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ABSTRACT

ARASTIRMA

OZET

Aim: Financial aspects of laparoscopic cholecystectomy (LC) and the-
ir comparison with open cholecystectomy (OC) were evaluated in a
community hospital.

Patients and Methods: We retrospectively reviewed 156 consecutive
patients underwent LC (n=103) or OC (n=53) from January 2001 to
September 2002. Data from clinical charts, hospital charges and salari-
es of the personnel involving in treatment of patients were evaluated.
Disability costs were also estimated.

Results: Operating time for OC and LC were 69 and 70 minutes; pos-
toperative stay was 8 and 4 days; and total cost of hospital stay was 1341
and 1118 US § respectively. The median hospital stay in patients with
complications was prolonged to 14 days. Additional disability cost se-
condary to unnecessarily longer sick-leave periods for 14 servants amo-
unted to 5129 §$.

Conclusions: The cost, hospital stay and recovery periods of both ope-
rations were found to be comparable with the literature.

Key words: Laparoscopic cholecystectomy, open conventional cho-
lecystectomy, financial analysis, disability cost saving

INTRODUCTION

As in the other part of the world, laparoscopic cholecystec-

tomy (LC) becomes the first choice for the treatment of
symptomatic cholelithiasis in Turkey (1,2). The cost-effec-
tiveness of LC has been estimated with the studies from the
United States and the Europe (3,13). Most of the reports
have emphasized lower costs of LC compared to open cho-
lecystectomy (OC). However, others have found no signifi-
cant cost savings or even an increase in the hospital costs for
LC (5,12).

iletigim:

Amag: Laparoskopik kolesistektominin (LC) ile agik kolesistektominin
mali yonlerinin (OC) kargilasgtirilmasi bir devlet hastanesinde deger-
lendirildi.

Hastalar ve Yontem: Ocak 2001-Eyliil 2002 arasinda LC (n = 103) ve-
ya OC (n = 53) uygulanan156 hasta retrospektif olarak gozden gegiril-
di. Klinik ¢izelge verileri, hastane masraflar1 ve hastalarin tedavisinde
yer alan personel maaglari degerlendirildi. Engellilik masraflar1 da he-
saplanmustur.

Bulgular: OC ve LC igin ameliyat siiresi 69 ve 70 dakika idi; hastanede
kalis siiresi 8 ve 4 giin oldu ve hastanede kalig toplam maliyeti 1.341 ve
1.118 ABD $ idi. Komplikasyonlari olan hastalarda medyan hastanede
kalis siiresi 14 giine kadar uzamis oldu. 14 memurun gereksiz istirahat
stiresinden kaynaklanan ilave engellilik maliyeti 5.129 $ tutarindadur.

Sonug: Maliyet, hastanede kalis ve her iki operasyonun iyilesme do-
nemleri literatiir ile benzer oldugu saptanmugtir.

Anahtar kelimeler: Laparoskopik kolesistektomi, agik konvansiyonel
kolesistektomi, finansal analiz, engellilik maliyet tasarrufu

The studies cited as the basis for the economic analysis
of LC were mostly performed during the learning period of
the technique. Today, LC is generally performed by well-ex-
perienced surgeons, and more ergonomic equipments than
the previously employed are used. Therefore, the assess-
ment of the financial analysis of LC remains as a subject to
be revised. To the authors’ knowledge, there is no published
study on the examination of economic aspects of LC in
Turkey. The financial analysis of elective cholecystectomies
(OC and LC) in a community hospital was reported in this
retrospective study.
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PATIENTS AND METHODS
Patients

Clinical charts of 209 patients who underwent a cholecy-
stectomy operation between January 2001 and September
2002 in First Department of Surgery, Ankara Numune Trai-
ning and Research Hospital were evaluated retrospectively.
To ensure comparability of groups, exclusion criteria were
defined in such a way that elective open conventional cho-
lecystectomy could be compared with elective laparoscopic
cholecystectomy. Patients with any malignancies, acute
cholecystitis, choledocholithiasis and pancreatitis were exc-
luded from the study population. Rest of patients (n=156)
were called with phone by the same physician, and data of
131 patients that were adequately replied our questions we-
re finally analyzed. Questions for surveillance were created
to learn about the subjective recovery time after the opera-
tion and the required time for return to work. Moreover,
the questions were modified according to socioeconomic
status of the patients. It was thus possible to record the re-
covery time approximately.

