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Abstract

Background This study aimed to describe the differences

in the management of symptomatic gallstone disease

within different elderly groups and to evaluate the associ-

ation between older age and surgical treatment.

Methods This single-institution retrospective chart review

included all patients 65 years old and older with an initial

hospital visit for symptomatic gallstone disease between

2004 and 2008. The patients were stratified into three

age groups: group 1 (age, 65–74 years), group 2 (age,

75–84 years), and group 3 (age, C 85 years). Patient char-

acteristics and presentation at the initial hospital visit were

described as well as the surgical and other nonoperative

interventions occurring over a 1-year follow-up period.

Logistic regression was performed to assess the effect of

age on surgery.

Results Data from 397 patient charts were assessed: 182

in group 1, 160 in group 2, and 55 in group 3. Cholecystitis

was the most common diagnosis in groups 1 and 2, whereas

cholangitis was the most common diagnosis in group 3.

Elective admissions to a surgical ward were most common

in group 1, whereas urgent admissions to a medical ward

were most common in group 3. Elective surgery was per-

formed at the first visit for 50.6% of group 1, for 25.6% of

group 2, and for 12.7% of group 3, with a 1-year cumu-

lative incidence of surgery of 87.4% in group 1, 63.5% in

group 2, and 22.1% in group 3. Inversely, cholecystostomy

and endoscopic retrograde cholangiopancreatography

(ERCP) were used more often in the older groups.

Increased age (odds ratio [OR], 0.87; 95% confidence

interval [CI], 0.84–0.91) and the Charlson Comorbidity

Index (OR, 0.80; 95% CI, 0.69–0.94) were significantly

associated with a decreased probability of undergoing

surgery within 1 year after the initial visit.

Conclusion Even in the elderly population, older patients

presented more frequently with severe disease and under-

went more conservative treatment strategies. Older age was

independently associated with a lower likelihood of surgery.
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The prevalence of gallstones among older persons varies

from 20 to 30% and increases with age [1, 2], reaching

80% for institutionalized patients older than 90 years [3].

When symptomatic, disease usually is more severe in the

elderly than in their younger counterparts [4–6]. Moreover,

biliary disease represents the most common indication for

abdominal surgery in the elderly [7].

The majority of studies examining gallstone disease in

the elderly have focused almost solely on outcomes of

interventions including endoscopic retrograde cholangio-

pancreatography (ERCP) [4, 8, 9], percutaneous chole-

cystostomy [10–13] and, most often, surgery [14–18],

generally for a more carefully selected group [19]. Only

sparse reports exist on the management of elderly patients

from the moment of presentation at the hospital with

symptomatic biliary disease. More specifically, little is

known about the severity of disease at initial presentation

and how elderly patients are managed.

It is well documented that elderly patients are less likely

to be treated than their younger counterparts. Up to 30% of

older patients do not undergo any therapeutic intervention

[20, 21], and many surgeons tend to be more conservative

when managing older patients [20, 22]. The reluctance to

operate on this population may be due to a greater per-

centage of complicated disease [6] and a greater comorbid

disease burden [4, 21]. However, little is known about

whether, even in the elderly population, age also may play

a role in management strategies and whether the likelihood

to treat may decrease with increasing older age.

This study aimed to describe the differences in man-

agement of symptomatic gallstone disease in different

elderly groups and to evaluate the association between

older age and surgical treatment.

Methods

Patients

This single-institution retrospective chart review included

all patients 65 years of age and older with an initial hospital

visit for symptomatic gallstone disease between 1 April 2004

and 31 May 2008. Hospital visits included elective surgery

admissions and emergency department (ED) visits with or

without subsequent urgent admission. Outpatient visits in the

office or clinic setting were not reviewed because data for

these visits were not available in the hospital charts.

To avoid time length bias, data were extracted up to

1 year after the initial visit for all patients. Patients with

asymptomatic or incidental gallstones, biliary malignancy,

primary choledocholithiasis (common bile duct stones

found [ 1 year after cholecystectomy), or pancreatitis of

any etiology other than biliary were excluded from the study.

Study parameters

The demographic parameters collected included age at

initial hospital visit, gender, and Charlson Comorbidity

Index (CCI) score. The CCI predicts the risk of death from

comorbid disease using weighted scores for the following

comorbidities: coronary artery disease, congestive heart

failure, peripheral vascular disease, cerebrovascular dis-

ease, dementia, chronic pulmonary disease, connective

tissue disease, peptic ulcer disease, liver disease, diabetes

mellitus, hemiplegia, chronic renal disease, cancer,

metastases, and AIDS [23]. In this study, the CCI was

based on all comorbidities recorded over all visits.

