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Objective
This study evaluated, in a large, heterogeneous population, the outcome of open
cholecystectomy as it is currently practiced.

Summary Background and Data
Although cholecystectomy has been the gold standard of treatment for cholelithiasis for more
than 100 years, it has recently been challenged by the introduction of several new modalities
including laparoscopic cholecystectomy. Efforts to define the role of these alternative treatments
have been hampered by the lack of contemporary data regarding open cholecystectomy.

Methods
A population-based study was performed examining all open cholecystectomies performed by
surgeons in an eastern and western state during a recent 12-month period. Data compiled
consisted of a computerized analysis of Uniformed Billing (UB-82) discharge analysis information
from all non-Veterans Administration (VA), acute care hospitals in California (Office of Statewide
Planning and Development [OSHPD]) and in Maryland (Health Services Cost Review Commission
[HSCRC]) between January 1, 1989, and December 31, 1989. This data base was
supplemented with a 5% random sample of Medicare UB-82 data from patients who were
discharged between October 1, 1988, and September 30, 1989. Patients undergoing
cholecystectomy were identified based on diagnosis-related groups (DRG-197 and DRG-198),
and then classified by Principal Diagnosis and divided into three clinically homogeneous
subgroups: acute cholecystitis, chronic cholecystitis, and complicated cholecystitis.

Results
A total of 42,474 patients were analyzed, which represents approximately 8% of all patients
undergoing cholecystectomy in the United States in any recent 12-month period. The overall
mortality rate was 0.17% and the incidence rate of bile duct injuries was approximately 0.2%.
The mortality rate was 0.03% in patients younger than 65 years of age and 0.5% in those older
than 65 years of age. Mortality rate, length of hospital stay, and charges were all significantly
correlated (p < 0.001) with age, admission status (elective, urgent, or emergent), and disease
status.

Conclusions
These data indicate that open cholecystectomy currently is a very safe, effective treatment for
cholelithiasis and is being performed with near zero mortality. The ultimate role of laparoscopic
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cholecystectomy needs to be defined in the context of current and contemporary data regarding
open cholecystectomy.

Calculous disease ofthe biliary tract continues to be a
major national and international health problem. In
1882, Carl Langenbuch, a German surgeon, performed
the first successful cholecystectomy.1 Although surgical
removal ofthe gallbladder has been the gold standard of
treatment for cholelithiasis for more than 100 years, its
dominant position has been challenged by the develop-
ment of several new nonoperative modalities, including
oral dissolution agents,2'3 contact dissolution with
methyl-tert-butyl ether (MTBE),4 and electroshock wave
lithotripsy (ESWL).5-9 Recently, the introduction ofnew
technology for minimally invasive surgery and, specifi-
cally, laparoscopic cholecystectomy, has revolutionized
our approach to a number of problems and caused a
re-evaluation of clinical strategies.'0 Although laparo-
scopic cholecystectomy has become the preferred treat-
ment for symptomatic cholelithiasis in many parts of
this country, '1-14 some questions remain regarding issues
of cost and safety. Efforts to define the role of laparo-
scopic cholecystectomy in the management of patients
with symptomatic gallstone disease have been hampered
by the lack of contemporary data regarding open chole-
cystectomy.

Cholecystectomy has been a commonly performed
operation, with estimates suggesting that between
500,000 and 700,000 patients undergo surgical removal
ofthe gallbladder each year in the United States. Despite
the frequency with which this procedure is performed,
our understanding of current practice patterns and out-
come is limited. Existing studies that focus on large num-
bers of patients are either longitudinal, covering periods
of 27 to 43 years,'5 or are from a single institution.'6 In
these studies, the mortality rate for patients undergoing
open cholecystectomy was between 0.5%t6 and 1.8%.'5
The relevance of a longitudinal study over a long period
of time to current practice is unclear. Furthermore, the
appropriateness ofextrapolating data from a single insti-
tution to nationwide practice is questionable.
The aim of the current study, therefore, was to evalu-

ate, in a large, heterogeneous population, the outcome of
open cholecystectomy as it is currently practiced in the
United States. This information could then serve as the
basis for comparison with laparoscopic cholecystectomy
in terms of outcome, cost-effectiveness, and utilization
of resources. Data from this analysis of 42,474 patients

undergoing open cholecystectomy indicate that this pro-
cedure is indeed a safe and effective operation.

