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Ozet: ESWL'DEN SONRA HEPATOBILIYER SIN-
TIGBAFI ILE HEPATOSIT FONKSIYONLARININ
DEGERLENDIRILMES!

Son yillarda safra taglaruun tedavisinde cerrahi di-
sinda bircok tedavi yaklagim: ortaya ¢ikmistir. Bunlar
arasinda  extracorporeal shock wave lithotripsy
(ESWL) en etkili ve umut veren yéntemlerden birisidir.
Bu prospektif ¢alismada ESWL'nin  hepatoseliiler
fonksiyon iizerine olan etkileri kantitatif hepatobiliyer
sintigrafi ile incelendi. Safra taglart ultrasonografi ile
ortaya konan 12 hasta (2 erkek, 10 bayan) ile 10 kont-
rol (5 erkek, 5 bayan) ¢alismaya alindi. Hepatik cks-
kresyon fraksiyonu (HEF) ve ortalama transit siiresi
(OTS) hesapland:, normal simurlar kontrollerden elde
edildi. Biitiin hastalarin Pre-ESWL-HEF ve OTS de-
gerlerit normal sinuwrlar iginde idi. Tiim hastalarda
OTS'de Post-ESWL olarak degisiklik gériilmezken,
HEF degerleri ESWL sonrasinda 12 hastamin beginde
belirgin derecede diistii.

Sonug olarak ESWL'yi takiben hepatoseliiler disfonk-
styon ortaya ¢itkabilmektedir.

Anahtar kelimeler: ESWL, hepatobiliyer sintigrafi.

Several nonsurgical approaches have recently
been introduced for the therapy of patients hav-
ing gallstones. These new modalities are increas-
ingly more popular alternative to open cholecys-
tectomy, especially in patients refusing
operation or having operative risks. Among
these, extracorporeal shock wave lithotripsy
(ESWL) has been available in gallstone fragmen-
tation since 1985(1).

Several experimental and mostly morphologic
studies have been reported about the effects of
ESWL on surrounding tissues (2,3). Some clini-
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Summary: Several non-surgical approaches have re-
cently become available for the therapy of patients hav-
ing gallstones. Among these, extra corporeal shock
wave lithotripsy (ESWL) is the most promising and ef-
fective therapy mode.

This prospective study is conducted to investigate the
effects of ESWL on hepatocellular function, using
quantitative hepatobiliary scintigraphy. Twelve pa-
tients (2 male, 10 female) with ultrasonographically
documented gallstones and 10 controls (5 male, 5 fe-
male) were included in the study. Hepatic extraction
fraction (HEF) and mean transit time (MTT) values
were calculated and normal ranges were established
from the control group.

The pre-ESWL MTT and HEF values of all patients
were within normal range. Although no change was
observed between the control and post-ESWL MTT val-
ues of all patients; the post ESWL HEF values de-
creased significantly in 5 of the 12 patients.

We concluded that; hepatocellular dysfunction may
arise following ESWL.

Key words: ESWL, hepatobiliary scintigraphy.

cal studies in which liver functions investigated
by amino transferases (ALT, AST) have re-
vealed that after ESWL these tests rises mini-
mally (4).

In this study, to determine the acute changes in
hepatocyte functions after ESWL, we calculated
the hepatocyte extraction fraction (HEF) and
the hepatic mean transit time (MTT) by using
quantitative hepatobiliary scintigraphy.

SUBJECTS AND METHODS
ESWL PROCEDURE

A second-generation lithotriptor (Lithostar
Plus; Siemens, Erlangen, Germany) was used.
It integrates equipment for the electromagnetic
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Table I: Results.
P A T I E N S CONTROLS
1 2 3 4 5 6 7 8 9 10 11 12 | MEAN+SD MEAN+SD
Pre-ESWL
HEF 92 100 100 100 98 100 100 90.7 100 100 100 100 | 98.3+3.3 97.8+2.2
(%) 12 9.1 9.9 11 87 162 157 129 .11.8 109 13| 11.9+2.3 11.5¢1.9
MTT 12.2
(min.)
Post-ESWL
HEF 99 100 100 40 67 100 100 100 100 70 80 79 86.2+19.4 -
(%)
MTT 13 117 104 96 152 125 116 116 8.4 9.8 11.3 10.7| 11.3+1.7
(min.)

