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Abstract
AIM: To evaluate the diagnostic efficiency of endoscopic
ultrasound (EUS) as the main imaging modality in patients
with moderate suspicion of common bile duct stones (CBDS).

METHODS: 55 patients with moderate clinical suspicion of
CBDS were prospectively included to the study and evaluated
with EUS. This study was done in single blind method in the
clinical and biochemical data of patients. EUS was done with
echo-endoscope Pentax FG 32-UA (f =5-7.5 MHz) and Hitachi
EUB 405 ultrasound machine. Patients diagnosed with CBDS
by EUS were excluded from this study and treated with
ERC. All the other patients were included to the follow up
study obtained by mail every 6 months for clinical evaluation
(need of ERC or surgery).

RESULTS: CBDS was found in 4 patients by EUS. Diagnosis
was confirmed in all cases on ERC. The remaining 51 patients
without CBDS on EUS were followed up for 6-26 months
(meanly 13 months) There were: 40 women, 42
cholecystectomized patients, aged: 55 (mean). Biochemical
values (mean values) were as follows: bilirubin: 14.9 µmol·L-1,
alkaline phosphatase: 95 IU·L-1, γ-GTP: 131 IU·L-1, ALT: 50
IU·L-1, AST: 49 IU·L-1. Only 1 patient was lost for follow up.
In the remaining 50 patients with follow up, there was only
1 (2 %) patient with persistent biliary symptoms in whom
CBDS was finally diagnosed by ERC with ES. All other patients
remained symptoms free on follow up and did not require
ERC or biliary surgery.

CONCLUSION: Vast majority of patients with moderate
suspicion of CBDS and no stones on EUS with linear array
can avoid invasive evaluation of biliary tree with ERC.

Kohut M, Nowak A, Nowakowska-Dulawa E, Marek T, Kaczor R.
Endosonography with linear array instead of endoscopic
retrograde cholangiography as the diagnostic tool in patients
with moderate suspicion of common bile duct stones. World J
Gastroenterol  2003; 9(3): 612-614
http://www.wjgnet.com/1007-9327/9/612.htm

INTRODUCTION
Common bile duct stones mostly come from the gallbladder.
Spontaneous passage of bile duct stones to the duodenum is

quite often. Both facts make the presence of bile duct stones a
very dynamic state. Precise diagnosis of presence bile duct
stones with the minimal invasive method is eagerly awaited
and important for the optimal treatment. The clinical suspicion
of choledocholithiasis is often difficult to verify. The “gold
standard” for bile duct stones diagnosis is still endoscopic
retrograde cholangiography (ERC) with endoscopic
sphincterotomy (ES) and surgical choledochotomy with
choledochoscopy[1]. Surgical exploration is reserved after failed
endoscopic access to the biliary tree. Unfortunately, ERC
carries possibility of serious complications. Acute iatrogenic
pancreatitis is the most frequent. The need for pre-cut technique
during ERC in some patients with difficult access to the papilla
exposes the patient to the additional risk of bleeding from the
papilla or perforation of the intestine.
     The necessity for less invasive imaging modality of biliary
tree is obvious. Several imaging modalities including magnetic
resonance (MRI), spiral computerised tomography (spiral CT)
and EUS are currently under evaluation.
     According to several authors - sensitivity, specificity and
accuracy of EUS with radial scanning transducer in the
diagnosis of bile duct stones are almost the same as the ERC
and are described between 84-100 %, 76-100 % and 90-99 %,
respectively[2-11]. The results of EUS with sector scanning
transducer in this setting are similar[12-14]. The sector scanning
instruments are cheaper compared with radial scanning
instruments. Fine needle aspiration (FNA) monitored under
direct ultrasound visual control and Doppler scanning of vessels
are additional advantages of sector scanning EUS.
      There is only one communication describing the use of EUS
(with radial scanning) with intention to replace diagnostic
ERC in patients with moderate suspicion of CBDS[15]. This
study of Napolean et al. was neither prospective nor controlled
study[15]. No data about the implementation of EUS with linear
array with such intention exist. Thus, a prospective evaluation
of the usefulness of EUS with linear array in the evaluation of
patients with moderate suspicion of CBDS with intention to
avoid ERC or biliary surgery was undertaken.