Routine application of the LC operation for symptoma-
tic gallstone disease has been started in our clinic since July
1994. Before that, LC had only been performed sporadically
between 1991 and 1994. Since the first application of LC,
disposable instruments have been used for operation in our
hospital. To prevent false cost comparisons as a result of le-
arning curve, the time range for this analysis was limited to
abovementioned interval. Indications of our clinic on OC
in the study period were constricted with previous upper
abdominal operation and patients’ preference. The reason
for conversion from LC to OC in the study period is limited
with the surgeons’ preference secondary to operative diffi-
culties and the presence of operative complications. The
present analysis, therefore, compares the 53 (34%) open
conventional cholecystectomies with the 91(58%) laparos-
copic cholecystectomies performed between January 2001
and September 2002. During this period, 12 patients (8%)
who underwent laparoscopic cholecystectomy were conver-
ted to OC during the operation.

Demographics of the Study Group

Most of the patients were female (n=123; 78.8%), with me-
dian age 52.7 (range 23-83). There were 33 males (21.2%)
in the study group, with median age 61.3 (range 31-87).
There were no statistically significant differences between
LC and OC groups in any of variables according to Ameri-
can Society of Anesthesiologists (ASA) classification, except
age. The median age of the patients who underwent OC (58,
range 45-87) was significantly higher than those who un-
derwent LC (53, range 25-83) (p=0.024).

Socioeconomic Status of the Study Group

Most of patients in the study group belonged to lower socioe-
conomic status in the community. Only 14% (n=22) of pati-
ents had a regular occupation. Housewives constituted 68%
(n=92) of patients that were not employed. Forty patients we-
re retired government employees (29%), and 2 patients were
unemployed in this group. Patients with a proper employ-
ment were classified into three categories; civil servants
(n=15), workers (n=2), and self-employed persons (n=5).

Financial Analysis

During the assessment of costs, data obtaining from the Mi-
nistry of Health, the Ministry of Finance, State Institute for
Statistics (DIE), State Planning Organization (DPT) and
from Purchasing and Paymaster departments of the Ankara
Numune Training and Research Hospital were used.

Hospitalization Costs

Because of the operation of our hospital was affiliated with
the Ministry of Health, price quotation for all hospital ser-
vices (originally designed from the Ministry of Finance) is
authorized and organized by the Ministry of Health. There-
fore, the data for analysis of hospital charges (admission, di-
agnostic (laboratory-radiologic), anaesthetic, operative, ca-
re and miscellaneous documentation) were used according
to the declared list of the Ministry of Health (Table 1). The
difference in anesthesia charges between LC and OC in the
Table 1 are independent from duration of operation, and is
determined by Ministry of Finance. Operating room wea-
ring costs and other indirect (uncontrollable) costs such as
cleaning, maintenance and depreciation costs of the perma-
nent LC equipments (cameras, insufflators, etc.) were also
included to the analysis. The personnel who made the

Table 1— Quoted charges in our hospital.

Parameters Prices (US $)*
Ward charges for a day 121
Examination 4.6
Consultation 4.6
Routine preoperative laboratory tests 84.8
ECG 3.2
Posterior-anterior chest x-ray 6.4
ICU bed charges for a day 49.8
Operative charges for OC 196.5
Anesthesia charges for OC 58.9
Operative charges for LC 3215
Anesthesia charges for LC 96.4

ECG: Electrocardiography, OC: Open Cholecystectomy, LC: Lapa-
roscopic Cholecystectomy, ICU: Intensive Care Unit

*Salaries were calculated under the guidance of data obtained from
Department of Paymaster, Ankara Numune Training and Research
Hospital, the Ministry of Health, and the Ministry of Finance.



