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Abstract
Background: In 1999, the Society of American Gastro-
intestinal and Endoscopic Surgeons (SAGES) intro-
duced the SAGES Outcomes Initiative as a method for
its members to use for tracking their own outcomes.
This report provides a descriptive analysis of the cho-
lecystectomy database.
Methods: The SAGES Outcome Initiative database was
accessed for all gallbladder cases from September 1999
to February 2005. The data from the preoperative, in-
traoperative, and postoperative entries were summa-
rized. These data are purely descriptive, and no
statistical analysis was performed.
Results: The gallbladder registry contained 3,285 cases,
with 2,005 follow-up cases. Most patients were em-
ployed women with some comorbidities who had elec-
tive surgery under general anesthesia. Most of the
operating surgeons were attending surgeons and surgical
assistants. Most of the patients had biliary colic, and
symptoms were improved for more than 95% of the
patients. More than 90% of the cases were managed
laparoscopically, with a conversion rate of 3%. Biliary
imaging was used in the vast majority of cases, with
most shown to be normal. Intraoperative gallbladder
perforation was common, with bile duct injury occur-
ring in 0.25% of cases. The most frequently cited post-
operative event was wound infection, with most
complications classified as class 1. More than 95% of the
patients were able to return to work.
Conclusions: The SAGES Outcomes Initiative database
demonstrates that most participating SAGES members

perform laparoscopic cholecystectomies themselves
using intraoperative cholangiograms. Adverse outcomes
are few, with most patients able to return to normal
activity. Importantly, there were relatively few missing
data points, implying that when surgeons enter data, the
information is relatively complete.
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Surgeons, as a group, have been leaders in self-
assessment of surgical outcomes, especially complica-
tions. This is most evident in the time-honored mor-
bidity and mortality conferences that are a mainstay of
surgical practice. It was therefore natural for surgeons
to develop more formalized methods for tracking
outcomes. Among the first of these was the Society of
Thoracic Surgeons� database, initially for cardiac sur-
gery, but currently including other thoracic procedures
as well [12]. This particular database has become so
influential that Blue Cross/Blue Shield has tied pre-
ferred provider inclusion to participation in this
database [12].

In 1999, SAGES launched the Outcomes Initiative to
provide its members a vehicle for collecting and tracking
their outcomes. Previous publications have introduced
the database to the membership [7] and have compared
its data for antireflux surgery with the National Inpa-
tient Sample [11]. However, neither of the two cited
publications have truly reported the breadth of data that
the Initiative records. The purpose of this report is to
assess the practice patterns of the SAGES members who
input cases into the database for gallbladder surgery. By
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this assessment we hope to improve the collection of
data and to determine whether the results are broadly
comparable with other published data.

Materials and Methods

The SAGES Outcomes Initiative was established in May 1999
through the SAGES Outcomes Task Force in an effort to provide an
outcomes reporting system for its members. Any SAGES member is
eligible to register and input case information. Although participa-
tion is voluntary, once a member is enrolled, it is expected that all
that member�s cases will be recorded in a consecutive manner, and
that they will be potentially subject to a data audit. Case informa-
tion is entered via the Outcomes link through the SAGES Web site
(https://ssl-01-002.ssl-service.com/whispercom/00_default.asp). The
Web site is managed by Whisper Communications (Whisper-
com.com, Kingston, WA, USA). The service is free to any SAGES
member.

After obtaining a password and stating adherence to the Health
Insurance Portability and Accountability Act (HIPAA) rules, enrollees
may access the Web site at any time. Preoperative and operative data
common to all operations are entered using the Initial Surgical Log
form (Fig. 1), and data specific to cholecystectomies are entered using
the Initial Gallbladder Log form (Fig. 2).

At the first postoperative visit, the Surgical Follow-Up form
(Fig. 3), and the Gallbladder Follow-Up form (Fig. 4) are completed.
Each data form was constructed by a panel of experts, beta tested, and
then implemented in the database. Complication severity was fash-
ioned after the classification scheme of Clavien et al. [2].

The SAGES gallbladder registry was accessed for all cholecys-
tectomy cases from September 1999 to February 2005. Descriptive

statistics for each data point were calculated, including missing or
nonsensical data.

