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Summary
Purpose: Elderly patients constitute a special group of surgical candidates due to the frequent coexistence of major
comorbidities. We report our experience in performing liver
resections in patients aged 75 years or older.
Methods: During a period of 62 months, 154 patients underwent liver resections, out of which 20 were 75 years old or
older. Our prospectively maintained database was reviewed
regarding patient and tumor characteristics, intraoperative
and postoperative data.
Results: Out of the 20 patients aged 75 years or older, 15
were men and 5 women, with a mean age of 79.3 years.
Sixteen patients (80%) had at least one major comorbidity. Indications for surgery was hepatocellular carcinoma
(n=5), intrahepatic cholangiocarcinoma (n=7), liver metastases (n=5), liver abscess (n=2) and liver cyst with hemorrhage (n=1). Liver resections included 3 left hepatectomies, 1
left lateral hepatectomy combined with segmentectomy and

wedge resection, 2 right hepatectomies, 1 central hepatectomy, 4 bisegmentectomies, 3 segmentectomies, 4 wedge resections and 2 unroofings of giant liver cysts. In 10 out of the
20 operations, patients underwent further procedures apart
from the liver resection. Six patients were postoperatively
admitted to intensive care unit for 1 or 2 days. Postoperative bile leak was documented in 2 patients and postoperative hemorrhage in 1 patient, for which no reoperation was
needed. No postoperative death was recorded during the
hospitalization of the patients. The mean length of hospital
stay was 12.9 days.
Conclusions: Liver resections, even major ones, can be tolerated by elderly patients with good postoperative outcomes
under the presupposition of careful patient selection.
Key words: elderly, geriatric, hepatectomy, liver resection,
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Introduction
Liver resection is the optimal therapeutic option for a variety of benign and malignant liver
pathologies. Nevertheless, several complications
have been related to hepatobiliary surgery, especially when it concerns major hepatectomies. The
presence of major comorbidities has been associated with an increase in postoperative morbidity and mortality in this kind of procedures [1].
Elderly patients constitute a particular group of
surgical candidates, as far as major operations are
concerned. The decreased reserves of their cardiac, renal, pulmonary and hepatic function, along

with the more frequent presence of comorbidities,
when compared with younger patients, increase
their susceptibility to postoperative complications. Therefore, surgeons were very skeptical
and reluctant to subject elderly patients to hepatectomy in the past. However, several attempts to
perform liver resections, and even major hepatectomies, in elderly patients have been reported in
the literature, with acceptable rates of morbidity
and mortality in carefully selected cases [2]. Herein, we report our experience in performing liver
resections in patients aged 75 years old or older.
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Methods
During a period of 62 months, between October
2011 and December 2016, 154 patients underwent liver
resections by one senior hepatobiliary surgeon in our
department for a variety of liver pathologies. Twenty
out of the 154 patients were 75 years or older. Our prospectively maintained database was reviewed regarding patient and tumor characteristics, intraoperative
and postoperative data. Patient characteristics included
age, gender, body mass index (BMI), comorbidities, the
American Society of Anesthesiologists (ASA) score [3],
the Charlson comorbidity index [4] and whether there
was any preoperative treatment or not. Tumor characteristics included diagnosis, whether the hepatic lesions were primary or metastatic and solid or cystic,
the number and size of lesions, tumor location, the results of the imaging studies and the classification of
tumor grade and stage following the 7th edition of the
TNM Classification of Malignant Tumors according to
the Union Internationale Contre le Cancer (UICC). Intraoperative data referred to the exact type of hepatic resection, any additional surgical procedures, duration of
vascular occlusion (Pringle maneuver or total vascular
occlusion), blood transfusion and total operating time.
Postoperative data referred to whether there was direct
postoperative extubation or not, whether patients were
admitted to the intensive care unit (ICU) and for how
long, the postoperative morbidity and 30-day mortality,
the Dindo – Clavien classification of surgical complications [5] and the length of hospital stay. This study conformed to the ethical standards of the Ethics Committee
of our institution and with the Declaration of Helsinki
of 1975, as revised in 2000.