Table 2— Staff salaries classified into professions.
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Profession Estimated salary Estimated working hours for LC ¥ Estimated working hours for OC ¥
per day (US $)* (for elective patient) (for elective patient)
Surgeons 19.6 220 min 340 min
Anaeshesists 19.6 100 min 100 min
Senior surgeon (resident) 15.9 410 min 630 min
Nurse 10.7 365 min 595 min
Technician (operation room) 10.7 90 min 90 min
Other hospital staffs 53 150 min 270 min

*Salaries were calculated under the guidance of data obtained from Department of Paymaster, Ankara Numune Training and Research Hos-

pital, and the Ministry of Finance.

¥ Total working time for each personnel (shown in Table) was calculated according to median hospital stay of elective patients.

physical examination on admission, who gave the anaesthe-
sia, who did the operation, and who conducted bed visits
were taken into account in the analysis. Personnel salaries
and wages are paid by the Ministry of Finance in Turkey.
So, the salary data of the responsible personnel during the
hospitalization of patients were obtained from the Ministry
of Finance (Table 2). For calculation of personnel costs for
cholecystectomy, the total working time (hour) required
for elective cholecystectomy procedure for professional
groups (surgeons, physicians, anaesthesists, nurses and ot-
her hospital staffs required during the hospitalization) was
determined (Table 2). Personnel costs were calculated for
each patient by using the personnel salaries calculated on
the basis of per working hour.

Disability Costs

Full-recovery time for adequate occupational performance
was determined and recorded for each patient who had an
occupation. Determined period of disability was compared
to previously given sick-leave period (upon discharging).

Table 3— Clinical data are presented according to groups.

The disability costs were calculated according to salaries of
the patients. Patients’, surgeons’ and employers’ responsibi-
lities on the disability cost savings were evaluated. The disa-
bility costs of house wives, an important part of house eco-
nomy, were not calculated. Great variety on economic pro-
ductivity within housewives in Turkey impedes healthy eva-
luation of disability costs.

All values about charges were converted from Turkish
liras to American dollars in order to allow easy comparisons
with previous studies. The variations in the exchange rate
according to years were also taken into account during the
analysis. The 2001-2002 costs were applied in all cases in or-
der to avoid any inflation cost bias.

Statistical Analysis

Obtained data were classified and loaded into the computer
with the assistance of staff from Department of Biostatistics,
Hacettepe University. Data were analyzed using Student’s -
test, Fisher’s Exact Test, the Mann-Whitney U test, and
Kruskal Wallis test.

Open cholecystectomy Laparoscopic cholecystectomy Laparoscopic to open

Parameters (n=53) (n=91) conversion (n=12)
Operation time (min) 69 (45-110) 70 (40-121) 110 (70-160)*
Operative complications - 2 (2.2) -

Biliary tract injury 1

Bleeding from omentum 1
Wound infection 8 (15.1%) 4 (4.4%) ? 2 (16.7%)

2 (1-3) (n=45/53)
8 (2-20) (n=45/53)
5 (2-60) (n=45/53)

1 (1-2)# (n=76/91)
4 (2-14)¥ (n=76/91)
2 (0-8)i (n=76/91)

3 (1-4) (h=10/12)
7 (2-19) (n=10/12)
4.5 (2-10) (n=10/12)

Adequate oral resumption (day)
Duration of hospital stay (day)
Subjective recovery time (day)

Data were expressed as median (minimum-maximum). * P<0.01 (conversion group versus OC and LC group); * P<0.05 (LC group versus OC
and conversion groups); ¥ P<0.001 (LC group versus OC and conversion groups); - P<0.001 (LC group versus OC and conversion groups)
(Student’s t test); - P<0.05 (LC group versus OC and conversion groups) (Fisher's Exact Test).
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Tablo 4— Cost analysis of LC and OC procedures. All values are expressed as median (min.-max.).