MATERIALS AND METHODS
Patients
The material comprised of 55 patients with moderate suspicion
of bile duct stones treated from January 1996 to March 1997
in the Department of Gastroenterology Silesian Medical
Academy. The project of the study was accepted by the Ethical
Committee of the Silesian Medical Academy. Informed consent
was obtained from every patient.
     Inclusion criteria were as stated as follows: 1. clinical
suspicion of bile duct stones - biliary colics at present or during
the last 6 months prior to the admission. 2. abnormal results of
the following biochemical serum tests (at least two times) -
bilirubin, transaminases,  alkaline phosphatase, γ-
glutamylotranspeptidase - at present or in the last 6 months. 3.
enlarged bile ducts on conventional ultrasound (US) - at present
or in the last 6 months. Bile ducts were evaluated as enlarged



when the diameter of common bile duct exceeded 7 mm in cases
with gallbladder in situ or 9 mm in post - cholecystectomy cases.
4. patient’s data available during follow up (at least 6 months).
     Exclusion criterias were as follows: 1. suspicion of bile duct
stones on conventional ultrasound. 2. suspicion of biliary or
pancreatic malignancy on CT scans. 3. present acute biliary
pancreatitis - such patients were directly sent to ERC. 4. present
acute cholangitis - treated as acute biliary pancreatitis.
     In patients enrolled to the study, case history and a set of
mentioned above blood biochemical indexes were collected.
In following, conventional ultrasound (US) and EUS as initial
imaging methods were performed. Examiners (US, EUS) knew
nothing of a patient except for that the patient was suspected
for bile duct stones.
     In the case of CBDS on US and /or EUS, the patient was
sent to ERC and excluded from the follow up study (4 cases).
In the case of normal appearance of biliary tree on EUS, the
decision to abandon ERC was made and the patient was
enrolled to the follow up study (51 cases). The follow up
program consisted of postal inquires every three months. We
asked the following questions: 1. Did you experience any
biliary symptoms - postprandial colics in upper right quadrant
of the abdomen? 2. Did you notice any changes in the colour
of stools (whitish stools), urine (dark urine) or skin (jaundice)
during or after any colic? 3. Did you undergo any investigation
in order to evaluate biliary tree (US, ERCP, biliary surgery)?
      In the case of recurrence of biliary symptoms during follow
up, the patient was admitted to our Gastroenterology Department
again. ERC was performed on the in-patient basis. Only patients
who completed at least 6 months follow up program were finally
evaluated (mean follow up time - 13 months). Demographic
and clinical data of patients were shown in Table 1-3.

Table 1  Demographics data of patients (n=51)

Age, [years]

x±s 55 (±13)
Minimum 21
Maximum 85
Sex, [Females (%): Males (%)] 40 (78 %):11 (22 %)
Cholecystectomized cases (%) 42 (82 %)

Table 2  Previous history of patients (up to 6 months prior to
hospitalisation) (n=51)

Disease Cases (%)

Acute biliary pancreatitis 4 (8 %)
Acute cholecystitis 2 (4 %)
Obstructive jaundice 7 (14 %)

Table 3  Biochemical values of patients before EUS (n=51)

Parameter Cases (*)       Cases with abnormal results (%)

Alkaline phosphatase      45 6 (13%)    95±70 IU·L-1

γ-GTP      43 9 (21%)  131±175 IU·L-1

ALT      45 6 (13%)    48±64 IU·L-1

AST      32 3 (9%)    51±84 IU·L-1

Bilirubin      46 1 (2%) 149.6±100.5 µmol·L-1

(*) some biochemical results unavailable in several cases
(*) Normal levels of liver enzymes in our lab:
- Alkaline phosphatase <110   IU·L-1

- γ-GTP   <65   IU·L-1

- ALT   <40   IU·L-1

- AST   <40   IU·L-1

- Bilirubin   <17   µmol·L-1

EUS
Endoscopic ultrasonography was performed with linear array
scanning echoendoscope (Pentax FG 32 UA equipped with
HITACHI 405 EUB ultrasonography machine). All EUS
procedures were done by the same endosonographer with the
experience of 400 EUS examinations (MK). Conscious
sedation was achieved with midazolam given intravenously
(mean 3,0 mg; range 1-7 mg) in one third patients. In the other
two thirds patients midazolam was given orally (7,5 mg) 1,5-
2 hours prior to the procedure. Patients were monitored by an
anaesthesiologist with the use of ECG monitor and
pulsoximetry. Topical pharyngeal anaesthesia with xylocain
was used in all patients. EUS was performed with water filling
balloon method, starting from the second portion of the
duodenum in retrograde direction. EUS was considered
positive for the diagnosis of choledocholithiasis if single or
multiple hyperechoic structures within biliary tree with acoustic
shadowing were found. Patients were diagnosed as stones free
in the absence of findings described above. In several cases,
antispasmodic agent (Buscopan) was used to control duodenal
motility. EUS time was recorded (mean 18 minutes; range 9-37).