The visit type was defined as ED visit only, ED visit

followed by urgent admission, or elective admission. The

admission ward (surgical or medical) was considered

medical if the patient was admitted to both the medical and

surgical wards during the same hospital stay or if the

patient had been admitted only to the intensive care unit

(ICU) without a previous or subsequent ward admission.

The occurrence of surgical intervention (cholecystec-

tomy or common bile duct exploration), the approach

(laparoscopic, open, or laparoscopic converted to open),

and the time until surgery from the initial hospital visit

were recorded. Surgery was considered elective when it

occurred after elective admission and urgent when it

occurred after admission from the ED. Other therapeutic

interventions, including the use of percutaneous cholecys-

tostomy and ERCP, also were documented.

For all ED visits, including ED only and ED followed by

urgent admission, the diagnosis was recorded as biliary

colic, cholecystitis, choledocholithiasis, pancreatitis, or

cholangitis. Disease was defined as uncomplicated for a

diagnosis of biliary colic and as complicated for all other

diagnoses. When patients were admitted directly for elec-

tive surgery, diagnoses were assigned.

This study received ethics approval from the Jewish

General Hospital, Montreal, Quebec, Canada.

Statistical analysis

Patients were stratified into three age groups: group 1 (age,

65–74 years), group 2 (age, 75–84 years), and group 3 (age,

C85 years). Descriptive statistics by age group were con-

ducted to summarize patient characteristics at the initial

hospital visit as well as the surgical and other interventions

occurring over the 1-year follow-up period. Proportions

were calculated for categorical variables, and means ±

standard deviations were used for continuous variables.

A cumulative 1-year incidence graph for surgery by age

group was created, with incidence adjusted for deaths

without surgery. Logistic regression was performed to

assess the effect of age on surgery as a continuous variable,
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with adjustment for gender, CCI, and complicated disease

at the initial hospital visit. Because disease complexity at

the initial hospital visit could not be ascertained for elec-

tive visits, the analysis was performed excluding those

visits. Moreover, patients who died without surgery also

were excluded from the study.

A sensitivity analysis included the elective visits by

imputing severity of diagnosis as uncomplicated. Further

sensitivity analyses were performed including patients who

died without surgery before the end of the follow-up period

by assuming no surgery during that time. A p value less

than 0.05 was considered statistically significant. All

analyses were conducted using SAS 9.2 (SAS, Cary, NC,

USA).

Results

Patient characteristics at the initial hospital visit

Data from 397 patient charts were assessed: 182 in group 1,

160 in group 2, and 55 in group 3. The overall mean age of

the patients was 76.1 ± 7.4 years. Table 1 summarizes the

patient characteristics at the first recorded visit. The num-

ber of comorbidities was higher in the older groups. Half of

the patients in group 1 were admitted electively at the first

visit, whereas urgent admission was the most common type

of visit in groups 2 and 3. All the patients admitted elec-

tively underwent surgery. Urgent surgery at the first visit

was undertaken for 13.2% of group 1, 16.3% of group 2,

and 5.5% of group 3.

Among the patients with an initial ED visit, cholecystitis

was the most common diagnosis in groups 1 and 2, whereas

cholangitis was the most common diagnosis in group 3

(Fig. 1). When choledocholithiasis, cholangitis, and pan-

creatitis were considered together as representing common

bile duct disease, the percentage increased from 30% in

group 1 to more than 50% in group 3, driven primarily by

an increase in the percentage of cholangitis, reaching 30%

in group 3. When diagnoses were grouped as complicated

versus noncomplicated disease at the initial visit, 70% of

the patients in group 1 had a complicated disease compared

with 85.7% in group 2 and 81.2% in group 3.

Results over the study period

The 1-year cumulative incidence of surgery is illustrated in

Fig. 2. The incidence was adjusted for 11 patients who died

without undergoing surgery (5 patients died after surgery

and therefore were incidence cases). The 1-year incidence

Table 1 Patient characteristics at the initial hospital visit

Age group 65–74 years 75–84 years C85 years

Among all patients (n = 182)

n (%)

(n = 160)

n (%)

(n = 55)

n (%)

Gender (% male) 69 (37.9) 77 (48.1) 20 (36.4)

CCI 1.5 ± 1.7 2.2 ± 2.0 2.3 ± 1.8

Visit type

Elective admission 92 (50.6) 41 (25.6) 7 (12.7)

ED only 29 (15.9) 18 (11.3) 6 (10.9)

ED followed by urgent admission 61 (33.5) 101 (63.1) 42 (76.4)

Age group 65–74 years 75–84 years C85 years

Among urgent admissions (n = 61) (n = 101) (n = 42)

Surgical ward 46 (75.4) 60 (59.4) 18 (42.9)

Medical ward 15 (24.6) 41 (40.6) 24 (57.1)

CCI Charlson Comorbidity Index, ED Emergency Department

Fig. 1 Diagnosis at the initial hospital visit among emergency

department visits
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of surgery was 87.4% in group 1, 63.5% in group 2, and

22.1% in group 3.