Parameters

Open cholecystectomy

Laparoscopic
cholecystectomy

Laparoscopic to open
conversion

Hospital Charges (US $)
Total Charges (including
personnel charges)

854 (580-1370)
1341 (635-1650)

878 (755-1280)
1118 (782-1460)

896 (790-1395)
1471 (653-1725)

RESULTS

DISCUSSION

Clinical data for patients treated by OC or LC are presented
in Table 3. The median operation time (incision to close)
for LC procedure was not significantly different from the
open procedure. Operation time was prolonged in cases
with LC-OC conversion. During the study period, 2 (2.2%)
patients re-operated due to operative complications (com-
mon bile duct injury and bleeding from omentum). Both
complications were determined in the early postoperative
period. There were no operative or postoperative deaths.
Postoperative complications (the unique complication was
wound infection) were determined in 14 patients (9%). The
median hospital stay of patients with complication was 14
days (range 6-25), compared to others (median 4 days, ran-
ge 2-14) (p=0.02). The difference of wound infection rates
between LC, OC and LC-OC conversion was found insigni-
ficant. Inspected recovery parameters (adequate oral re-
sumption, duration of hospital stay, subjective recovery ti-
me) improved significantly after LC compared to OC pro-
cedure and LC-OC conversion (Table 3).

Hospital expenses of procedures were summarized on
Table 4. Sum of operating room and equipment wearing
costs were 110 $ (90 to140) for OC and 200 $ (165 to 220)
for LC. Without taking into consideration of personnel sa-
laries, LC procedure was more but insignificantly expensive
than OC. If, personnel charges were added to analysis, the
mean cost of LC would come out less but insignificantly ex-
pensive than OC. Conversion during the LC procedure cau-
sed an increase in the operation-related costs to 1471 US
dollars (p>0.05, as compared to LC or OC patients).

All patients have an occupation were operated with the
laparoscopic technique. All workers and self-employers in
the study group were re-started to their jobs at the end of
the subjective recovery period. However, the observed peri-
od in civil servants for complete recovery to their occupati-
on was prolonged compared to other profession groups. If
subjective recovery time was subtracted from the previously
given sick-leave period, the sum of resting days without di-
sability of these servants (n=14/15) would reach to 367
days. The sum of additional disability costs of these servants
to government would reach to 5129 US dollars.

During the last decade, financial aspects of laparoscopic
cholecystectomy have been evaluated with detail in studies
from developed countries. Factors affected to cost analysis
of the LC which described in exclusion criteria are conside-
red into analysis in most of these series. However, bias se-
condary to higher costs due to additional interventions are
not eliminated in these studies.

Early reports during learning curve of the laparoscopic
cholecystectomy are permitted relatively optimal patient se-
lection for examination (3,5-8,12,14). In the current appro-
ach to cholelithiasis, optimal comparison of open cholecy-
stectomy versus laparoscopic one does not make easily.
Priority on surgical treatment of gallbladder disease belongs
to laparoscopy. In a recent analysis from Germany, authors
were tried to solve this problem by historical comparison of
LC and OC patients (4). However, cost differences between
revealed periods in this study are not eliminated yet. To eli-
minate alterations dependent to economic period, our
study designed in the same interval for each technique.

Conditions hinder to laparoscopic cholecystectomy are
diminishing day by day with intensive efforts of laparosco-
pic surgeons. Dependent to our clinical policy, only history
of previous abdominal operation and patients’ preference
hinder laparoscopic cholecystectomy. These contraindicati-
ons are generally accepted within the literature. Abovemen-
tioned factors reflect to our study with an age bias. All pati-
ents in the OC group were older than 53 years (median 58).
In the LC group, however, median age was 53 years which
means that half of the LC patients were younger than the
youngest patient in the OC group. This significant differen-
ce may be explained by two factors. The median age of pa-
tients exposed to previous abdominal surgery in OC group
was 54 (44-65). Second, patients preferred to open cholecy-
stectomy (despite, have an adequate information about la-
paroscopic procedure) were generally older than fifth deca-
de (median age; 63, 51-87). Dependent to our observations,
patients older than fifth decade in study population are ge-
nerally prejudiced to laparoscopic procedures when com-
pared to classic approach.