RESULTS
EUS was performed successfully with no complications in all
51 cases which were enrolled to the follow up program. Results
of EUS showing no stones in the biliary tree in 51 cases could
be confirmed in 49 cases during the follow up (96 %). The
follow up lasted at least 6 months. The mean follow up time
was 13 months (range 6-26 months). Only three patients were
followed up for 6 months, the remaining cases were followed
up longer. One patient was lost for follow up (2 % of all cases).
Another one patient complained of persistent biliary colics on
follow up. He was admitted again 3 moths after his initial
evaluation, as he was found to have complaints on the first
postal inquiry. No patients with biliary symptoms were revealed
during next postal inquires. In the symptomatic patients, ERC
was carried out during the second admission and a single 7
mm stone was found in common bile duct (Figure 1). The
stone was extracted after endoscopic sphincterotomy and the
patient was discharged without complaints 2 days later.

Figure 1  Common bile duct stone EUS with linear array.

DISCUSSION
According to Cotton, who classified patients before planned
cholecystectomy, one can distinguish three groups of patients
with different levels of suspicion of CBDS[16,17]. First group of
cases with high risk of CBDS (80-90 %) is characterised by
the enlargement over 10 mm of the diameter of common bile
duct on US, obstructive jaundice (bilirubin over 20 µmol·L-1

with the elevation of alkaline phosphatase (3 times above upper
limit of the normal value) and the history of acute biliary
pancreatitis or acute cholangitis in the last few days. ERC with
its possibility of therapeutic intervention should be the diagnostic
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tool of first choice in case of strong suspicion of CBDS[18].
The delay in therapeutic ERC due to the implementation of
other imaging tests such EUS, MRI or CT is even unethical in
patients with biliary obstruction (cholangitis, acute biliary
pancreatitis). However, in case of uncertain reason of
obstructive jaundice EUS, MRI or CT can be used to explain
the etiology of the jaundice[7]. Second group of patients,
classified as the low risk group (approximately 2 % of cases
have CBDS), consists of patients with no relevant case history,
normal biochemical values and no abnormalities of biliary tree
on US. Preoperative US and intraoperative cholangiography
is proposed as the proper approach to the problem of possible
CBDS[16,17]. The third group of patients with moderate risk of
CBDS is characterised by suspected (but not documented) acute
biliary pancreatitis or obstructive cholangitis in the past, some
elevation of alkaline phosphatase level and the diameter of
common bile duct between 7 and 10 mm on US.
     It is still debatable in the approach to patients with low risk
for common bile duct stones. Some authors propose ERC
before, after or even during the cholecystectomy[6,16,19-25]. Spiral
CT is proposed as the reliable imaging test for biliary tree
evaluation[9]. MRI is also considered as the possible choice[26].
One can also learn from the literature that ERC is the only
proposal in previously cholecystectomised cases[16]. However
cholecystectomised patients with suspected CBDS are usually
old, and ERC can be thought to be even more aggressive
approach, that in non cholecystectomised population of patients
suspected for biliary lithiasis.
    It is well known that EUS with either radial or sector
scanning transducers is a powerful tool in the evaluation of
patients suspected for biliary tree lithiasis[2-14]. EUS is as reliable
as ERC in the diagnosis of choledocholithiasis.
      On the other hand, literatures showing that EUS can really
replace ERC in patients with moderate risk of CBDS are
curiously few. The only one paper dealing with that problem
was appeared in an abstract form only by Napoleon et al[15].
Napoleon at al. described the results of a follow up of 238
patients suspected for CBDS and negative EUS (with radial
scanning) results. In his group 58 cases were cholecystectomised
(24 %). Fourteen cases (6 %) were lost on follow up (median
490 days). ERC was needed due to persistent biliary symptoms
(12 %) in 28 cases. However ERC was judged as useful in only
6 cases (3 %). One patient with CBDS, three patients with
ampullary sclerosis and two cases with biliary tumors were found
on ERC[15]. The authors concluded that patients suspected for
CBDS and negative EUS had a very low risk to need ERC during
follow up. They added that EUS but not ERC was the best
imaging method in case of moderate suspicion of CBDS[15].
     Our result supported these findings that EUS can be
successfully used in older, previously cholecystectomised
patients, as our group consisted predominantly of such cases.
In conclusion, that EUS with sector scanning transducer (as
shown previously for EUS with radial transducers) can be used
as the main diagnostic test in patients with moderate risk of
CBDS. A large proportion of these patients can avoid ERC or
surgical bile ducts exploration in case of negative EUS results.