Results

A total of 3,285 initial entries with 2,005 follow-up en-
tries were identified in the cholecystectomy database.
More than 250 surgeons are registered in the Outcomes
Initiative, but approximately 50 surgeons entered the
majority of cases in the database. There is no way to
determine whether the surgeons were academicians or
private practitioners. The mean age ± standard devia-
tion was 49 ± 17 years. There were 2,339 female
(72.2%) and 900 male patients. Gender information was
missing in 46 cases (1.4%).

Table 1 presents the data on preoperative work sta-
tus, American Society of Anesthesiology (ASA) classifi-
cation, and preoperative comorbidities. Approximately
70% of the patients were employed. More than 80% of
the patients were classified as ASA 1 or 2, and more than
70% had at least one comorbidity. Emergency surgery
was reported for 465 (14.4%) of 3,240 entries (45 entries
were missing, 1.4%). Spinal anesthesia was used for 30
patients, whereas 194 patients had local anesthesia, 3,227
had general anesthesia, and 27 had general with spinal/
epidural anesthesia (15 entries were missing). Some pa-
tients received more than one type of anesthesia. The
average estimated blood loss was 39 ± 91 ml, and the

Fig. 1. The initial surgical input form, surgical log.

44



average operating time was 69 ± 40 min. Use of the
robot was reported by 194 surgeons (9.2%), whereas
1,906 did not report robot use. Figure 5 presents the
distribution of procedure codes reported.

Table 2 presents the operating and assistant sur-
geons. Approximately 70% of the operating surgeons
were attending surgeons, whereas more than 50% of the
assistants were another attending surgeon. Previous

Fig. 2. The initial gallbladder input form.

Fig. 3. The surgical follow-up form.
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operations were reported for 1,327 patients (42%),
whereas 1,848 had no previous surgery (110 entries were
missing, 3.3%). Preoperative biliary colic was reported
for 2,881 (91.3%) of 3,157 patients, and 2,666 (84.6%) of
3,150 patients had gallstones identified preoperatively.

Table 3 lists the number of disposable instruments
used. A mean of two disposable trocars were used per
case. The most commonly used were disposable trocars
and clip appliers.

Table 4 lists the operations and operative findings.
More than 90% of the cases were managed laparoscop-

ically, and the conversion rate was 3.6%. Intraoperative
bile duct imaging was performed in 71.1% of the cases.

Table 5 lists the intraoperative events. Spillage of
gallstones occurred in more than 25% of the cases, yet
the stones were lost in less than 2%. Although bleeding
occurred in about 10% of the cases, it resulted in con-
version for less than 1%. Pneumoperitoneum was ob-
tained by the open Hasson technique in 1,887 cases, by
the Veress needle in 1,104 cases, and by other means in
10 cases (284 entries were missing, 8.6%).

The average follow-up period was 13 ± 9 days.
Table 6 lists the postoperative events and complication
severity. The most common single postoperative event
was the need for postoperative endoscopic retrograde
cholangiopancreatography (ERCP). Nearly 90% of the
cases did not have a complication, but when complica-
tions occurred, they usually were categorized as class 1.

Fig. 4. The gallbladder follow-up form.

Table 1. Preoperative patient data

Work status (%) ASA (%) Comorbidities (%)

Not specified 4.2 I 30.0 None 27.8
Office 30.5 II 51.5 Cardiac 16.2
Physical labor 12.1 III 19.8 Pulmonary 15.0
Student 3.0 IV 1.7 Kidney 3.3
Unemployed 8.9 V 0 Liver 4.0
Retired 21.4 Alcohol 1.2
Disabled 4.2 Diabetes 10.4
Professional 8.0 Hypertension 28.4
Other 5.8 Malignancy 2.7

CNS 4.9
Obesity 19.5

ASA, American Society of Anesthesiology classification; CNS, central
nervous system
Note: There were 59 missing entries for Work Status and 126 missing
entries for ASA classification

Table 2. Operating and assistant surgeonsa

Operating surgeon (%) Assistant surgeon (%)

Attending 68.8 53.7
Fellow 2.0 2.4
Resident 4–5 21.4 9.4
Resident 1–3 8.0 6.9
Nonphysician — 27.4

a Data missing for 215 operating surgeons and 490 assistant surgeons

46



Bile duct injury occurred in 8 (0.25%) of 3,182 cases.
Readmission was reported in 37 entries (2.1%), but did
not occur in 1,724 cases (244 missing, 12,2%). Reoper-
ation was reported in 17 (1%) entries, but did not occur
in 1,757 cases (231 missing, 11.5%). Table 7 reports the
postoperative symptomatic change and postoperative
work status.