METHODS
Study Design
A population-based study was undertaken examining

all cholecystectomies, as defined by diagnosis-related
groups (DRG-197 and DRG-198), performed by sur-
geons in an eastern and western state during a recent
12-month period. This approach was designed to define,
in an unselected population, the morbidity and mortal-
ity rate, utilization of resources, including length of stay
and cost, and factors affecting outcome.
A cholecystectomy data base was developed by Lexe-

con Health Service, Inc. (Chicago, IL). The data com-
piled consisted of a computerized analysis ofUniformed
Billing (UB-82) discharge analysis information. The
sources for this study included discharges from all non-
Veterans Administration (VA), acute care hospitals in
California (Office of Statewide Planning and Develop-
ment [OSHPD]) and in Maryland (Health Services Cost
Review Commission [HSCRC]) between January 1,
1989, and December 31, 1989. This data base was supple-
mented with a 5% random sample of Medicare UB-82
data from patients who were discharged between Oc-
tober 1, 1988, and September 30, 1989 in states other
than California and Maryland. The Medicare data (Ex-
panded Modified Medpar data base) were obtained from
the Health Care Financing Administration. All patients
undergoing cholecystectomy as the primary procedure
were included in this study.

Study Population
Patients undergoing cholecystectomy were identified

based on two diagnosis-related groups: DRG-197 (total
cholecystectomy without complications) and DRG-198
(total cholecystectomy with complications). Patients
were then classified by Principal Diagnosis and divided
into three clinically homogeneous subgroups: (1) acute
cholecystitis, (2) chronic cholecystitis, and (3) compli-
cated cholecystitis (gangrenous cholecystitis, empyema,
perforation, etc.). Patients were excluded from further
analysis because of gallstone pancreatitis, choledocho-
lithiasis as the primary diagnosis, or inability to define
disease status.
Of the 42,474 patients who formed the basis for the

study, 31,643 (74.5%) were female and 10,831 (25.5%)
were male. Approximately 71% ofpatients (30,059) were
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younger than 65 years of age, while the remaining 29%
(12,415) were 65 years of age or older. Less than 8% of
the group were younger than 25 years of age, and most
patients undergoing cholecystectomy were in the fifth
and sixth decades of life.
Recent studies have demonstrated a relationship be-

tween insurance status and condition on admission, uti-
lization of resources, and ultimate outcome.'7 Table 1
lists the insurance status of the 42,474 patients studied.
Most patients were privately insured (nongovernment
sponsored) and the overall profile is consistent with pa-
tient profiles in the many community and private hospi-
tals throughout the country.

Data Analysis
Specific factors were analyzed as they influence out-

come. These outcome modifiers selected for analysis in-
cluded age, admission status (elective vs. urgent vs. emer-
gent), disease status (acute vs. chronic cholecystitis), and
associated procedures. Morbidity rates were determined
for each outcome modifier and were stratified according
to organ ofcomplication. Bile duct injury is a complica-
tion ofgreat importance in terms ofanalyzing treatment
modalities for gallstone disease. This specific complica-
tion was not recorded as a separate modifier. Therefore,
a decision was made to consider all complications identi-
fied as "accidental operative laceration" or "postopera-
tive fistula" to be bile duct injuries. While this decision
may not be optimal, it, if anything, overestimates the
true incidence of this complication in the current series.
We believe that the categories used to capture this com-
plication were sufficiently inclusive. Mortality was lim-
ited to in-hospital deaths because 30-day mortality data
were not available for the entire series. Length of stay
was defined as the total number of in-hospital days dur-
ing which the cholecystectomy was performed. Charges
refers to hospital-based charges for hospitalization and
specifically excludes physician fees.

