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Clinical outcomes of laparoscopic cholecystectomy in
elderly patients after preoperative assessment and
optimization of comorbidities
Min Su Shin, and Sei Hyeog Park
Department of Surgery, National Medical Center, Seoul Korea
Backgrounds/Aims: Early laparoscopic cholecystectomy is considered as the standard treatment of acute cholecystitis.
However, whether this procedure is desirable in elderly patients with acute cholecystitis is not clearly elucidated. In
this study, we aimed to evaluate the effects of thorough preoperative assessment and consultation for complications
on clinical outcomes in elderly patients over 65 and over 80 years. Methods: We retrospectively analyzed 205 patients
who were diagnosed with acute cholecystitis between January 2010 and April 2018. The patients were assigned to
three groups: group A (aged ＜65 years), group B, (aged between 65 and 79 years), and group C (aged ＞79 years).
Laparoscopic cholecystectomy was performed after preoperative evaluation, such as echocardiography, pulmonary
function test, and consultation about past history. Results: Significant differences were not found in the complication
rate among the age groups. Open conversion was required in eight of the 114 patients in group A, seven of the 70
patients in group B, and one of the 21 patients in group C. However, no statistical significance was found. Moreover,
no difference was noted in the start of the meal and the period from surgery to last visit, but hospital stay after surgery
was longer in groups b and c. Conclusions: When sufficient preoperative assessment and treatment were performed,
complication and conversion rates were not significantly different among the age groups. In extremely elderly patients,
preoperative evaluation and elective laparoscopic cholecystectomy were desirable. (Ann Hepatobiliary Pancreat Surg
2018;22:374-379)
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INTRODUCTION

comorbid conditions, which are associated with increased
postoperative LC complications.10

Increasing elderly population due to development of

Many studies have demonstrated the advantages of LC

health care and improvement of nutrition is a worldwide

for elderly patients, comparing perioperative outcomes of

phenomenon. The prevalence of gallstones has been in-

early cholecystectomy in elderly and younger patients.

creasing with age, affecting up to 30% of individuals over

However, several of them showed no difference in post-

1,2

11-13

A recent meta-analy-

60 years and up to 80% of individuals over 90 years.

operative morbidity or mortality.

Thus, the number of acute cholecystitis (AC) in the eld-

sis of systematic review has shown that careful selection

erly is increasing.

of elderly patients contributes to a better perioperative

In young and otherwise healthy patients, early laparo-

outcome,14 but there is no uniform guidance on selection

scopic cholecystectomy (LC) is considered as the standard

or preoperative assessment. In particular, few studies have

3-8

treatment of AC.

However, whether early LC is desir-

able in elderly patients with AC remains controversial. LC

investigated LC in patients older than 80 years,15,16 despite
the increasing prevalence.

for elderly patients with AC represents a complex chal-

In this study, we reviewed our experience in the man-

lenge due to the increased potential risk of perioperative

agement of acute AC retrospectively. We aimed to eval-

9

morbidity and mortality. Elderly patients may have many

uate the effects of our preoperative management on clin-
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ical outcomes for patients over 65 and over 80.

MATERIALS AND METHODS
This study was approved by the ethics committee of the
National Medical Center. We performed a retrospective
analysis of 207 patients who underwent LC for AC who
were admitted to the National Medical Center in Korea
between January 2010 and April 2018. A total of 205 patients were eligible for review. Two patients were excluded because of missing data. Patients who underwent
LC were divided into three groups based on their age:
group A (14 patients, ＜65 years), group B (70 patients,
between 65 and 79 years), and group C (21 patients, ＞80
years).
Patients who were diagnosed with AC, gallbladder empyema, and gangrenous cholecystitis based on Tokyo
Guidelines17,18 and underwent LC were included in this
study. By contrast, those diagnosed with gallbladder cancer, gallbladder polyps, and adenomyomatosis were
excluded. Interpretation of CT scans was performed by
experienced radiologists.

Treatment methods
All surgeries were performed with the conventional
4-hole LC method. Open conversion was done in case of
severe adhesion, uncontrolled bleeding, common bile duct
injury, and Mirrizzi syndrome. Percutaneous transhepatic
gallbladder drainage (PTGBD) was performed under local
anesthesia using ultrasonography by an interventional
radiologist.
Each patient was preoperatively evaluated; blood chemistry, electrocardiogram, and plain chest radiograph were
obtained. Echocardiographic examination was performed
on patients with diabetes, high blood pressure more than
5 years, and aged over 65 years. Pulmonary function test
was carried out in patients over 65 years and with pulmonary complications. We consulted a physician about preoperative management for patients with cardiovascular
disease, chronic kidney disease on hemodialysis, cerebrovascular disease, and pulmonary disease.
PTGBD was actively performed on patients with distended gallbladder, leukocytosis, and fever as a bridging
treatment. After stabilization of hemodynamic state and
correction of comorbidities, each patient underwent LC

375

promptly on selected time.

