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Cholecystectomy in the elderly: clinical outcomes and risk factors

AIM OF THE STUDY: Recent decades have seen a steady increase in the number of elderly patients undergoing cholecys-
tectomy surgery. The objective of this study is to evaluate clinical outcomes in this cohort of patients and to identify any
predictive factors correlative with adverse outcomes arising in the postoperative period.
METHOD: A retrospective study was conducted regarding patients aged ≥65 years who underwent cholecystectomy surgery.
The independent variables considered to be related to the patient were: age, gender, co-morbidities, and severity of
cholelithiasis. The clinical variables were type of procedure, length of stay and hospitalization. The outcomes considered
were mortality, re-intervention, transfer to intensive care and post-operative complications.
RESULTS: 778 patients with an age between 65 and 74 and 508 patients with an age above 75 were reviewed. With
the increase of age, patients who underwent cholecystectomy presented greater co-morbidity, more accesses in emergency,
more cases of cholecystitis, which led to a higher number of interventions in open surgery. Considering postoperative out-
comes: the need for intensive care, postoperative complications and mortality significantly increase in older patients.
Negative predictive factors are the presence of co-morbidities, emergency access and cholecystectomy performed in open.
CONCLUSIONS: Elderly patients undergoing cholecystectomy are an increased surgical risk group in particular because of
the presence of co-morbidities and because of the frequent need to perform an emergency procedure often for complicat-
ed lithiasis pathology. This implies a special attention towards these patients, and towards those over 75 considering,
when possible, alternative treatments such as percutaneous drainage.
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management aspects of the elderly patient has become of
fundamental importance in all medical fields. This aspect
is of a primary importance in the surgical field, since the
increase in the average age of patients has posed new chal-
lenges not only in terms of surgical technique, but also
in pre- and post-operative management, as well as in the
definition of the correct indication for treatment 2,3.
Cholecystectomy surgery is one of the most common pro-
cedures in general surgery, and in these years, there has
been a continuous increase in elderly patients undergoing
this procedure 4-6. This surgery is performed both in elec-
tive and emergency, laparoscopically or laparotomically, in
most cases for benign pathology 7. 
The primary objective of the study was to evaluate in
the short term the clinical results in elderly patients
undergoing cholecystectomy in relation to the increase
of their age and secondarily to the identification of pre-
dictive factors correlated to the onset of negative out-
comes in the postoperative course.

Introduction

In recent decades there has been a progressive extension
of life expectancy of the population which has been
associated with a relative decline in the birth rate. This
demographic change has led over time to a gradual
increase in the proportion of the population over 65
years of age 1. In this context, the investigation of the



Method

The study was conducted in an Italian Academic
Hospital (AH) from March 2020 and July 2020. It con-
sisted in a retrospective analysis of hospital discharge data
regards patients aged ≥65 years who underwent chole-
cystectomy, identified by International Classification of
Diseases, Ninth Revision, Clinical Modification (ICD-9-
CM) codes (51.21, 51.22, 51.23, 51.24), as the prima-
ry procedure not associated with any other significant
surgery during the 2008-2018 period. Data was collect-
ed, anonymously and in an aggregate form, from the
Regional Socio-Health Information System (SISSR) and
analyzed by extracting information about patients’ demo-
graphic characteristics, admission urgency and diagnosis,
surgery procedure, perioperative course, comorbidities
and complications by using ICD-9-CM codes. In a sec-
ond step two experienced surgeons reviewed all cases to
exclude those with malignant biliary disease and with
cholelithiasis complicated by acute pancreatitis or
obstruction of the consensual bile duct. Therefore, the
final number of patients resulted of 1286. At a later
time, hospital clinical computerized records were con-
sulted in order to implement information not available
in the regional database. Patients were stratified into two
age groups: younger those aged 65 to 74 years (A) and
another group aged ≥75 years (B).
This study protocol was approved by the Regional Ethical
Committee in the session of June 8th, 2020.