Insurance Status No. of Patients %

Medicare 12,460 29.3
Medicaid 4286 10.1
Private 14,263 33.6
HMO/PPO 9247 21.8
Worker's comp 23 0.1
Self pay 1271 3.0
Other 915 2.2

Total 42,465 100.0

Frequency missing = 7.

~~~~~~ 6
Biliary Registry*

Current Series (1932-1979)

No. 42,474 10,008
Morbidity rate (%) 14.7 -

No. of deaths 71 177
Mortality rate (%) 0.17 1.77
Length of stay (days) 5.4 -

Charges ($) 7076

* Glenn F. Trends in surgical treatment of calculous disease of the biliary tract. Surg
Gynecol Obstet 1975; 140:877-884.

Statistical Analysis
All results are expressed as mean ± standard devia-

tion. The effects ofoutcome modifiers on morbidity and
mortality rates were determined using analysis of vari-
ance and logistic regression models. Differences were
considered to be significant at the 1% probability level.

RESULTS
Overall Series
Table 2 summarizes the outcome for the entire series

of42,474 patients. Data from a large, longitudinal, single
institution study'5 are provided for the purpose ofcom-
parison. In the current series, the overall morbidity rate
was 14.7%. This figure includes all complications, regard-
less of their severity or effect on length of stay or out-
come. In addition, it also includes 91 patients (0.21%)
who had an accidental intraoperative laceration (82) of
the gastrointestinal tract or postoperative biliary fistula.9
Although the incidence of bile duct injury is probably
not significantly different between the two groups, the
mortality rate in the current, contemporary series
(0.17%) is markedly less than that in earlier reports.'5
The mean length of stay in the current series of 42,474
patients was less than 6 days and in-hospital based
charges were $7,076.

Outcome Modifiers
Age

For the purpose of assessing the risk of age on out-
come, patients were classified as either younger than 65
years of age or 65 years of age or older (elderly group).
Data summarizing the effects ofage on outcome are dis-
played in Table 3. The complication rate was signifi-
cantly greater (p < 0.001) in elderly patients (25.7%) as
compared to patients younger than 65 years of age
(10.1%). In addition, there was a 17-fold increase (p <
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Age (yr)

< 65 > 65

No. 30,059 12,415
% of group 70.8 29.2
Morbidity rate (%) 10.2 25.7*
No. of deaths 9 62
Mortality rate (%) 0.03 0.50*
Length of stay (days) 4.7 7.3*
Charges ($) 5980 9728*

* p < 0.0001 vs. age < 65 years.

0.001) in the death rate for elderly patients (0.50%) as

compared to patients younger than 65 years of age
(0.03%). Length of hospital stay was significantly in-
creased (p < 0.001) in elderly patients, as were in-hospi-
tal charges (p < 0.001), compared to the younger cohort.

Admission Status

The effect of admission status on outcome is detailed
in Table 4. Non-Medicare patients were classified in
terms of admission status as either emergent (11.8%),
urgent (27.8%), or elective (60.4%). Morbidity and mor-
tality rates were significantly increased in patients re-

quiring emergent admission to the hospital versus the
group of patients who were admitted for elective chole-
cystectomy. In addition, length of stay and charges were

almost double in patients requiring emergent admission
compared to elective cases.

Disease Status

The impact ofchronic cholecystitis versus acute chole-
cystitis on outcome is displayed in Table 5. Although
patients with acute or complicated cholecystitis ac-

Admission Status

Emerg Urgent Elective

No. 4512 10,586 23,038
% of group 11.8 27.8 60.4
Morbidity rate (%) 20.0 18.3 10.1t
No. of deaths 14 5 4
Mortality rate (%) 0.31 0.05t 0.02t
Length of stay (days) 7.6 6.2 4.2t
Charges ($) 9270 9144 5135t

* Non-Medicare patients.
t p < 0.0001 vs. emerg.

:: _. _: .:.: .... ... ....._.... ..:::......s

Disease Status

Chronic Acute Complicated

No. 27,892 13,246 1336
%of group 65.7 31.2 3.1
Morbidity rate (%) 11.9 19.4* 25.2*
No. of deaths 29 34 8
Mortality rate (%) 0.10 0.26* 0.60*
Length of stay (days) 4.8 6.6* 8.6*
Charges ($) 5881 9043* 12,510*

* p < 0.0001 vs. chronic cholecystitis.

counted for only 34% of the total group, 59% of all
deaths occurred in this patient population. The death
rates in patients with acute cholecystitis (0.26%) and
with complicated cholecystitis (0.60%) were 2.5 and 6
times, respectively, as great as for patients with chronic
disease (0.10%, p < 0.0001). Utilization of resources, as
defined by length of stay and hospital-based charges, was
significantly increased in patients with acute or compli-
cated cholecystitis.
Acute and complicated cholecystitis, emergency ad-

mission, and age older than 65 years were associated