Results
Patient characteristics
Out of the 20 patients aged 75 years or older,
15 were men and 5 women. The mean age was
79.3±3.7 years and the median 78 years (min-max:
75-89 years). The mean BMI of our study population was 28.4±2.1 and the median was 28 (minmax: 25.6-31.8). As far as comorbidities are concerned, 16 patients (80%) had at least one major
comorbidity. In particular, 3 patients had chronic
hepatitis B infection, 12 suffered from arterial
hypertension, 5 from diabetes mellitus type 2, 3
from atrial fibrillation and 3 from coronary disease, 2 had valvular heart disease, 1 had chronic
obstructive pulmonary disease, 1 suffered from
chronic lymphocytic leukemia and 2 were obese.
Two patients also had synchronous colon cancer
and 1 had previously resected rectal cancer, while
1 had synchronous gastric cancer and 1 had synchronous unresectable pancreatic cancer. Four
patients had no major comorbidity. Twelve patients were classified to ASA score II and 8 to ASA
score III. The mean Charlson comorbidity index
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was 5.8±2.4 and the median was 6 (min-max: 0-8).
Concerning pretreatment, 3 patients had been
subjected to preoperative chemoembolization for
hepatocellular carcinoma. Patient characteristics
are listed in Table 1. Our study conformed to the
Declaration of Helsinki and was in accordance
with the ethical standards of our institution.
Table 1. Patient characteristics
Characteristics
Gender, n
Male

15

Female

5

Age, years
Mean ± SD

79.3±3.7

Median (min-max)

78 (75-89)

Body mass index
Mean ± SD

28.4 ± 2.1

Median (min-max)

28 (25.6-31.8)

Comorbidities, n
Chronic hepatitis B

3

Arterial hypertension

12

Diabetes mellitus type 2

5

Atrial fibrillation

3

Coronary disease

3

Valvular heart disease

2

Chronic obstructive pulmonary disease

1

Chronic lymphocytic leukemia

1

Obesity

2

Colorectal cancer
Gastric cancer

3
1

Pancreatic cancer

1

No major comorbidity

4

ASA score, n
II

12

III

8

Charlson comorbidity index, n
Mean ± SD
Median (min-max)

5.8±2.4
6 (0-8)

ASA: American Society of Anesthesiologists, SD: standard
deviation

Tumor characteristics
There was a plethora of underlying liver pathologies in our study population. Five patients
had hepatocellular carcinoma, 7 intrahepatic cholangiocarcinoma, 5 liver metastases (2 from colon
cancer, 1 from rectal cancer, 1 from gastric cancer and 1 from pancreatic cancer), 2 liver abscess
and 1 had a liver cyst with hemorrhage. Sixteen
patients (80%) had a single liver lesion, whereas 4 patients (20%) had 2 or more liver lesions.
Seventeen patients (85%) had unilobar disease (7
confined to the left hemiliver and 10 confined to
the right hemiliver), whereas 3 patients (15%) had
bilobar disease. The mean maximum diameter of
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1182

Liver resections in elderly patients

hepatic lesions was 6.6±5 cm and the median was
5.8 cm (min-max:1.2-21). The 5 cases of hepatocellular carcinoma corresponded to 1 pT1 tumor, 1
pT2 tumor, 2 pT3a tumors and 1 pT3b tumor, concerning the pT stage, and 4 grade II tumors and 1
grade III tumor, concerning the histologic grade.
The 7 cases of intrahepatic cholangiocarcinoma
corresponded to 3 pT1 tumors, 1 pT2a tumor, 1
pT2b tumor and 2 pT3 tumors, regarding the pT
stage, and 1 grade I tumor, 4 grade II tumors and
2 grade III tumors, regarding the histologic grade.
Tumor characteristics are listed in Table 2.
Table 2. Tumor characteristics
Characteristics
Liver pathology, n
Hepatocellular carcinoma

5

Intrahepatic cholangiocarcinoma

7

Liver metastases

5

Liver abscess

2

Liver cyst

1

Number of lesions, n
Single lesion

16

Multiple lesions

4

Disease distribution, n
17

Bilobar disease

3

Maximum tumor diameter, cm
Median (min-max)