INDEPENDENT VARIABLES

Age group was the primary independent variable of inter-
est. Patient-level covariates included gender, comorbidi-
ties [calculated by using ICD-9-CM codes and Charlson
comorbidity index (CCI)] and severity of cholelithiasis.
The ICD-9-CM diagnosis codes used to classify comor-
bidities related to cholecystectomy were reported in
Appendix 1. The CCI values   were grouped in 3 classes:
0, 1-2 and ≥3. The clinical severity of cholelithiasis was
divided into two categories: (1) cholelithiasis only (ICD-
9-CM codes: 574.20, 574.50, 574.90, 574.21, 575.3)
and 2) cholecystitis with or without cholelithiasis (ICD-
9-CM codes: 574.10, 574.40, 574.70, 575.1, 574.00,
575.0, 575.11, 575.12). 
Clinical covariates included type of procedure (open or
laparoscopy cholecystectomy, including conversion),
admission urgency (elective vs non elective), length of
stay (in days).

OUTCOME VARIABLES

Post-operative outcomes of interest were (1) in-hospital
mortality, (2) surgical re-intervention within 7 days or
(3) 30 days from the first one, (4) transfer to Intensive

Unit (5) post-operative complications. Referring to the
National outcomes program, developed by the Italian
National Agency for Regional Health Services (AGE-
NAS), complications were identified by ICD-9-CM codes
and categorized as affecting the biliary tract or abdomi-
nal organs or other organs or systems (Appendix 2). 

STATISTICAL ANALYSIS

All analyses were performed with an anonymized data
file by using the statistical software SPSS, V.20.
Categorical variables were described through frequency
distributions and chi-square test, while the continuous
variables with means, standard deviations and t-test. To
determine the predictors of a severe post-operative
course, associations between independent variables and
at least one of the clinical negative outcomes occurred
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APPENDIX I - ICD-9-CM diagnoses used to classify comorbidities related
to cholecystctomy.

Comorbidities ICD 9 cm Codes

Diabetes 250
Obesity 278.0
Anaemia 280-284, 285 (excluding 285,1)
Coagulation disorders 286
Other  haematological disorders 287-289
Hypertension 401-405
Ischemic heart diseases 401-405
Conduction disorders and arrhythmias 426, 427
Heart failure 428
Other heart diseases 391, 393-398, 420-425,

429.0-429.9, 0.932, 745,
746.3-746.6

Cerebrovascular diseases 430-438
Vascular diseases 440-448, 557, 557.1
COPD or respiratory distress 490-496, 518.81, 518.82
Chronic kidney disease 582, 583, 585-588
Chronic diseases (liver, pancreas, intestines) 571, 572, 577.1-577.9

APPENDIX II - ICD-9-CM diagnoses used to categorize complications rela-
ted to cholecystctomy.

Complications ICD 9 cm Codes

Affecting the biliary tract or abdominal organs 
a) general abdominal complications 998.1, 998.2, 998.3, 998.4,

998.5, 998.6, 998.7, 998.81,
997.4, 998.83

b) complications at the level 567, 575.4, 575.5, 576.0,
of the biliary tract 576.3, 576.4, 577.0, 789.0

Affecting other organs or systems 997.02, 997.1, 997.3, 998.0,
410, 415.1, 431, 433.01;
433.11, 433.21, 433.31,
433.81, 433.91, 434.01,
434.11, 434.91



after cholecystectomy were calculated for each age group.
Because some variables could have been confounding fac-
tors in comparison to the others, multivariate logistic
regression model was used to adjust the odds ratios. The
variables that did not maintain association in the final
model were considered not associated after correction by
confounding factors. Statistical significance was set at a
P value ≤0.05.

Results

In the AH between 2008 and 2018 cholecystectomy was
performed as the primary procedure during hospitaliza-
tion in 778 patients aged 65 to 74 years, and 508
patients aged ≥75 years. Clinical characteristics of these
patients are shown in Table I. Comorbidity increased
with age, such that 52,4% (266/508) of those aged ≥75
years had Charlson scores of 0, and 15,9% (81/508) had

scores ≥3 compared with 62,6% (487/778) and 7,6%
(59/778), respectively, for those aged 65 to 74 years.
The four more frequent types of comorbidities codified
by ICD-9-CM were the following same clinical condi-
tions in both groups with different percentages. At the
time of hospitalization 6,7% of patients (n. 778) aged
65 to 74 years presented hypertension, 3,6% diabetes,
2,2% ischemic heart disease, and 1,2% arrhythmias com-
pared with 12,0%, 3,9%, 5,7%, and 5,3%, respective-
ly, for those aged ≥75 years (n.508) (Table II). Obesity
(1,7%) was the fifth comorbidity in the first group, while
other heart diseases (1,6%) in the second group. 
The percentage of patients aged ≥75 years admitted on
an urgent basis was significantly higher than for the oth-
er group [41,9% (213/508) versus 27,4% (213/778),
p<0,05]. Patients aged ≥75 years had a higher incidence
of cholecystitis with or without cholelithiasis compared
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Table I - Patients’ characteristics and clinical outcomes in the two aged 
groups undergoing cholecystectomy, 2008-2018.  