with increased mortality rates. In an effort to identify
which of these factors accounted for the outcome noted,
multivariate analysis with logistic regression was per-
formed. Chi square analysis indicates that the presence
of complicated cholecystitis and age older than 65 years
were the critical factors. Further analysis reveals that age
older than 65 years was the single most important deter-
minant of a fatal outcome.

Associated Procedures

The decision to perform secondary procedures was
based on physician preference, operative findings, or pa-
tient condition. Data summarizing the effect of second-
ary procedures on outcome are detailed in Table 6. Intra-

Procedure % of Cases Mortality Rate (%)

Intraop. cholang. 53.6 0.19
Appendectomy 4.8 0.18
Adhesiolysis 2.7 0.80
Open liver biopsy 1.9 1.10
Percutaneous liver biopsy 0.8 2.01
Arterial blood gas 0.8 2.09
Umbilical hernia repair 0.7 0.59

I

I

Ann. Surg. * August 1993



Open Cholecystectomy: Current Status 133

operative cholangiography was performed in approxi-
mately 61% of all patients, and did not appear to
adversely affect outcome as defined by mortality rate. In
fact, the mortality rate was significantly greater in pa-
tients who did not have intraoperative cholangiography.
This may reflect patient selection and the surgeon's deci-
sion not to proceed because of patient-related factors
that could not be discerned from this analysis. Similarly,
incidental appendectomy was performed in approxi-
mately 4.7% of patients with virtually no effect on out-
come. Once again, the increased mortality rate noted in
patients in whom this secondary procedure was not per-
formed is probably related to patient selection.

Co-Morbid Factors
The presence of co-morbid factors was recorded. A

total of26 groups ofrisk factors (composed of 1085 ICD-
M codes) were analyzed. Linear regression analysis dem-
onstrated that specific diagnoses, whether they were pres-
ent preoperatively or developed postoperatively, were
associated with a significant effect on both length of stay
and charges (Table 7). Of these factors, only three-hy-
pertension, congestive heart failure, and diabetes-were
shown to independently impact on mortality. Factors
that were notable for being associated with no mortality
included obesity, asthma, previous coronary artery by-
pass, and hypothyroidism.

Complications
The effects of intraoperative and postoperative com-

plications on mortality, length of stay, and in-hospital
based charges are summarized in Table 8. Although the
development ofpostoperative wound infection or biliary
fistula significantly prolonged length of stay and in-
creased cost, neither was associated with a significant
increase in mortality during that admission. While the
absolute number ofpatients with central nervous system
complications, intraoperative hemorrhage, postopera-
tive cardiac complications, intraoperative hemorrhage,
postoperative cardiac complications, or shock was rela-
tively small, each ofthese problems was associated with a
significant risk of death.

......~~~~~ ~ ~ ~ ~

Length of Stay
No. (Days)

Anemia
Absent
Present

Angina
Absent
Present

Atrial fibrillation
Absent
Present

Hypertension
Absent
Present

Cancer
Absent
Present

Cerebral infarct
Absent
Present

Congestive heart failure
Absent
Present

Coagulpathy
Absent
Present

COPD
Absent
Present

Diabetes with complications
Absent
Present

Diabetes without complications
Absent
Present

Aortic valve replacement
Absent
Present

Nephrotic syndrome
Absent
Present

Neurologic disease
Absent
Present

Renal disease
Absent
Present

41,301
1173

Charges ($)

5.3 6858
9.4 14,777

42,132 5.4 7046
342 8.0 10,815

41,738 5.4
736 10.0

37,754 5.4
4720 6.0

6924
15,734

6945
8128

41,726 5.4 7010
748 8.4 10,799

42,427 5.4
47 10.3

41,723 5.3
751 12.0

42,366 5.4
108 10.9

41,218 5.4
1256 8.0

41,850
624

5.4
9.4

40,498 5.4
1976 6.8

7068
14,596

6848
19,746

7041
20,767

6920
12,200

6982
13,407

6954
9578

42,080 5.4 7041
394 7.2 10,898

42,261 5.4 7034
213 9.7 15,419

42,134 5.4
340 9.1

42,163 5.4
311 11.1

7026
13,308

7052
17,329

All of these are significantly different, absent vs. present p < 0.001.

DISCUSSION
Over the last two decades, the management for pa-

tients with symptomatic gallstone disease has undergone
significant change. Although open cholecystectomy has
been performed quite successfully for more than 100
years, its preeminent position in the treatment strategy
for patients with cholelithiasis has been challenged by
the recent introduction and widespread application of

laparoscopic cholecystectomy and the development of
several nonoperative modalities, including medical dis-