Table 2 summarizes the therapeutic interventions that

took place during the study period. The proportion of

cholecystostomy and ERCP increased with increasing age.

Only three patients with a cholecystostomy subsequently

underwent surgery.

Among the patients who underwent ERCP, 81.8% in

group 1 also had a surgery compared with 52.2% in group 2

and only 12.5% in group 3. In each group, the most com-

mon surgical approach was laparoscopic surgery. The

proportion of conversions was slightly higher in group 1,

whereas open surgery was more frequent in group 3.

Three patients underwent common bile duct exploration

in the same sitting as cholecystectomy. An additional

patient underwent common bile duct exploration, but the

gallbladder was left in situ. The majority of patients in each

group underwent surgery through elective admission, but

the proportion was highest in group 1. Almost half of the

surgery patients in each group had surgery on the first day

of the initial visit (time to surgery, 0). Most of the surgeries

were conducted by the end of the first month. A small

number of patients in each group underwent surgery

beyond 1 month.

A logistic regression showed that increased age (OR,

0.87; 95% CI, 0.84–0.91) and CCI (OR, 0.80; 95% CI,

0.69–0.94) were significantly associated with a decreased

probability of surgery performed within 1 year (Table 3).

The analysis was performed for 246 patients after the

exclusion of deaths and elective visits. Sensitivity analyses

showed very similar results whether deaths were included

or excluded. When elective visits were included by impu-

tation of disease severity as uncomplicated, the effect of

age and CCI were similar, but disease severity also was

found to be highly significant, a likely artificial effect due

to the imputation.

Discussion

This study was unique in that it showed how elderly ‘‘all-

comers’’ with gallstone disease initially present with their

disease and are subsequently treated while also describing

how disease presentation and management differ within

stratified age groups. Acknowledging this population’s

heterogeneity is critically important because age-related

Fig. 2 Cumulative incidence of surgery over the 1-year study period

Table 2 Therapeutic interventions during study period

Age group 65–74 years 75–84 years C85 years

Among all patients (n = 182)

n (%)

(n = 160)

n (%)

(n = 55)

n (%)

Surgerya 159 (87.4) 99 (63.5) 12 (22.1)

Use of cholecystostomy 5 (2.8) 17 (10.6) 8 (14.6)

With surgery 0 (0.0) 3 (17.7) 0 (0.0)

Use of ERCP 22 (12.1) 46 (28.8) 24 (43.6)

With surgery 18 (81.8) 24 (52.2) 3 (12.5)

Age group 65–74 years 75–84 years C85 years

Among surgery patients (n = 159) (n = 99) (n = 12)

Surgical procedure used

Laparoscopic

cholecystectomy

133 (83.7) 80 (80.8) 9 (75.00)

Lap converted to open

cholecystectomy

21 (13.2) 12 (12.1) 1 (8.3)

Open cholecystectomy 5 (3.1%) 7 (7.1) 2 (16.7)

Type of admission

Elective surgery 125 (78.6) 64 (64.7) 8 (66.7)

Urgent surgery 34 (21.4) 35 (35.4) 4 (33.3)

Time to surgery (months)

0 (first day of initial visit) 91 (57.2) 44 (44.4) 7 (58.3)

0–1 37 (23.3) 35 (35.4) 4 (33.3)

1–2 10 (6.3) 6 (6.1) 0 (0.0)

2–3 12 (7.6) 8 (8.1) 0 (0.0)

[3 9 (5.7) 6 (6.1) 1 (8.3)

ERCP endoscopic retrograde cholangiopancreatography, Lap
laparoscopy
a Reported overall proportions correspond to the incidence of surgery

at 1 year adjusted for deaths without prior surgery

Table 3 Logistic regression of effect of age on incidence of surgery

Effect Odds ratio 95% CI p value

Age 0.87 0.84–0.91 \0.0001a

Males 1.00 0.56–1.78 0.9987

CCI 0.80 0.69–0.94 0.0058a

Complicated disease 0.60 0.29–1.25 0.1714

CI confidence interval, CCI Charlson Comorbidity Index
a Statistically significant
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physiologic changes in the elderly may contribute to dif-

ferences in disease manifestation and treatment response

[24–26]. Not doing so, Watters warned, ‘‘exposes elderly

patients to risk from inaccurate inferences’’ [26].