 Age 
65-74 

years old 
(778)

Age ≥75 
years old 

(508)

p value

Patients’ characteristics
Gender
  male
  female

53.2%
46.8%

48.4%
51.6%

NS
NS

Comorbidity (ICD-9)
  present
  absent

15.6%
84.4%

21.7%
78.3%

<0..05
<0.05

Charlson Comorbidity Index 
(CCI)
0  
1-2  
>3  

62.6%
29.8%
7.6%

52.4%
31.7%
15.9%

<0.05
<0.05
<0.05

Severity of cholelithiasis
  cholelithiasis only
  with cholecystitis

34.7%
65.3%

26.0%
74.0%

<0.05
<0.05

Surgical approch and regimen
Type of cholecystectomy
  open
  laparoscopic

12.9%
87.1%

20.3%
79.7%

<0.05
<0.05

Mode of admission
  urgent
  planned

27.4%
72.6%

41.9%
58.1%

<0.05
<0.05

Clinical outcomes
length of stay (days. SD) 4.9 (6.4) 7.2 (7.2) <0.05

in-hospital mortality 0.4% 1.6% <0.05

re-intervention within 7 days 1.3% 1.8% NS

re-intervention within 30 
days

1.8% 3.5% NS

transfer to ICU 2.3% 4.9% <0.05

post-operative complications 1.7% 5.7% <0.05

NS: not significative; SD: standard deviation; ICU: intensive care unit.

TABLE II - Patients’ comorbidities presented at the time of hospitaliza-
tion in the two aged groups undergoing cholecystectomy, 2008-2018.

Comorbidity Age 65-74 years old Age 75 years old
(778) (508)

Hypertension 6.7% 12.0%
Diabetes 3.6% 3.9%
Ischaemic cardiopathy 2.2% 5.7%
Harrytmias 1.2% 5.3%
Obesity 1.7% 0.6%
CKD 1.0% 1.2%
Other cardiac diseases 0.6% 1.6%
Other chronic diseases 1.0% 0.6%
COPD or respiratory failure 0.6% 1.0%
Vascular diseases 0.6% 0.8%
Anemia 0.4% 0.2%
Cerebral vascular diseases 0.1% 0.6%
Heart failure 0.0% 0.4%
Coagulation disorders 0.1% 0.0%
Hematological diseases 0.0% 0.2%

CKD: chronic kidney disease; COPD: chronic obstructive pulmonary
disease.

TABLE III - Type of post-operative complications in the two aged grou-
ps undergoing cholecystectomy, 2008-2018.

Type of complications Age 65-74 Age 75
years old years old

(778) (508)

Affecting biliary tract or abdominal organs 2.1% 3.9%
Peritonitis and preritoneal infection 0.8% 2.2%
Fistula of the gallbladder 0.4% 0.1%
Perforation of the gallbladder 0.5% 0.1%
Hemorrage or hematoma 0.1% -
Perforation of the bule duct 0.1% -
Fistula of the bile duct 0.1% -
Affecting other organs or systemic 0.1% 2.6%
Pulmonary failure - 1.2%
Pneumonia 0.1% 0.8%
Septicemia - 0.4%
Urinary retention - 0.2%



with the group aged 65 to 74 years [72,6% (376/508)
versus 58,1% (508/778), p<0,05] and increased need for
open cholecystectomy [20,9% (106/508) versus 12,9%
(100/778), p<0,05]. 
Regards to the post-operative outcomes of interest, the
events of in-hospital mortality, transfer to intensive unit,
and post-operative complications occurred after chole-
cystectomy in significantly higher percentages among
patients aged ≥75 years compared with the other group,
such as reported in Table I. Of 508 patients aged ≥75
years, 8 (1,6%) died during the hospitalizations, 25
(4,9%) were transferred to intensive unit, and 29 (5,7%)
experienced a postoperative complication compared with
0,4% (3/778), 2,3% (18/778), and 1,7% (13/778),
respectively, of those aged 65 to 74 years. Also, the post-
operative stay in days resulted longer in patients aged
≥75 years [7.2 (± 7.2) versus 4.9 (±6.4); p<0.05]. Table
III shows the type of complications in the two groups. 
Univariate analysis to measure the associations between
predict variables and at least one of the clinical negative
outcomes occurred after cholecystectomy was shown in
Table IV.
After correction by confounding factors throughout mul-
tivariate analyses for patients aged 65 to 74 years the
variables that resulted a predictor of negative outcome
were presence of comorbidities (OR=4,6; 95% CI: 2,3-
9,1; p<0,05), need for open cholecystectomy (OR=6,5;
95% CI: 3,3-12,9; p<0,05), and urgent admission to the
hospital (OR=2,6; 95% CI: 1,4-5,2; p<0,05). The same
predictor factors resulted of OR=2,2 (95% CI: 1,2-4,0;
p<0,05), OR=10,3 (95% CI: 5,6-18,9; p<0,05), and
OR=1,7 (95% CI: 1,1-2,7; p<0,05), respectively, in the
older patients aged ≥75 years.