solution with oral agents,2'3 contact dissolution with
methyl-tert-butyl ether (MTBE),4 and electroshock wave
lithotripsy (ESWL).'-7 Few procedures in the annals of
medicine have been accepted in such a universal manner
and with such speed as laparoscopic cholecystectomy.
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Length of Stay
No. (Days) Charges ($)

CNS
Absent
Present

Cardiac
Absent
Present

Respiratory
Absent
Present

GI tract
Absent
Present

Urinary tract
Absent
Present

Postop shock
Absent
Present

Hemorrhagic comps
Absent
Present

Accident. lac

Absent
Present

Wound disruption
Absent
Present

Postop. fistula
Absent
Present

42,447
27

42,177
297

41,492
982

41,696
778

42,026
448

42,460
14

42,297
177

42,392
82

42,415
59

42,465
9

5.4
19.4

5.4
9.5

5.4
9.2

5.4
9.3

5.4
7.4

5.4
14.7

5.4
9.0

5.4
8.5

5.4
8.5

5.4
28.2

Although laparoscopic removal of the gallbladder was

only first reported in 1988, it has rapidly become the
preferred procedure in many parts of this country and
throughout the world for patients with symptomatic
gallstone disease.'0-'4 Recent studies have advocated its
selective use for patients with more complicated clinical
situations, including acute cholecystitis.'8" 9 Despite the
obvious advantages of this procedure over open chole-
cystectomy in terms oflength ofstay, patient discomfort,
and cosmesis, concern has lingered about the incidence
of complications arising during laparoscopic cholecys-
tectomy. In particular, attention has been focused on the
incidence ofbile duct injuries associated with this proce-
dure.20'2' It has been difficult to compare outcome data
for laparoscopic cholecystectomy to the gold standard
because of the lack of contemporary data available for
the latter procedure, open cholecystectomy. While it
might be ideal to have a prospective, randomized, con-

trolled study comparing these two procedures, it is un-

reasonable to propose this given the universal appeal
and widespread acceptance of laparoscopic cholecyst-
ectomy.

The current population-based study has defined, in a
large, heterogeneous population, the status ofopen cho-
lecystectomy as it is currently being practiced through-
out the United States, in terms ofutilization ofresources
and outcome. Analysis of 42,474 patients who under-
went open cholecystectomy during a recent 12-month
period indicates that this operation is currently being
performed in a very safe manner with minimal morbid-
ity and mortality (0.17%), particularly in the younger
than 65 years ofage group (0.03%). Length ofhospitaliza-
tion, cost, and outcome are all directly linked to the sever-
ity of disease.
The 42,474 patients reported in the current study rep-

resent between 5.6% and 8.5% of all patients undergoing
cholecystectomy in the United States in any recent 12-
month period. Moreover, the population-based ap-
proach used in the current study provides an opportu-
nity to analyze a large population, which is consistent
with gallstone patients throughout the country based on
stratification by sex, age, and insurance status. This type
of analysis has proved quite useful in the assessment of
cost-effectiveness and quality of health care provided,
and is beginning to be employed to assess outcome after
surgical procedures.22 Such studies, however, can be
flawed and caution should be exercised in extrapolation
of data.

In the current population-based study, which con-
sisted of 42,474 patients undergoing cholecystectomy in
two separate states, the overall complication rate was
14.7%. Most of these complications were of minimal
clinical significance. However, the development ofintra-
operative hemorrhage or postoperative cardiac compli-
cations was associated with a significantly higher risk of
mortality. In fact, most deaths that occurred in this study
were the result of a postoperative cardiac complication.
This phenomenon has been well documented in earlier
reports.23-24 In terms ofanalysis ofsafety oflaparoscopic
and open cholecystectomy, perhaps the most critical
complication is a bile duct injury. Numerous reports in
the literature have suggested that the risk of bile duct
injury during open cholecystectomy is approximately
0.1% to 0.2%.25-27 Early experience with laparoscopic
cholecystectomy suggests that the incidence with which
this complication occurs is ten times as great (1%).' Al-
though it has been difficult to determine the exact fre-
quency with which this complication occurs during lapa-
roscopic cholecystectomy, the number of recent series
that have focused on this problem20'21 suggest that per-
haps bile duct injury does occur more frequently than is
being reported. These injuries may well represent part of