Table 3. Intraoperative data
Data
Types of liver resection, n

Unilobar disease

Mean ± SD

liver cysts (10cm and 21cm respectively). In 10
out of the 20 operations, patients underwent additional procedures apart from the liver resection.
In particular, patients were subjected to additional
cholecystectomy in 6 cases, right hemicolectomy
in 2 cases, distal gastrectomy in 1 case and gastroenteric anastomosis, enterobiliary anastomosis
and cholecystectomy (for unresectable pancreatic
cancer) in 1 case.
Pringle maneuver for vascular occlusion
was performed in 10 cases [mean duration±SD:
26.8±9.6, median (min-max): 25 min (15-45)],
whereas total vascular occlusion was needed in
1 case for 8 min. The mean total operating time
was 196.5±69.4 and the median was 180 min
(min-max: 90-300). Intraoperative blood transfusion was needed in 14 cases. The mean amount
of transfused blood units was 1.6±1.2 blood units
and the median amount of transfused blood units
was 2 blood units (min-max: 0-4). Intraoperative
data are summarized in Table 3.

6.6±5
5.8 (1.2-21)

Hepatocellular carcinomas, n

Left hepatectomy
Left lateral hepatectomy +
segmentectomy + wedge resection
Right hepatectomy
Central hepatectomy
Bisegmentectomy

pT1

1

pT2

1

Segmentectomy

pT3a

2

pT3b

1

Wedge resection

Grade II

4

Grade III

1

Intrahepatic cholangiocarcinomas, n
pT1

3

pT2

1

pT3a

1

pT3b

2

Grade I

1

Grade II
Grade III

4
2

Laparoscopic liver cyst unroofing
Additional procedures
(in 10 out of 20 operations), n
Cholecystectomy
Right hemicolectomy
Distal gastrectomy
Gastroenteric anastomosis +
enterobiliary anastomosis +
cholecystectomy
Duration of Pringle maneuver
(in 10 out of 20 operations)
Mean ± SD
Median (min-max)

Intraoperative data
Liver resections included 3 left hepatectomies,
1 left lateral hepatectomy combined with segmentectomy and wedge resection, 2 right hepatectomies, 1 central hepatectomy, 4 bisegmentectomies (1 combined with radiofrequency ablation), 3
segmentectomies (2 performed laparoscopically),
4 wedge resections (1 performed laparoscopically) and 2 cases of laparoscopic unroofing of giant
JBUON 2017; 22(5): 1182

3
1
2
1
4 (1 combined with
radiofrequency
ablation)
3 (2 performed
laparoscopically)
4 (1 performed
laparoscopically)
2

6
2
1
1

26.8±9.6
25 (15-45)

Total operating time, min
Mean ± SD
Median (min-max)

196.5±69.4
180 (90-300)

Intraoperative blood transfusion, n
Yes
No
Amount of intraoperatively
transfused blood units, n
Mean ± SD
Median (min-max)

14
6
1.6 blood units ± 1.2
2 blood units (0-4)
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Discussion

Postoperative data
Eighteen out of the 20 patients were directly
extubated after the operation. Six patients were
postoperatively admitted to ICU for 1 or 2 days
for close monitoring, 2 who were transferred to
ICU were intubated and 4 were extubated. Postoperative bile leak was documented in 2 patients,
which was treated with endoscopic retrograde
cholangiopancreatography (ERCP) and placement
of an extrahepatic bile duct stent in one patient
who had undergone right hepatectomy and cholecystectomy, and with ERCP and percutaneous
drainage of biloma in the other case, following a
caudate lobectomy (segment I). Postoperative hemorrhage was also documented in 1 patient after
open bisegmentectomy, which was manifested
with blood discharge from the drain and drop of
hemoglobin levels. It was successfully treated
conservatively with blood and plasma transfusions, administration of coagulation factors and
close monitoring of vital signs, not requiring any
additional intervention. No reoperation was needed in our study population and no postoperative
death was recorded during the hospitalization of
the patients. In regards to the Dindo-Clavien classification of surgical complications, 15 patients
had grade I complications, 3 grade II complications and 2 grade IIIa complications. The mean
length of hospital stay was 12.9±7.7 days and the
median was 10 (min-max:7-40). Postoperative data
are summarized in Table 4.
Table 4. Postoperative data
Data
Direct extubation, n
Yes