generation and focusing of shock waves with a
ultrasound targeting system in an over-table
module. Nine selectable power settings progress
from about 30% (setting 1) to 100% (setting 9) of
the maximum focus pressure (5). Twelve pa-
tients (2 male, 10 female) with ultrasonographi-
cally documented gallstones and ten controls (5
male, 5 female) were included in the study. Pa-
tients were selected according to following crite-
ria. Inclusion criteria were: 1) history of biliary
colic; 2) solitary radiolucent gallbladder stone up
to 30 mm in diameter or up to three radiolucent
stones with a similar total stone mass; 3) gall-
bladder visualization on an oral cholecytogram,;
4) identification of the stones and gallbladder by
ultrasound and succesful positioning of the stone
in the shock wave focus; and 5) shock wave path
that avoids lungs and bone. Exclusion criteria
were: 1) acute cholecystitis, cholangitis, biliary
obstruction, or known bile duct stones; 2) gas-
troduodenal ulcers; 3) acute pancreatitis; 4) co-
agulopathy, current use of anticoagulants, aspi-
rin, or nonsteroidal anti-inflammatory agents; 5)
vascular aneurysms or cysts in the shock wave
path; and 6) pregnancy (6). Before ESWL pa-
tients received ursodeoxycholic acid (UDCA) at
7.5 mg/kg/day dose for three months. The num-
ber of shock waves administered varied from 500
to 3000 for a given session (mean duration 60
-min.). Patients were positioned in supine and
targeted by subcostal route. No analgesia or an-
esthesia was needed. Patients and controls un-
derwent quantitative hepatobiliary scintigraphy
before ESWL and 24 hours after ESWL. Simul-
taneously liver function tests were measured in
patients and control subjects serum. Liver func-
tion tests were consisted of aspartate amino-
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transferase (AST), alanintransferase (ALT), al-
kaline phosphatase (ALP), amylase and direct
(DB) and indirect bilirubine (IDB) levels.

SCINTIGRAPHIC PROCEDURE

All patients received an intravenous injection of
6 mci of Tc-99m EHIDA, a member of the imino-
diacetic acid class of tracers. Patients were im-
aged from anterior projection with GE-400 AC/T
gamma-camera-computer system. Dynamic im-
ages were obtained at 60 seconds per frame, be-
ginning at least 1 minute to tracer injection and
continuing for 60 minutes (7). The calculations
were performed according to previously reported
techniques (4,8,9,10). In brief, regions of inter-
ests were manually drawn for the cardiac blood
pool and the liver on the images. Care was taken
to ensure that the liver region of interest did not
include the right kidney, large bile ducts, or re-
gions of possible scatter from adjacent cardiac
structures. The time-activity curves for the car-
diac blood pool and liver was generated from
these regions. Deconvolutional analysis of the
cardiac and hepatic curves was performed with
Fourier transform technique resulting liver re-
tention function curve (LRFC). The hepatocyte
extraction fraction (HEF) was calculated from
the LRFC using following formula:

Y intercept exponential fit liver response curve

HEF=

Y-MAX data value liver response curve

The hepatic mean transit time of traces was
then analysed by integrating the area under liv-
er retention function curve and dividing by the
maximum height of the curve (11).
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RESULTS

The pre-ESWL MTT and HEF values of all pa-
tients were within the normal range. Although
no change was observed between the control and
post-ESWL, MTT values, HEF values decreased
significantly in 5 of the 12 patients when com-
pared with the control values (Table I). A direct
correlation was also observed between the num-
ber of shocks applied and impairment of HEF
values. All of the pre-ESWL values of ALT, AST,
ALP, amylase, DB and IDB were within the nor-
mal range Post-ESWL AST and ALT levels of 9
patients revealed subtle increment when com-
pared to the pre-ESWL values but remained in
the laboratory normals. Post-ESWL ALP levels
increased minimally in 5 patients and amylase
levels in only one patient. Post-ESWL DB and
IDB values did not show any change.

DISCUSSION

Measurement of liver enzymes such as AST,
ALT and ALP reflect liver cell damage and mem-
rane permeability, and do not directly reflect he-
patocyte function. Although liver biopsy samples
may reveal fine detail of structure, they reflect
hepatocellular function at best only indirectly.
Measurement of hepatic uptake of the HIDA
family of tracers may provide a useful marker
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the HEF by means of deconvolution analysis
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function. Further wide population studies which
included following-up of patients at time inter-
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