Variables
Age group was the major independent variable. Other
patient characteristics were American Society of Anesthesiologists (ASA) score, PTGBD, endoscopic retrograde
cholangiopancreatography, WBC count, total bilirubin, aspartate aminotransferase, alanine aminotransferase, past
history, history of abdominal surgery, body mass index,
albumin, and gender.
Past history was also investigated. Diabetes and high
blood pressure were investigated as factors increasing
postoperative complications. History of cardiovascular
disease, chronic kidney disease on hemodialysis, chronic
obstructive lung disease, cerebrovascular disease, and liver cirrhosis was collected as serious comorbidities. They
were investigated as triggers for impaired hemodynamic
condition. These covariants were obtained by chart
review. For comparison of clinical outcome, information
about conversion, common bile duct injury, intraoperative
bleeding, postoperative ileus, bile leakage, postoperative
bleeding, and wound infection was collected. Intraoperative bleeding was defined as bleeding that cannot be controlled by laparoscopic procedure.
Statistical analysis
SPSS version 18.0 (SPSS, Chicago, Illinois, USA) was
used for statistical analysis. The chi-square test was performed for analysis of categorical variables and ANOVA
for continuous variables. p-values ＜0.05 were considered
statistically significant in this study.

RESULTS
The number of AC in the elderly is increasing due to
aging.
Old age is often associated with complications and limited functional reserve. Some studies considered aged over
80 years as a separate group because of worst outcomes.15,16,19 A study has shown that the need for transfusions and mechanical ventilation was more than three
times in patients with LC aged over 80 years.19 This study
was designed to assess the suitability of LC in old age,
and patients aged over 80 years were considered as a separate group. Thus, the outcomes of LC in elderly patients
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could be viewed in detail by age group.

possibly die before the age of 80 years.

A total of 205 patients underwent LC for AC partici-

No significant difference was found in the complication

pated in this study. Group A included 114 patients young-

rate among the groups (Table 3). Open conversion was

er than 65 years; group B, 70 patients aged between 65

required in 8 of the 114 patients in group A, 7 of the

and 79 years; and group C, 21 patients older than 80

70 patients in group B, and 1 of the 21 patients in group

years.

C. However, it was not statistically significant. Surgical

Table 1 shows the preoperative characteristics of the

complications showed no distributional difference among

participants. Gender distribution was not significantly dif-

the different age groups. Eight cases of wound infection

ferent among the three groups. For assessment of physical

were found in group A, whereas one case each in groups

status, ASA score was obtained. ASA score was sig-

B and C. Common bile duct injury, intraoperative bleed-

nificantly higher in groups B and C than in group A.

ing, postoperative bleeding, and bile leakage were not

Albumin was significantly higher in group A than in

statistically different among the groups. Non-surgical

groups B and C. Body mass index was not significantly

complication rate was 2.6% in group A, 7.1% in group

different among the three groups.

B, and 4.8% in group C. These rates showed no apparent

Preoperative PTGBD was performed more frequently in

tendency according to age groups.

old age groups. The chi-square test showed a significant

Variables for postoperative recovery are shown in

difference among the groups. However, no significant dif-

Table 4. The number of days to start drinking water was

ference was found in endoscopic retrograde chol-

about two days in each group. The period from surgery

angiopancreatography frequency. Laboratory values, WBC

to last visit date also showed no difference among the

counts,

amino-

groups. However, group C stayed longer in the hospital

transferase, and serum total bilirubin levels were not sig-

aspartate

aminotransferase,

alanine

after surgery than group A. Operating time and blood loss

nificantly different among the groups. Intraabdominal sur-

were not significantly different among the three groups.

gery history was also not significantly different.

DISCUSSION

Table 2 shows the underlying disease of each group.
There were significant differences in patient’s underlying
disease among the age groups. Diabetes and hypertension

ASA score was significantly higher in groups B and C,

are more prevalent in group C. However, other diseases

and the underlying disease was also higher. These results

are more prevalent in group B. Eighty years old is an ex-

indicate that the physical status of the elderly patients was

tremely old age; many patients with severe past history

worse. In groups B and C, more PTGBD was performed.