Discussion and Comments

In the recent years there has been an increase in the
number of cholecystectomy procedures in elderly and
frail patients for symptomatic cholelithiasis or acute
cholecystitis. This phenomenon is related to an increase
in life expectancy, to an improvement in the incidence
of the lithiasic pathology in elderly patients but also to
a better management of the peri-operative period 8 9.
In the literature, the age to define an elderly patient is
not standardized considering that 65, 70 or 75 years are
alternatively used as cut-off line 10 11. The incidence of
cholelithiasis and cholecystitis in the geriatric population
over 65 years of age increases linearly as the general pop-
ulation ages 12. Patients with an age of 75 or older are
those who represent the real group of high-risk surgical
patients 11. In the literature, most studies compare the
performance of groups of elderly patients undergoing
cholecystectomy with groups of younger patients, with-
out assessing variations occurring in the elderly patient
cohort alone 13. Instead, the design of this study focused
on the elderly population alone to observe clinical and

outcomes changes correlated with its progressive aging.
In general, advanced age is frequently associated with
increased co-morbidity and more limited functional
reserve 14. Also, in this study with the progression of
age, the elderly population undergoing cholecystectomy
presents a significant increase in co-morbidity (using both
ICD-9 and CCI index) but also a more severe lithiasic
pathology (cholecystitis) at the time of hospital admis-
sion. A greater severity likely also related to a generally
more nuanced symptomatology resulting in a possible
delay in hospital admission and diagnosis 15 16. A co-
morbidity often associated with a limited functional
reserve, typical of the frail elderly patient, is the element
that frequently contributes to complicate the postopera-
tive course of these patients 17 18 19. In both of our two
cohorts of elderly patients, with an increasing trend, the
most frequent co-morbidities were found to be cardio-
vascular and diabetes. These patients have an increased
risk for the development of postoperative complications
and therefore require a more accurate preoperative eval-
uation and adequate monitoring 11 20 21. The incidence
of acute cholecystitis appears to be higher in the elder-
ly population and increases, as in this study, with the
increase in age among patients undergoing cholecystec-
tomy intervention 10,22,23. 
Elderly patients undergoing surgical treatment are likely
a cohort of subjects in whom alternative treatments, such
as percutaneous drainage and/or antibiotic therapy, often
preferred in the high-risk population, could not be pur-
sued 10,24. This would also explain why, in older patients,
there is an increase in the number of emergency proce-
dures, which probably cannot be waived, with a decrease
in those in election where, in the presence of a non-
acute pathology, a conservative approach is preferred0 25.
Emergency cholecystectomy is associated with a higher
incidence of complications and mortality than elective
cholecystectomy. On the other hand, in some recent
comparative studies, elderly patients undergoing percu-
taneous drainage of the gallbladder have shown an
increased rate of mortality, complications, bleeding, and
longer length of stay than those undergoing cholecys-
tectomy, even in emergency settings 26-28.
Furthermore, as indicated by Windbladh et al. in addi-
tion to increased 30-day mortality, frequently percuta-
neous drainage does not prove to be a definitive treat-
ment, with 40% of patients subsequently requiring
surgery 29. A careful pre-operative evaluation on a case-
by-case basis and a correct informed consent highlight-
ing risks and benefits are therefore crucial in choosing
the most appropriate therapeutic strategy in a frail patient
27. The laparoscopic cholecystectomy in the elderly,
despite being burdened by an increase in intraoperative
and postoperative complications, especially in cases of
acute cholecystitis, compared to the younger population,
appears to be safe and to be preferred to the laparo-
tomic approach 30-5. In fact, it is characterized by a low-
er rate of post-operative complications and a shorter aver-
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age length of stay 31,32. Caglià et al. have analised a series
of 50 elderly patients (aged over 70) undergoing laparo-
scopic cholecystectomy and evaluated the correlation
between age, gender, ASA score, comorbid illness, prior
abdominal surgery, presentation, operative time and con-
version rate, postoperative morbidity, and mortality rates
and length of hospital stay. They conclude that, com-
pared to open cholecystectomy, laparoscopic cholecys-
tectomy is a relatively safe procedure that can be accom-
