 
0.05) and SF-12 MCS (P < 0.001) (Table 4). The occur-
rence of  medical problems considered to be minor was 
associated with decreased QoL scores (Table 4). Patients 
with postoperative wound infections showed significantly 

lower values for both SF-12 PCS (P < 0.05) and SF-12 
MCS (P < 0.05) compared to patients without this com-
plication and population norm.

High symptoms scores, pain and deficiencies had 
significant negative correlations to physical and mental 
SF-12 scores. Furthermore, high symptom scores cor-
related with high levels of  pain and deficiencies in day-to-
day life experienced by patients. Pain and scores of  SF-12 
PCS had a significant negative correlation (r = -0.65, P < 
0.0001), while high degrees of  deficiencies in the patients’ 
daily routine correlated with low QoL values (r = -0.59 
and -0.51 for PCS and MCS, respectively, P < 0.0001). 
Furthermore, high symptom scores were associated with 
pain and the feeling of  being handicapped in life.

DISCUSSION
In mail surveys, non-responder bias has to be kept in 
mind. Our study provided valid data for 68% of  our 
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Table 2  Morbidity and postoperative complications

Complication Total Major hepatectomy Minor hepatectomy

n  = 96 100% n = 55 100% n = 41 100%

Total morbidity 30 31.2 20 36.4 10 24.4
Surgical complications 19 19.8 14 25.5 5 12.2

Bile leak/biloma 6 6.3 5 9.1 1 2.4
Pneumothorax 3 3.1 2 3.6 1 2.4
Wound infection 2 2.1 2 3.6 - -
Abscess (liver) 1 1.0 1 1.8 - -
Bleeding 1 1.0 1 1.8 - -
Surgical dehiscence 1 1.0 1 1.8 - -
Other 5 5.2 2 3.6 3 7.3

Medical complications 19 19.8 11 20.0 8 19.5
Pleural effusion 9 9.4 7 12.7 2 4.9
Renal failure 3 3.1 2 3.6 1 2.4
Hepatic failure 2 2.1 2 3.6 - -
Pneumonia 2 2.1 - - 2 4.9
Cardiac insufficiency 1 1.0 - - 1 2.4
Cholangitis 1 1.0 1 1.8 - -
Other 3 3.1 3 5.5 - -

Revision laparotomy 3 3.1 2 3.6 1 2.4

Figure 1  SF-12 scores vs general population. A: Physical SF-12 score. Although younger patients experienced lower physical scores than did the general 
population, the difference between the groups decreased; B: Mental SF-12 score. Older patients experienced the same levels of mental QoL as younger patients. The 
younger the patients were, the more significant was the impact of surgery on their scores.

65

60

55

50

45

40

35

30

25

Ph
ys

ic
al

 S
F-

12
 s

co
re

A

< 40   41-50    51-60      61-70       > 70

    Age (yr)

Normal population

Study group

65

60

55

50

45

40

35

30

25

M
en

ta
l S

F-
12

 s
co

re

B

< 40   41-50    51-60      61-70       > 70

    Age (yr)

Normal population

Study group

Bruns H et al . Quality of life post-liver resection



patients, and data for the missing 32% could only be 
generated by extrapolation. Different approaches exist 
for the extrapolation of  data from mail surveys, which 
have been discussed previously[37-39]. Due to the rela-
tively high response rate - compared to a mean response 
rate to mail surveys published in medical journals of  
30%-60% - and since there was no systematic difference 
as far as demographic and medical characteristics were 
concerned, we assumed that our data were valid in the 
context in which they were investigated[38].

Postoperative QoL has been assessed for many medi-

cal and surgical treatments[40-43]. Most of  these studies 
aimed not only at providing descriptive data, but also to 
help physicians and surgeons to choose optimal treat-
ment[44]. Our results describe QoL after liver resection 
for patients who received curative treatment. In contrast 
to Martin et al[21], we included patients with all common 
types of  indication for liver resection. Furthermore, we 
ensured that only patients who were disease free at least 
3 mo after liver resection were included.