Table 1. Preoperative patient characteristics
Characteristics
1

Age (year)
Gender (male)
2
PTGBD
3
OP history
4
1
ASA score
5
WBC count1
1
Total bilirubin (mg/dl)
6
1
AST (U/L)
ALT7 (U/L)1
1
Albumin (g/dL)
8
2 1
BMI (kg/m )

＜65 years
(n=114)
52.04
72 (63.2)
54 (47.4)
21 (18.4)
1.80
12023.68
1.80
92.63
82.26
3.63
24.86

65-79 years
(n=70)
71.50
42 (60.0)
49 (70.0)
8 (11.4)
2.21
12210.00
1.39
103.84
63.61
3.38
24.17

≥80 years
(n=21)

p-value

82.57
8 (38.1)
18 (85.7)
2 (9.5)
2.43
12100.00
1.29
40.71
30.57
3.27
23.86

＜0.001
0.099
＜0.001
0.329
＜0.001
0.957
0.106
0.309
0.148
0.001
0.367

Multiple comparison
(Scheffe)
a＜b, a＜c, b＜c

a＜b, a＜c

a＞b, a＞c

Values are numbers (percentages) unless otherwise stated
1
Values are mean; 2Percutaneous transhepatic gallbladder drainage; 3Operation; 4American Society of Anesthesiologists; 5White
blood cell; 6Aspartate aminotransferase; 7Alanine aminotransferase; 8Body mass index
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Table 2. Underlying diseases according to age groups
Underlying disease

＜65 years
(n=114)

No
2
3
DM , HTN
Serious comorbidities1
Cardiovascular disease
4
5
CKD on HD
6
COPD
Cerebrovascular disease
Liver cirrhosis

60
36
18
4
1
3
9
2

65-79 years
(n=70)

(52.6)
(31.6)
(15.8)
(3.5)
(0.9)
(2.6)
(7.9)
(1.8)

19
27
24
4
2
5
15
4

(27.1)
(38.6)
(34.3)
(5.7)
(2.9)
(7.1)
(21.4)
(5.7)

＞80 years
(n=21)
4
11
6
4
2
2
1
0

(19.0)
(52.4)
(28.6)
(19.0)
(9.5)
(9.5)
(4.8)
(0)

p-value
0.001
0.001
0.001

Values are numbers (percentages) unless otherwise stated
1
Serious comorbidities, cardiovascular disease, CKD on HD, COPD, cerebrovascular disease, liver cirrhosis; 2Diabetes mellitus;
3
Hypertension; 4Chronic kidney disease; 5Hemodialysis; 6Chronic obstructive lung disease

Table 3. Comparison of surgical complications among age groups
＜65 years
(n=114)

Variable
Conversion rate
1
Surgical complications
3
CBD injury
Intraoperative bleeding
Postoperative bleeding
Wound infection
Bile leakage
Postoperative ileus
2
Non-surgical complications

8
11
1
2
0
8
0
1
3

65-79 years
(n=70)

(7.0)
(9.6)
(0.9)
(1.8)
(0.0)
(7.0)
(0.0)
(0.9)
(2.6)

7
9
1
4
2
1
2
1
5

(10.0)
(12.9)
(1.4)
(5.7)
(2.9)
(1.4)
(2.9)
(1.4)
(7.1)

≥80 years
(n=21)
1
3
1
1
0
1
0
0
1

(4.8)
(14.3)
(4.8)
(4.8)
(0.0)
(4.8)
(0.0)
(0.0)
(4.8)

p-value
0.658
0.716
0.395
0.334
0.143
0.232
0.143
0.832
0.348

Values are numbers (percentages) unless otherwise stated
1
Surgical complications, CBD injury, intraoperative bleeding, postoperative bleeding, wound infection; bile leakage; 2Non-surgical
complications, complications not included surgical complications; 3Common bile duct

Table 4. Surgical outcomes according to age groups
Variable
Operating time (min)
Diet start (day)
Postoperative stay (day)
1
OPD follow-up (day)
Blood loss (cc)

＜65 years
(n=114)

65-79 years
(n=70)

≥80 years
(n=21)

p-value

Multiple
comparison
(Scheffe)

75.39
2.32
5.87
46.03
50.02

77.74
2.30
7.41
33.59
59.81

70.90
2.14
10.62
38.95
98.52

.759
.935
.009
.755
.398

a＜c

Values are mean
1
Outpatient department

In older patients, symptom presentation was delayed, and
20

rate, surgical complications, and non-surgical complica-

the severity of AC was high at admission. Older patients

tions among the age groups. Length of hospital stay

had more comorbidity, and several evaluations were per-

showed difference among the age groups indicating that

formed before surgery. Thus, PTGBD was chosen more

older people needed more time for postoperative recovery.

frequently as a bridging procedure.