plished with acceptable low morbidity; in contrast to our
study no evidence of any increased risk for conversion
to an open cholecystectomy, delayed recovery, or pro-
longed hospitalization has been reported 33.
On the other hand, as observed in this study, the use
of laparotomy increases with age, due to the greater com-
plexity of the patient both in terms of presence of co-
morbidities and complicated pathology. 34 35. This result
is also confirmed in the recent literature, although with
very different percentages probably because the choice is
operator related. Serban et al. report a laparotomic
approach rate of 61.75% in patients over 60 years old,
while in the study of Kuwabara et al. the percentage of
patients over 70 years old undergoing laparotomic chole-
cystectomy is 20.5% 34-36. Similarly, increasing age
should be considered a preoperative risk factor for con-
version to open surgery (range 5% - 25%) 17,23,37. In
their retrospective study, Costantini et al. have evidenced
an increased rate of laparotomic conversions in a large
cohort of patients undergoing laparoscopic cholecystec-
tomy for gallbladder calculosis (906) with a series of pre-
and intra-operative risk factors (age over 60 years, dia-
betes, previous supramesocolic abdominal surgery, ultra-
sound signs of cholecystitis, white cell count over
9x103/dl, previous acute myocardial infarction and pre-
operative ERCP, intraoperative adhesiolysis). However,
they did not correlate this surgical approch with the
patients outcome 38. Similarly, Vardar et al., in their ret-
rospective study, have shown how patients with age
(median 56, IQR 52-71.2), adhesions, edema in the gall-
bladder, bleeding, previous scar tissue have an increased
risk of conversion in a large cohort of 1224 patients
undergoing laparoscopic cholecystectomy 39. Open access
in acute cholecystitis appears to be associated with a
higher rate of complications, as well as a predictor of
the use of greater economic resources. The recommen-
dation is therefore to prefer a laparoscopic approach
within the first 48 hours 34. As already described in the
literature, the increase in age has also determined an
increase in the number of days of hospitalization, prob-
ably related to a greater fragility of these patients and a
more complex clinical condition, resulting in a slower
post-operative recovery, as well as a more frequent access
to hospital in emergency and use of laparotomy surgery
15,40. As regard mortality, this is significantly increased
in the group of patients over 75 compared to those in
the less elderly group (6‰ vs 4‰), in agreement with
what reported by other authors where it results to be

between 0 and 4% 8,17,41-43. Generally, the most frequent
causes are related to the presence of cardiorespiratory co-
morbidities and septic complications related to an acute
or complicated cholelithiasis disease 11. The analysis of
the results of this study confirms the need to give spe-
cial attention to the elderly patient, especially after 75
years, when there is an indication for cholecystectomy
surgery. In fact, this is associated with an increased risk
of postoperative complications and hospitalization in the
intensive care unit, which are correlated with increased
mortality and higher management costs 10,35. 
Therefore, for a correct therapeutic choice, an adequate
preoperative assessment must always be carried out, even
in emergency, which allows a stratification of the oper-
ative risk through the evaluation of the presence of co-
morbidities and the severity of lithiasic disease. In the
cohort of patients investigated, the main post-operative
complications were abdominal peritonitis and biliary fis-
tulas/leaks, in addition to respiratory complications as
found in other reports 44. Moreover, in the present study
in patients older than 65 years the need for a laparoto-
my approach, the presence of comorbidities and emer-
gency admission significantly and independently
increased the risk of a complicated clinical course, the
need for ICU, the length of stay and mortality. On the
other hand, the presence of cholecystitis, a clinical con-
dition that increases with age, does not appear to be a
negative predictor, as also reported in the analysis of
Chong et al. 15. We are of course aware of the limita-
tions of the study. Indeed, like all retrospective studies,
the data collection may have some bias or losses. For
example, the impact of the conservative choice through
percutaneous cholecystic drainage in this elderly popula-
tion, which we often consider a priority, was not
reviewed. Moreover, with respect to the choice of laparo-
tomic surgical approach, it was not possible to discrim-
inate when this was the initial choice of the surgeon or
was instead the outcome of a conversion from an ini-
tial laparoscopic access. An eventuality that we know to
be more frequent with increasing patient age 11,19,45-47.