The present study found that patients younger than 
50 years of  age had lower QoL compared to their age-
matched normal population group and to older patients. 
The impact of  surgery on younger patients’ QoL might 
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Table 3  Median SF-12 scores

n Physical score Mental score

Median IQR Median IQR

Total 96 46.7 34.2-53.9 54.1 42.8-58.2
Sex

Male 48 50.9 33.2-54.0 55.0 44.8-58.9
Female 48 44.6 36.3-53.4 52.9 40.9-57.8

Age (yr)
< 41 10 38.5 33.4-50.4 41.8 32.0-54.1
41-50   7 38.6 35.4-46.9 54.4 37.1-62.4
51-60 16 47.4 33.3-54.9 54.6 43.6-59.8
61-70 38 49.8 36.0-54.2 55.3 43.1-58.8
> 70 25 50.8 37.4-53.8 53.4 45.0-57.9

Indicationa

Benign 20 43.5 33.4-54.9 49.2 37.7-56.3
Prim. malignant 22 41.6 32.9-53.1 49.6 36.5-55.1
Metastatic 54 50.6 39.0-54.2 55.9 47.5-58.8

Type of resectionb

Major 55 52.0 39.0-54.4 54.8 43.7-58.5
Minor 41 41.3 31.6-51.0 52.6 38.6-57.9

Morbidity
Yes 30 44.2 29.7-53.8 53.1 43.1-57.8
No 66 50.2 37.4-54.1 54.1 42.4-58.8

Mental and physical SF-12 scores were stratified for sex, age, indication, type of resection and morbidity. Higher SF-12 
scores represent better QOL. P values physical/mental scores: aP = 0.2966/0.0317 (metastatic vs primary malignant); bP = 
0.0049/0.4176 (major vs minor resection).

Table 4  Impaired autonomy and wound healing after resection, 
and median physical and mental scores

n  = 96 Physical score Mental score

Impairment
None 35 53.8 57.9
Slight 30 43.3 54.4
Moderate 20 43.3 45.4
Heavy   9 33.7 36.9
Strongest   2 21.8 41.6

Autonomy
Independent 90 48.4 54.6
Help neededa   6 28.3 41.6

Wound healing deficiency
Yes 10 33.0 43.0
No 85 46.9 54.8
Not statedb   1 25.8 55.1

Questions on impairments in everyday activities, autonomy and wound 
healing were included in the survey. aP < 0.0008 for physical SF-12 scores, 
P < 0.0354 for mental SF-12 scores; bP = 0.0474 for physical SF-12 scores, P 
= 0.0062 for mental SF-12 scores.

Figure 2  Distribution of liver-specific symptom score. Patients were asked 
about fever, dyspepsia, heartburn, lack of appetite, nausea, vomiting, night sweat 
and exhaustion. Patients were stratified for mean levels of symptom scores 
ranging from 1 to 5. The mean value of 1.82 ± 0.51 indicated that postoperative 
symptoms rarely occurred.
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be stronger for several reasons. Besides medical reasons 
(i.e. comorbidity and different indications), it has to be 
taken into account that, in general populations, QoL 
(especially physical) is usually found to decline with age, 
and patients might have different expectations in dif-
ferent age groups. Patients older than 70 years of  age 
reported a higher physical QoL than their age-matched 
controls.

Patients with liver metastases reported a higher phys-
ical as well as mental QoL than those who underwent 
resection for primary malignant or benign liver lesions 
(Table 3). We assumed that most patients who under-
went surgery for metastatic disease already knew from 
the primary surgical intervention that physical wellbeing 
would return some time after surgery. Furthermore, we 
assumed that the fulfilled hope to be cured from the 
metastases of  an already resected primary tumor might 
have a great impact on QoL[45].

Surprisingly, patients who underwent major liver resec-
tion reported a higher physical QoL compared to those 
who underwent minor resection (Table 3). Patients might 
compare their QoL to their recovery period, which may 
be prolonged and more complicated after extensive sur-
gery, thus leading to a subjectively improved QoL.