Tables 8, 9, and 10 compare the rates for postoper-
ative event occurrence, postoperative symptomatic

change, and postoperative work activity by CPT (Cur-
rent Procedural Terminology) code. These tables show
that the laparoscopic approaches generally had fewer
complications and faster return to normal activities.

Discussion

Insights from review of these data can be segregated into
three categories. First, the quality of the database itself
can be assessed. Second, the practice patterns of the
SAGES members entering their cases can be elucidated.
Third, some broad comparisons can be made, for
example, between cases managed laparoscopically and
open cases.

The quality of the data appears to be good. All the
items chosen for measurement were selected by SAGES
surgeons expert in issues involved in gallbladder surgery.
Therefore, these items are the patient characteristics,
procedure details, and outcomes that matter most to
surgeons. Because these are the items that matter most,
SAGES members would have an interest in accurately

Table 3. Use of disposable instruments

No. used

Veress needle 1,030
Disposable trocars 2,319
Clip applier 2,041
Bipolar cautery 157
Endoloop 283
Harmonic Scalpel 130
Endopouch 1,514
Scissors 736
Other 335

Table 4. Procedures performed and operative findings

Procedure
performeda (%)

Biliary
imaging (%)

Imaging
finding (%)

Laparoscopically 93.8 IOC attempted 3.3 Incomplete 3.0
Converted to open 3.6 Fluoroscopic 74.7 Normal 83.8
Started open 2.6 IOC static 6.8 Stones 7.8

IUS 15.3 Other+ 5.5

IOC, intraoperative cholangiogram; IUS, intraoperative ultrasound;
Other+, other positive findings
a Data missing for 102 procedures performed

Table 5. Intraoperative eventsa

GB perforation (%) GB stones (%) GB bed bleeding (%)

None 73.1 Yes 84.9 No 90.3
Yes, stones recovered 25.6 Sludge 4.4 Yes 9.3
Yes, stones lost 1.3 No Stones 10.7 Yes, requiring

conversion
0.4

Frequency (%)
Bile duct injury 0.25
Bile leak 0.4
Difficult dissection 30.0
Cholecystectomy death 0.2

a Within any data group, if total does not equal 3,285, then the difference indicates missing data

Table 6. Postoperative events

Postoperative event (%) Complication severity (%)

Recurrent biliary pain 0.7 N/A (no complication) 89.9
CBD stones 0.7 1 6.7
Postoperative ERCP 2.0 2 2.3
Wound infection 1.3 3 0.8
Abscess 0.15 4 0.2
Postoperative bile leak 1.5
Bleeding requiring transfusion 0.15
Pancreatitis 0.3
Cardiac arrhythmias 0.4
Myocardial infarction 0.15
Pulmonary embolism 0.1
Other pulmonary complications 0.4
Pneumonia 0.2
Hepatic 0.1
Cerebrovascular accident 0
Other CNS complications 0.15
Urinary 0.9
Renal 0.1
Deep venous thrombosis 0
Postoperative death 0.05
Other complications 13.9

N/A, not applicable; CBD, common bile duct; ERCP, endoscopic
retrograde cholangiopancreatography; CNS, central nervous system

Table 7. Postoperative symptomatic change and work activity

Symptomatic change (%) Work status (%)

Marked improvement 86.9 Full activity 86.0
Somewhat improved 11.0 Partial activity 10.9
No change 1.9 Unable due to procedure 1.9
Somewhat worse 0.1 Unable due to other reasons 1.2
Much worse 0.05
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recording these items. In fact, given the number of items
that surgeons are asked to record, there are relatively
few missing data points. The frequency of missing data
points is mostly in the low percentage range, reaching a
high of only 12.2%. This low rate of missing data is
striking given the richness of the data elements.