the learning curve and ultimately the incidence with
which this complication occurs during laparoscopic pro-
cedures will be appreciably less. However, bile duct in-
jury during open cholecystectomy is usually recognized
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before discharge, but this is not the case in laparoscopic
cholecystectomy. The way the current study was struc-
tured, it was impossible to precisely identify those pa-

tients who had bile duct injuries. However, we grouped
all patients listed as having an "accidental operative lac-
eration" or "postoperative fistula" as representing a

group of patients who may have had bile duct injuries.
While this approach is not ideal, it probably overesti-
mates the incidence of intraoperative bile duct injuries
during open cholecystectomy in the current series. Due
to the nature of this study, it is conceivable that patients
who required readmission at a later date as a result ofbile
duct injury that was not recognized during the index
admission may not have been identified. The 0.21% inci-
dence with which these findings were identified in the
current series correlates well with previous reports from
the literature.

In the current series, there were 71 deaths for a mortal-
ity rate of 0.17%. This would appear to be significantly
less than the mortality rate for open cholecystectomy
that has been previously reported in the literature. In
1975, a longitudinal study examining outcome in more
than 12,000 patients undergoing biliary tract surgery at a
single institution between 1932 and 1979 indicated that
the overall mortality rate was approximately 1%. '5 In
this same report, the authors summarized the experience
in more than 19,000 patients undergoing cholecystec-
tomy at ten different institutions worldwide during the
years 1946 to 1973. Outcome in this large group of pa-

tients was comparable, with the rate being approxi-
mately 1.6%. It has primarily been these data that have
provided the basis for the 1% mortality rate that has been
widely quoted in both the medical and lay literature dur-
ing the last 15 years. Extrapolation of this data has sug-

gested that approximately 5000 deaths occur each year

in the United States as a direct result ofcholecystectomy.
More recently, Ganey et al.'6 reported their experience

with cholecystectomy in 1035 patients undergoing oper-

ation at a single institution during the 5-year period be-
tween 1978 and 1983. The mortality rate in this series of
patients was 0.5% (five deaths). However, all five deaths
occurred in elderly patients who required either urgent
or emergent operation for complications associated with
acute cholecystitis. Although the large longitudinal stud-
ies cited above and this more recent experience from a

single institution have provided important information
regarding outcome from cholecystectomy, it has been
difficult to define the relevance of these data to current
practice.
The technical aspects of open cholecystectomy have

not changed appreciably during the last 25 years. None-
theless, our ability to provide optimal perioperative care

has significantly improved during this time period. This
fact is underscored by the realization that cardiovascular

disease is the most frequent cause ofmortality in patients
undergoing cholecystectomy.23'24 Analysis of specific
outcome modifiers indicates that age, admission status,
and disease status all influence patient outcome as de-
fined by morbidity, mortality, length of stay, and hospi-
tal-based charges. Each of these factors influences utili-
zation of resources and patient outcome. The most criti-
cal determinant of outcome would appear to be the age
of the individual patient, with patients older than 65
years ofage having a 17-fold increase in mortality rate as
compared to those patients younger than 65 years ofage.
While this cutoff is somewhat arbitrary, it has been used
previously in the literature and allows comparison be-
tween earlier studies. In more than 12,000 patients un-
dergoing biliary tract surgery at a single institution be-
tween 1932 and 1979, the mortality rate in patients
younger than 50 years of age was 0.3%; it was 5% in
patients older than 65 years of age.'5 The presence of
specific co-morbid factors also determines outcome. Se-
vere co-morbid factors identified in the current study
include congestive heart failure, a prior myocardial in-
farction, atrial fibrillation, and cirrhosis. These data are
consistent with previous reports that indicate that out-
come after cholecystectomy is determined more by the
overall medical status ofthe patient than by the extent of
the gallbladder disease.23'24