No significant differences in clinical outcome were found

No significant differences were found in conversion

in groups B and C owing to careful preoperative assess-
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ment and management.

not surgery is performed on older patients, comparisons

In a retrospective study, complication rate and operat-

were made according to age. Surgery was performed after

ing time are statistically significantly higher in age groups

the assessment and correction of hidden comorbidities that

16

over 80 years.

Other studies also supported poor out-

prevent comparison. This helped in the assessment of the

15,19,21

risk of old age itself, and the risks were not significant.

However, assessment of preoperative patient conditions

This study had several limitations. First, the numbers

was not conducted in these studies. The poor clinical out-

of patients aged 80 years was small (21 patients).

comes of older patients in existing studies are likely due

Nevertheless, we found that adequate preoperative man-

to occult comorbidity. There is also a problem with de-

agement was performed, and LC could be safe in patients

comes in elderly patients who underwent LC.

layed presentation of LC symptoms in the elderly.

20

Our

aged over 80 years. Second, preoperative echocardiog-

research concluded that surgery is safe if sufficient

raphy and pulmonary function test can be costly depend-

pre-operative assessment is carried out not only for people

ing on the medical environment and region. Therefore, it

aged 65-79 years, but also for those over 80 years. A skil-

is important to consider including these tests in the in-

led laparoscopic surgeon performed each LC case by per-

surance system in surgery of old age. If the results of the

forming an elective surgery. This was possibly another

surgery are poor due to hidden complications, the overall

cause of better operation results.

cost of the medical system could increase. Third, patients

Previous studies showed that almost half of the patients

who failed to perform the surgery were not included in

undergoing PTGBD alone develop further episodes of

the treatment results. A small number of elderly with un-

22,23

cholecystitis within 3 years.

Percutaneous cholecystos-

derlying disease refused to undergo surgery. Fourth, our

tomy has been utilized as a bridge to delayed LC even

institution is a public hospital with many patients in the

in patients with severe comorbidities or evidence for se-

lower socioeconomic status. In these patients, low com-

24,25

In this study, patients with PTGBD

pliance and poor physiologic status may be observed,

underwent LC after preoperative assessment and hemody-

even under the age of 65 years. High preoperative severity

namic stabilization.

and poor outcome of surgery may have been noted in

vere cholecystitis.

Whether the conversion rate of LC is rising in elderly
26

younger patient population than those in other studies.

reported that old

There were four options for treating AC in older

age is a risk factor for the conversion in LC. In our study,

patients. Based on existing findings, conservative treat-

the conversion rate was not statistically different depend-

ment is considered inappropriate.14,20 Almost half of the

ing on the age group. The increase in PTGBD rate was

patients

patients is controversial. Sutcliffe et al.

treated
22

with

PTGBD

eventually

undergo

observed as the cause of the decrease in conversion rate

cholecystectomy.

in

chol-

tive treatment for AC. In young and otherwise healthy pa-

ecystostomy has many benefits: it can identify gallstone

tients, early LC is the standard of choice. A recent

in common bile duct and anatomical abnormality in bili-

meta-analysis of observational studies has shown that old

ary tree. We were able to lower the possibility of con-

age is associated with an increased risk of conversion.26

version by using this procedure. Several studies have re-

Another study proved that old age is independently asso-

24,27,28

ciated with increased complications.31 In our practice, LC

Riall and Zhang20 and colleagues found significant

was performed when patients recovered to the point where

morbidity and mortality in a cohort of patients who re-

the ASA score was less than four points. The treatment

ceived non-operative treatment. There are limitations to

results of older patients in this study were not statistically

such research, because surgeons choose the healthiest co-

significantly different compared with those of younger

hort of elderly patients with AC for LC.29 A recent cohort

patients. In older patients and patients with underlying

study reported better outcome for elderly patients with LC

diseases, LC after PTGBD, with preoperative assessment

30

may reduce the risk of surgery. A recent meta-analysis al-

old

age.

Ultrasound-guided

percutaneous

ported lower conversion rates in LC after PTGBD.

compared with patients who did not undergo surgery,

but a possibility of selection bias still exists. In this study,
instead of comparing the results according to whether or

Thus, drainage alone is not the defini-

so supports this result.30
In conclusion, a thorough preoperative evaluation and
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correction of comorbidities are recommended in elderly
AC patients with complications. This will help control the
risk of LC for AC in old age.
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