In addition, when SAGES members register to input
data into the database, they agree to participate in an
audit. Nevertheless, to date, audits of individual sur-
geons have not been conducted. Therefore, we have no
independent confirmation of data reliability.

On the other hand, because data are recorded by the
surgeon rather than administrative personnel, we can
assume that the recorded data actually are the most
clinically relevant. The operating surgeon knows exactly
the operation performed, the instruments used, the
symptomatic outcomes, and the like, which a coder may

not believe is important from the standpoint of billing,
but which is very important from the standpoint of
outcome. For example, when the Outcomes Initiative
database was compared with the National Inpatient
Sample for antireflux surgery, the complication rates
were found to be similar [11].

Another way to assess the ‘‘truthfulness’’ of the data
in the registry is to compare it with the data of other
population-based studies. For example, Livingston and
Rege [9] in reviewing the National Hospital Discharge
database found conversion rates of 5% to 10%, whereas
the SAGES database reports a conversion rate of 4%.
Others have reported bile duct injury rates of 0.25% to
0.5% [5, 10], whereas the SAGES gallbladder registry
reports an injury rate of 0.25%. In addition, other
findings, such as the rates of acalculus disease and
identification of choledocholithiasis, are in keeping with

Table 8. Postoperative occurrence rates for events based on procedure codea

Code Rec biliary pain (%) CBD stones (%) ERCP (%) Infection (%) Abscess (%) BileLeak (%) Bleeding (%)

Laparoscopic codes
47562 0.6 0.4 1.3 0.6 0 0.9 0
47563 0.6 0.2 1.1 1.1 0.2 0.7 0.1
47564 0 7.0 12.3 3.5 1.7 1.7 0

Open codes
47600 0 0 0 0 0 0 0
47605 0 0 0 10.8 0 1.5 0
47610 0 7.7 7.7 7.7 0 7.7 0

Rec biliary pain, recurrent biliary pain; CBD stones, retained common bile duct stones; ERCP, need for postoperative endoscopic retrograde
cholangiopancreatography; Infection, wound infection/breakdown; Abscess, deep infection (abscess); Bile leak, bile leak other than from bile duct
injury; Bleeding, bleeding requiring blood transfusion
a Other postoperative events include pancreatitis, cardiac arrhythmia, myocardial infarction, pulmonary embolus, other pulmonary complications,
pneumonia, hepatic complications, cerebrovascular accidents, other neurologic events, urinary complications, renal complications, deep venous
thrombosis, death, and ‘‘other’’ complications, all of which occurred in less than 1% of cases

Table 9. Postoperative symptomatic follow-up assessment by procedure code

Code Marked (%) Somewhat improved (%) No change (%) Somewhat worse (%) Much worse (%)

Laparoscopic codes
47562 87.1 9.9 3.0 0 0
47563 86.9 11.5 1.3 0.3 0
47564 98.2 1.8 0 0 0

Open codes
47600 91.7 8.3 0 0 0
47605 83.0 15.3 1.7 0 0
47610 69.2 23.1 7.7 0 0

Marked, marked improvement

Table 10. Patient follow-up evaluation by work activity status

Code Full work (%) Partial work (%) Unable-procedure (%) Unable-other (%)

Laparoscopic codes
47562 86.9 10.5 0.7 2.0
47563 83.9 13.9 0.8 1.8
47564 83.9 16.1 0 0

Open codes
47600 66.7 33.3 0 0
47605 29.7 63.9 1.6 4.9
47610 33.3 50.0 8.3 8.3
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traditionally accepted rates. Therefore, these compari-
sons are a surrogate for ‘‘quality control’’ of the data-
base.