In recent years, considerable attention has been fo-
cused on utilization of resources and cost-effectiveness
of therapy. These types of analyses are assuming new
importance as trends in health care delivery continue to
evolve. Munoz et al.28 suggested that the cost of caring
for patients with acute cholecystitis was significantly in-
creased as compared to that for patients with more
chronic disease. These findings are consistent with our
own data. Length of stay data are one index of resource
utilization. Data from the current study indicate that
length of stay is significantly increased for patients with
acute and/or complicated cholecystitis. These findings,
in conjunction with hospital-based charge data, provide
an economic rationale for identifying patients early on
with symptomatic gallstone disease who would benefit
from elective as opposed to emergent care. One of the
advantages of laparoscopic cholecystectomy over the
open procedure is the reduction in length of stay and,
presumably, hospital charges. In the current series, the
average length of stay for patients admitted electively
was just more than 4 days. In a recent report of 355
patients undergoing laparoscopic cholecystectomy, the
mean length of stay was 1.6 days.29 This difference in
length of stay presumably should be associated with a
decrease in hospital-based charges. Recent data, how-
ever, failed to identify any significant savings from the
decrease in length of stay.' The authors suggest that the
failure to document any significant savings despite a
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marked reduction in the length ofhospitalization may be
due to the high cost of equipment and technology re-
quired for laparoscopic cholecystectomy. Furthermore,
when viewed from a population-based perspective, the
overall cost of laparoscopic cholecystectomy should in-
clude the additional direct and indirect expenses that
result from bile duct injury. Similar analysis for ESWL,
which included estimates for the cost of evaluating and
treating gallstone recurrence, provided important insight
into the economics of alternative treatments for choleli-
thiasis.8 9

The design of this study allows for a comprehensive
analysis ofa large, unselected population receiving simi-
lar care by a large number of health care providers in
widely disparate areas ofthe country during a recent 12-
month period. Since the large number of patients en-
tered into this study from two different states avoids ex-
traneous influences by regional practices and is not in-
fluenced by physician bias or compliance (as can occur
with survey type studies), we believe that the status of
open cholecystectomy as it is currently being performed
in the United States is accurately represented. There are,
of course, potential flaws inherent with this type of
study. The data are, by definition, retrospective and are
based on the accuracy ofhospital-derived discharge anal-
ysis. Although the assessment of hospital-associated
deaths from hospital discharge analysis may be inaccu-
rate,3' the nature of cholecystectomy and its associated
complications suggests that this is probably not a major
flaw in the current study.
The introduction oflaparoscopic cholecystectomy has

completely revolutionized the management of patients
with symptomatic cholelithiasis and it has largely re-
placed open cholecystectomy in many parts ofthe coun-
try. The advantages of this procedure over the conven-
tional approach relate primarily to patient satisfaction,
reduction in hospitalization, ease of recovery, earlier re-
turn to work, and cosmetic considerations.

This study does not promote open cholecystectomy
over the laparoscopic removal of the gallbladder or any
of the nonoperative modalities. Although data are rap-
idly being compiled for laparoscopic cholecystectomy,
efforts to understand this procedure's role in the overall
treatment strategy have been hampered by our inability
to compare it in a meaningful way to the standard of
care, open cholecystectomy. Data from the current analy-
sis of 42,474 patients undergoing open cholkcystectomy
during a 12-period indicate that this procedure is a safe
and effective operation with minimal morbidity and
mortality. Moreover, important information is provided
regarding utilization of resources and outcome that will
provide the opportunity to assess new and innovative
approaches to the management ofpatients with gallstone
disease. Ultimately, the role oflaparoscopic cholecystec-

tomy needs to be defined in the context of current and
contemporary data regarding open cholecystectomy.
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