Riassunto

Negli ultimi decenni si è assistito ad un progressivo pro-
lungamento dell’aspettativa di vita della popolazione.
Questo cambiamento demografico ha portato nel tempo
ad un graduale incremento della quota di popolazione
che rientra nella fascia di età superiore ai 65 anni. Tale
aspetto è di importanza determinante in campo chirur-
gico, poiché l’incremento dell’età media dei pazienti ha
prospettato nuove sfide non solo a livello di tecnica
chirurgica, ma anche nell’ambito della gestione pre- e
post-operatoria, nonché in fase di formulazione della cor-
retta indicazione al trattamento. L’intervento di colecis-
tectomia è una procedura che viene eseguita sia in
elezione che in urgenza, per via laparoscopica o laparo-
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tomica, nella maggior parte dei casi per patologia
benigna. Si tratta di un intervento chirurgico ormai sol-
idamente protocollato e con indicazioni validate a livel-
lo internazionale, sottoposte a costante revisione. 
Questo studio vuole apportare un contributo proprio in
questo contesto, andando ad indagare come l’aumento
dell’età e la presenza di alcuni fattori di rischio (tipo di
approccio chirurgico, presenza di comorbidità, regime di
ammissione ospedaliera) possano predire un possibile esi-
to negativo post-operatorio (reintervento, ricovero in
ambiente intensivistico, exitus del paziente).
L’impostazione è quella dello studio retrospettivo, nel-
l’arco di tempo tra il 2008 ed il 2018, che comprende
tutti i pazienti di età ≥ 65 anni sottoposti al solo inter-
vento di colecistectomia (senza altre procedure chirurgiche
maggiori concomitanti) all’interno del Dipartimento di
Chirurgia dell’ospedale Santa Maria della Misericordia di
Udine. L’intera coorte è stata divisa in due classi di età,
64-75 anni e ≥75 anni, e quindi sono state considerate
le variabili gruppo di età, CCI, gravità della colelitiasi,
tipo di procedura (colecistectomia aperta/laparoscopica,
inclusa la conversione), regime di ricovero, durata del
ricovero, come possibili fattori predittivi per l’outcome
post-operatorio.
Dal punto di vista descrittivo i pazienti appartenenti alla
classe di età ≥75 anni presentano una maggiore frequenza
in termini di accessi urgenti, ricorso all’approccio laparo-
tomico, complicanze, ricovero in terapia intensiva e mor-

talità post-operatoria. In analisi multivariata, per
entrambe le classi di età, le variabili risultate predittive
di esito negativo sono la presenza di comorbidità, la
necessità di colecistectomia con accesso laparotomico o
conversione laparotomica ed il ricovero urgente in
ospedale. 
I nostri risultati pongono in evidenza come, in accordo
con l’attuale letteratura, la colecistectomia sia una pro-
cedura sicura anche nel paziente anziano, ma che richiede
un’attenta valutazione del rischio in fase pre-operatoria
in modo da indirizzare il paziente al miglior trattamen-
to in base alle sue caratteristiche cliniche, nonché un
adeguato monitoraggio post-operatorio in funzione della
presenza o meno di determinati fattori di rischio per il
peggioramento dell’outcome.
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Table IV - Odds ratios, 95% confidence intervals, and p-value of the association between predictors and at least one negative post-operative outcome 
in the two aged groups undergoing cholecystectomy, 2008-2018.

Age 65-74 (778)
Outcome present (37)

Age ≥75 (508)
Outcome present (56)

%(n) OR (95% CI) p value %(n) OR (95% CI) p value

Gender
  male
  female

6.0% (25)
3.3% (21)

1.9 (0.9-3.8)
1 Ref

NS 11.0% (27)
11.1% (29)

1 Ref
1.0 (0.6-1.7) NS

Comorbidity (ICD-9)
  present
  absent 13.2% (16)
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<0.05 35.0% (36)
4.9% (20)

10.3 (5.6-18.9)
1 Ref

<0.05
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