Our data showed a greater percentage of complicated

gallstone disease in the older groups, which is consistent

with what others have found [15, 27]. Surprisingly, the

percentage of cholecystitis seemed to decrease slightly

with age, although the overall percentage was situated

within the range of 21 to 56% reported by other studies

investigating all-comers [20, 21]. Percentages of common

bile duct disease also were in line with previously reported

values [20]. The number of patients requiring urgent

admission also rose sharply with age, more than doubling

when the youngest group was compared with the oldest

group.

Open cholecystectomy was performed more often in the

older groups, possibly in part because of greater disease

severity, but perhaps also because of a lower threshold

among our surgeons for using the open approach at the

outset. Lower conversion rates in the older groups, contrary

to what others have found [15, 18, 28], may be explained by

selection of the less difficult cases for the laparoscopic

approach. Nevertheless, the authors believe that because the

benefits of minimally invasive surgery have been so clearly

established in this population [29–32], laparoscopic chole-

cystectomy should be attempted for almost all patients,

even if this means a greater incidence of conversion.

This study showed marked differences in the manage-

ment strategies between the elderly groups. First, the

cumulative incidence of surgery was much higher for the

patients 65–74 years old (87.4%) and decreased with age to

63.5% for those 75–84 years old and to only 22.1% for

those 85 years old and older. This highlights the increased

use of nonoperative management with increasing age.

Second, the timing of surgery also varied across age

groups. In the age strata of 65–74 years and 75–84 years, a

majority of surgeries occurred within the first month. The

surgeries then tapered in months 2 and 3, most likely

representing patients undergoing delayed cholecystectomy

after initial nonoperative management before reaching a

plateau. More dramatically, for the patients 85 years old

and older, all but one surgery occurred within the first

month. This early plateau for the patients 85 years old and

older likely suggests that the operative candidates under-

went surgery almost immediately, but that the majority of

these patients, having responded to initial nonoperative

management, were unlikely to opt for (or need) a chole-

cystectomy within the following year. Even after adjust-

ment for sex, comorbidity, and complicated disease, age

remained significantly associated with a decreased inci-

dence of surgery performed, corroborating other findings in

the literature [4, 20–22].

This more conservative approach with increasing age

also is reflected in the pattern of less invasive methods used

for treatment. First, at the initial visit, admission to medical

wards increased with age, which suggests a greater pro-

pensity to attempt medical treatment preferentially for

patients in the older age range. In addition, cholecystos-

tomy was used more often for older patients overall, up to

14.6% for patients 85 years old and older. Although cho-

lecystostomy provides a safe alternative to surgery for the

critically ill and those with prohibitive comorbidity, it also

is associated with significant recurrence rates when not

followed by surgery, much the same as ERCP [8, 9, 12, 33–

35]. Despite this, ERCP was used with surgery much less

often in the older groups. Cholecystostomy was only rarely

followed by surgery in all three groups. Disease recurrence

was not addressed in this analysis, but the paucity of sur-

gical procedures performed after 3 months suggests that

rescue surgery was unnecessary during this follow-up

period.

Some important limitations of this study must be

acknowledged. First, the study was subject to the limita-

tions inherent to chart reviews. Because only hospital

charts were reviewed, the data may give an incomplete

picture of the trajectory of our study population because

they do not capture visits to the patients’ family doctor or

surgeon in the outpatient setting. This limitation likely

explains the large percentage of elective surgeries at the

‘‘first’’ visit. Moreover, it is not known whether the ‘‘first’’

visits shown on the chart were truly initial manifestations

of the disease or simply initial manifestations of disease

severe enough to warrant a hospital visit. Patients also may

have been seen in other hospitals, although interhospital

movement is generally uncommon in this population.

Second, because of differences in regional health care

systems, hospital protocols, and availability of resources,

the results may represent institution-specific phenomena

and may not be entirely generalizable [36, 37]. Third, the

CCI has not been validated for the elderly population, so

the impact of certain comorbidities may be underestimated.

Dementia, a factor of paramount importance in the surgical

decision process, may warrant consideration as a separate

comorbidity. Finally, given the small number of patients

older than 85 years, the percentages in this group, partic-

ularly those related to surgery, should be interpreted with

some caution.

In conclusion, the older elderly patients presented more

frequently with severe disease and underwent more con-

servative treatment strategies throughout the study period.

Moreover, older age was independently associated with a

lower likelihood of surgery. This study will help in the

development of a prospective study comparing the out-

comes resulting from operative and nonoperative man-

agement. This will provide insight into whether these
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management strategies are justified and which subset of

patients would benefit most from one or the other.
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