18

No

2

Admission to intensive care unit, n
Yes

6

No

14

Postoperative complications, n
Bile leak

2

Hemorrhage

1

Reoperation

0

Death

0

Dindo-Clavien classification of surgical
complications, n
Grade I

15

Grade II

3

Grade IIIa

2

Length of hospital stay, days
Mean ± SD

12.9±7.7

Median (min-max)

10 (7-40)

The specific group of elderly patients is characterized by the frequent coexistence of major
comorbidities, which render their health fragile,
and the decreased reserves in cardiac, renal, pulmonary and hepatic function, which are linked
with the advanced age. The higher susceptibility
of these patients to postoperative complications
when compared with younger patients made surgeons reluctant to subject them to major operations in the past [6]. This is the reason why liver
resections, and especially major hepatectomies,
have been adopted with delay in older patients
[2]. However, there is growing evidence that elderly patients can be subjected to major operations,
such as colectomies and pancreatectomies, with
acceptable rates of postoperative morbidity and
mortality if there is careful patient selection [7,8].
Several attempts to study the efficacy and
safety of hepatectomies in older patients have
been published. There is no unanimous cut-off
point for differentiating older from younger patients. However, most studies used 70 [9-19] or
75 years of age as a threshold [20-29]. All types
of liver resections, from wedge resections or segmentectomies up to hemihepatectomies, have
been performed in elderly patients. Even though
there is a number of studies concluding that the
rates of postoperative morbidity and/or mortality
are higher in older patients who have undergone
liver resection when compared with younger ones
[13,14,18,20-23,26,27], there is also a considerable amount of studies suggesting that if older
patients are considered fit to undergo a hepatectomy, there is no actual difference in postoperative
outcomes between them and younger patients [912,24,25,28,30,31].
Even though many studies included patients
with various underlying liver pathologies, there
are several studies focusing on distinct liver
pathologies, mostly on hepatocellular carcinoma
[15,16,24,26,31-37] and colorectal metastases to
the liver [14,25,27,28,38,39], and secondarily on
other types, such as intrahepatic cholangiocarcinoma [18]. There is no unanimity among the
various studies regarding postoperative outcomes
when comparing older with younger patients for
both hepatocellular carcinoma and colorectal metastases. Several studies on liver resections for
hepatocellular carcinoma report that there is no
actual difference between older and younger patients [32,35,37], but other studies suggest that the
advanced age predisposes to higher rates of postoperative complications [33,34]. The same goes
for liver resections for colorectal metastases, with
JBUON 2017; 22(5): 1183
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some studies supporting the disadvantage of advanced age [14,27], whereas others conclude that
age does not affect postoperative outcomes significantly [25,28,39]. The one study comparing older
and younger patients undergoing hepatectomy for
intrahepatic cholangiocarcinoma concluded that
postoperative mortality is similar between these
two groups, but elderly patients are more likely to
develop a major postoperative complication [18].
Apart from the advanced age, the existence
of comorbidities and the exact type of them have
also been evaluated as potential predictors of
worse postoperative outcomes. The presence of
comorbidities such as liver cirrhosis, chronic renal disease, chronic obstructive pulmonary disease, stroke, coronary disease, heart failure, atrial
fibrillation, arterial hypertension and diabetes
mellitus have been associated with higher postoperative rates of morbidity and/or mortality
when compared with the presence of only minor
comorbidities or the absence of any other disease
[12,16,21,22]. Indicative of the contribution of
major comorbidities to worse postoperative outcomes is the association between an ASA score of
3 or higher and increased rates of postoperative

complications [13,21,22]. However, careful selection and individualized preparation for surgery of
patients with high ASA score can reduce or prevent postoperative complications [40].
Our study population is a small group of elderly patients with a plethora of liver pathologies
who were subjected in many types of liver resections, from wedge resection up to hemihepatectomy, which were combined in some cases with
additional procedures. Even though most patients
had at least one major comorbidity, the postoperative outcomes were remarkable. In particular, no
postoperative death was recorded and the only major complications that were recorded, two cases of
bile leak and one case of hemorrhage, were treated
without reoperation and were well tolerated by
the patients. These findings lead to the conclusion
that liver resections, even major ones, can be tolerated by elderly patients with good postoperative
outcomes provided careful patient selection will
be carried out.
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