The practice patterns of the SAGES members con-
tributing to the database were somewhat surprising.
First, 94% of the cholecystectomies were completed la-
paroscopically, with a 4% conversion rate (Table 4).
This is despite the fact that surgeons reported difficult
dissections in 28% of the cases (Table 5). The attending
surgeon was the operating surgeon in nearly 70% of the
cases, and interestingly, the assistant surgeon in more
than 50% of the cases (Table 2). This implies that most
of the entries describe nonteaching cases, although we
cannot determine whether these entries were from aca-
demic institutions or not. This is somewhat different
from the results of a review of the Initiative�s antireflux
surgery registry [11]. The patients were what would be
considered ‘‘typical’’ gallbladder patients, mostly fe-
males in their fifth decade of life, with more than 90%
having biliary colic and 85% having gallstones docu-
mented preoperatively. This is particularly important
because studies using a Medicare administrative data-
base due to the patients recorded in that database have
older patients with fewer women [3]. Therefore, the re-
sults of those studies may be skewed, because others
have shown that cholecystectomy in older patients has
more adverse outcomes [1].

Two of the most extensively debated issues in lapa-
roscopic cholecystectomy are bile duct injury and the
use of routine intraoperative cholangiograms. It is rec-
ognized that laparoscopic cholecystectomy has been
associated with higher bile duct injury rates than open
cholecystectomy. One of the methods suggested to de-
crease bile duct injury is the use of the intraoperative
cholangiogram [4]. Biliary imaging is reported in the
Outcomes Initiative database for 71% of the cases, but
was unsuccessful for only 2%. This is a higher rate of
intraoperative cholangiography than the 63.7% reported
from a population-based study in the state of Wash-
ington [5]. The SAGES reported bile duct injury rate is
0.25%. This does show that SAGES members, as a
group, more frequently use biliary imaging, and this
may be related to the lower bile duct injury rate.

The database can be used to determine the conse-
quences of certain events. For example, whether spillage

of gallstones at the time of laparoscopic cholecystec-
tomy causes adverse outcomes or not is still debated [13,
15]. In the gallbladder database, stones reportedly were
left in the peritoneal cavity in 1.23% of the cases, yet
abscess formation occurred in only 0.15% of the cases. If
stone spillage were a more serious issue, we would have
expected to see a higher rate of abscess formation. An-
other example is that 11% of the patients had acalculus
gallbladder disease, yet 98% reported marked or some-
what improved symptoms. If acalculus gallbladder dis-
ease did not lead to symptoms, then we would expect a
lower rate of symptom improvement. This is particularly
important in that symptom improvement is the primary
motivator of patient satisfaction [6, 8, 14]. However, the
problem here may be in the follow-up assessment. With
an average follow-up period of about 2 weeks, certainly
immediate postoperative complications can be recorded
accurately. However, for other outcomes, particularly
symptomatic relief, this follow-up period may be too
short.

In addition, the Outcomes Initiative database is
capable of analyzing ‘‘linked’’ data (e.g., does an asso-
ciation exist between spilled stones and intraabdominal
abscesses). However, the database must be interrogated
specifically for this purpose.

Although the SAGES and other databases appear
useful, databases have general shortcomings. The most
significant issue is data accuracy. The SAGES database
is recorded by surgeons. Consequently, there may be a
bias against the recording of ‘‘bad’’ outcomes. In
administrative databases, problems with the data could
result from failure to include uninsured persons, turn-
over of coverage for low income persons, and the
recording of only health care that results in a payment
claim to the insurer. In addition, because clerical staff
records the data, problems in data quality may result
from inaccurate coding, incomplete recording of com-
orbidities, and lacks clinical meaningfulness. Ultimately,
the purpose of such databases is not health care or
services research, but payment for services rendered.
Therefore, databases in general have limitations.

In conclusion, the SAGES Outcomes Initiative data-
base is useful for assessing the practice patterns of SAGES
members. Missing data are relatively few, and the data are
comparable with other published data on cholecystec-

Fig. 5. Distribution of primary procedure codes.
47562 = laparoscopic cholecystectomy;
47563 = laparoscopic cholecystectomy with
intraoperative cholangiogram;
47564 = laparoscopic cholecystectomy with
common bile duct exploration; 47600 = open
cholecystectomy; 47605 = open cholecystectomy
with intraoperative cholangiogram; 47610 = open
cholecystectomy with common bile duct
exploration.
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tomy. Future directions of the Initiative should include
increasing participation by SAGES members, confirming
the value of the database as a repository SAGES members
can use to document their outcomes, and using the
database as a benchmarking tool.
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