Neither surgical nor medical complications were more 
frequent after major compared to minor hepatectomy 
(Table 2). Furthermore, postoperative complications that 
are considered to be minor medical problems, such as im-
paired wound healing, were found to interfere with QoL 
(Table 4). In all patients, the symptom score, pain and defi-
ciencies in daily routine correlated significantly with QoL.

Data presented here show that 3-36 mo after dis-
charge from hospital, mental and physical scores tended 
to be close to those of  the general population, as long 
as QoL-decreasing factors (e.g. pain, or impaired wound 
healing) were absent. Furthermore, we were also able to 
identify important determinants of  QoL.

QoL is always subject to individual judgement and 
compared by the patients to their own experience. Thus, 
elderly patients, who generally experience decreased physi-
cal QoL in comparison to younger patients, might find the 
effect of  surgery less invasive. While this is clearly specu-
lative, this might be an explanation for the higher physical 
QoL scores after surgery in elderly patients.

Moreover, individual judgement of  QoL offers an 
explanation for the counter-intuitive finding of  higher 
QoL scores after major hepatectomy in comparison to 
minor resection. Patients undergoing major resection 
most likely experience a higher impact of  the more inva-
sive surgery. Thus, after recovery, they might experience 
a higher change in their physical scores.

In contemporary surgery, QoL is considered as im-
portant as disease-free survival and morbidity. Thus, we 
investigated important factors that potentially determine 
QoL in patients undergoing curative hepatic resection. 
This study clearly demonstrates that even after a short 
time following liver resection, the vast majority of  pa-
tients score equal or even higher in SF-12 compared to 
that of  the population norm.

However, there is a small number of  patients whose 
QoL might be affected by pain, impaired wound healing 
and subjectively perceived deficiencies in their daily rou-
tine following liver resection. This implies that appropri-
ate pain and wound management is needed and coping 
with deficiencies in daily routine needs to be addressed 
postoperatively.

Furthermore, clinicians should be aware that QoL 
might be appraised differently depending upon age and 
underlying disease, in order to discuss the expectations 
of  the surgical procedure.
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COMMENTS
Background
Quality of life (QoL) has been appreciated in many areas of medical practice 
and has proven to be helpful in determining the optimal treatment. As an out-
come parameter, QoL is considered as important as disease-free and overall 
survival. Although major and minor hepatectomy are both safe procedures, 
little is known about their postoperative QoL. Thus, this study was designed to 
assess the postoperative QoL of patients who underwent curative liver resec-
tion and to compare their QoL to that of the general German population, with a 
special focus on demographics and medical history.
Research frontiers
Although several studies on QoL after liver resection have been performed, to 
the best knowledge of the authors of this article, this is the largest study on QoL 
of patients who underwent curative liver resection. In the authors’ opinion, this 
study’s value is the exclusion of any bias caused by the palliative situation of the 
study population. It seems plausible that patients in a palliative situation might be 
impaired in their physical and especially mental QoL scores. Therefore, the au-
thors decided to exclude any patients with signs of recurrence or active disease.
Innovations and breakthroughs
In contrast to other studies, the authors eliminated the palliative bias and thus 
were able to evaluate the effect of surgery itself on QoL. While interpretation 
of our findings needs to be done with due care and, as in other studies on this 
subject, is speculative, they were able to identify contributors to QoL, and more 
importantly, did not identify a negative effect of curative hepatectomy on QoL.
Applications 
The authors think that their findings are helpful in defining the optimal treatment 
for patients who require liver resection. Thus, their data justify the indication for 
surgery and can help surgeons to recommend major and minor hepatectomy to 
patients who need this type of surgery.
Terminology
QoL is a multimodal concept and can be measured with standardized question-
naires such as the Short-Form Health Survey (SF). Both versions (SF-12 and 
SF-36) have been validated and provide information on both physical and men-
tal QoL.
Peer review
This is a large study of QoL in 323 patients undergoing liver resection for vari-
ous indications. QoL was assessed using standard verification protocols.
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