Complications reported in open and laparoscopic cho-
lecystectomy series is not comparable objectively because of
the differing exclusion criteria, periods of hospital stay and



the definition of the term ‘complication’, as discussed by
Bosch et al.(4) Dependent to small sample size in our analy-
sis, bile duct injury in LC found higher (1.09%) than gene-
rally acceptable range (0.3-0.5%) (15). Open conventional
cholecystectomy accompanied lower severe operative comp-
lication rate in our patients, as indicated in literature (15).

Advantages of LC on the clinical outcome were proved
together in our series. Each of the recovery markers were
improved in our patients who underwent LC, rather than
OC, similar to other series (3-5,11,13,16). Depending on
the increasing experience in laparoscopic procedures, the
operation time for LC is closer to the required time for OC.
Postoperative stay of patients underwent LC is longer than
those in western countries. This difference may be explai-
ned by surgeons’ and patients’ conservative opinion on
early discharge after cholecystectomy. Hospital stay was af-
fected negatively in the presence of complications.

The costs of open and laparoscopic approach to the
gallbladder disease are still a subject of controversy. The
inclusion criteria of patients in studies for financial analysis
of cholecystectomies are not easily comparable with each
other. The reported costs for LC range from 1516 US $ to
8095 US $ in literature (17,18). Those for OC range from
2221 US $ to 9857 US $ (13,14). In a recent analysis, estima-
ted costs for LC and OC are reported to be 2808 and 3434
US dollars, respectively (4). Higher costs of disposable lapa-
roscopic equipments in our country, and, determined
anesthetic and operative status of the LC (Table 1) are acco-
unted for more expensive hospital charges in LC. When the
personnel charges added to the analysis, estimated costs for
OC turn out to be more than LC. This difference between
costs is chiefly attributable to the considerably shorter pos-
toperative stay after the laparoscopic procedure.

Compared to presenting results from the developed co-
untries, our estimated costs for both procedures are less.
There are so many reasons responsible for these cost gaps.
First of all, the foundation aim of our hospital, as determi-
ned by the Ministry of Health, is to meet every need about
health problems of people who are at lowest socioeconomic
status in Turkey. As clearly observed in our patient profile,
majority of the patients were concerned into this group. Es-
timation of prices for health expenses is made by the Mi-
nistry of Finance according to lower socioeconomic section
of Turkish population. Therefore, previously quoted char-
ges in our hospital are less than university and private hos-
pitals in our country, as they are lower than to rates in de-
veloped country hospitals. Salaries and wages of health per-
sonnel, another concern of financial analysis, are also lower
than those in developed countries.

Despite limited numbers of persons have an occupation
in our study population, the recovery period of working pa-
tients to their jobs gives important information about the
distribution of disability costs in Turkey. More controlled
professions like workers in the private companies or self-
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employers return to their jobs within expected periods.
Profit and loss rates dependent to disability of workers are
a matter of concern by their employers. However, among
government servants and their officers, the same reason is
not taken into consideration adequately. It seems that offi-
cers of government servants do not supervise the sick leave
period given by clinicians to patients during discharge yet.
Doctors and chiefs of clinics, main determiners of sick lea-
ve period, additionally, do not pay special attention to de-
veloping gap between the real recovery time and given sick
leave period prescribed.

In conclusion, costs involved in LC procedure in our
hospital are found to be less expensive than those associated
with OC procedure. Recovery parameters among the pati-
ents were also found better in LC group compared to pati-
ents who underwent OC. Lower personnel salaries, lower
hospital charges and status of our hospital, all affect estima-
ted cholecystectomy costs. Disability cost savings within the
working population requires the full responsibility of doc-
tors, employers and officers of the patients who have a re-
gular occupation.
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