REFERENCES
1 Pitt HA. Role of open choledochotomy in the treatment of

choledocholithiasis. Am J Surg 1993; 165: 483-486
2 Amouyal G, Amouyal P, Levy P. Value of endoscopic ultrasonog-

raphy in the diagnosis of idiopathic acute pancreatitis. Gastroen-
terology 1994; 105: 283

3 Amouyal P, Amouyal G, Levy P, Tuzet S, Palazzo L, Vilgrain V,
Gayet B, Belghiti J, Fekete F, Bernards P. Diagnosis of choledoch-
olithiasis by endoscopic ultrasonography. Gastroenterology 1994;
106: 1062-1067

4 Canto M, Chak A, Stellato T, Sivak MV. Endoscopic ultrasonog-
raphy vs cholangiography for extrahepatic biliary stones: a pro-
spective study in pre- and post-cholecystectomy pts. Gastrointest
Endosc 1998; 47: 439-448

5 Denis B, Bas V, Goudot C, Frederic M, Bigard M, Gaucher P.
Accuracy of endoscopic ultrasonography in the diagnosis of com-
mon bile duct stones. Gastroenterology 1993; 104: 358

6 Edmuntowicz S, Aliperti G, Middleton W. Preliminary experi-
ence using endoscopic ultrasonography in the diagnosis of
choledocholithiasis. Endoscopy 1992; 24: 774-778

7 Giovannini M, Roche J, Lapuelle J, Rabbia J, Hoballah H, Rinaldi Y,
Dancour M, Pauwells A, Ley G. Multicenter evaluation of EUS using
a curved array transducer for assesment of unexplained cholestasis.
Result in 121 cases. Digestive Diseases Week San Francisco 1996: 339

8 Napoleon B, Pujal B, Pouchon T, Keriven O, Soquet J. Prospec-
tive study of the accuracy of endoscopic ultrasonography for the
diagnosis bile duct stones. Endoscopy 1994; 26: 238

9 Polkowski M, Palucki J, Regula J, Tilszer A, Butruk E. Helical
CT cholangiography versus endosonography for suspected bile
duct stones-a prospective blinded study in non-jaundiced
patients. Gut 1999; 45: 744-749

10 Prat F, Amouyal G, Amouyal P, Pelletier G, Fritsch J, Choury AD,
Buffet C, Etienne JP. Prospective controlled study of endoscopic ul-
trasonography and endoscopic retrograde cholangiography in pa-
tients with suspected common bile duct lithiasis. Lancet 1996; 346: 75-79

11 Sugiyama M, Atomi Y. Endoscopic ultrasonography for diagnos-
ing choleodocholithiasis: a prospective comparative study with ultra-
sonography and tomography. Gastrointest Endosc 1997; 45: 143-146

12 Lachter J, Eshef R, Shiller M, Levy A, Sussa A, Yassin K. Linear
EUS for bile duct stones. Gastrointest Endosc 2000; 51: 51-54

13 Quirk D, Kesley P, Schapiro R, Brugge W. The use of linear-ar-
ray ultrasonography in the detection of common bile duct stones.
Gastrointest Endosc 1997; 45: 178

14 Kohut M, Nowakowska-Dulawa E, Marek T, Kaczor R, Nowak
A. Accuracy of linear endoscopic ultrasonography in the evalua-
tion of patients with suspected common bile duct stones. Endos-
copy 2002; 34: 299-303

15 Napoleon B, Keriven-Soquet O, Pujol B, Soquet JC, Ponchon T.
Does normal endoscopic ultrasound really avoid ERCP in pa-
tients with suspicion of bile duct stone? Study in 238 patients.
Gastrointest Endosc 1996; 43: 426

16 Cotton PB, Baillie J, Pappers T, Meyers W. Laparoscopic cholecystec-
tomy and the biliary endoscopist. Gastrointest Endosc 1991; 37: 94-97

17 Cotton PB. ERCP and laparoscopic cholecystectomy. Am J Surg
1993; 165: 474-478

18 Palazzo L. Which test for common bile duct stones? Endoscopic
and intraductal ultrasonography. Endoscopy 1997; 29: 655-665

19 Deslandres E, Gagner M, Pomp A, Rheault M, Leduc R, Clermont
R, Gratton J, Bernard EJ. Intraoperative endoscopic sphinctero-
tomy for common bile duct stones during laparoscopic
cholecystectomy. Gastrointest Endosc 1993; 39: 54-58

20 Dion Y, Ratelle R, Morin J, Gravel D. Common bile duct
exploration: the place of laparoscopic choledochotomy. Surg
Laparosc Endosc 1994; 6: 419-424

21 Miller R, Kimmelstiel F, Winkler W. Management of common
bile duct stones in the era of laparoscopic cholecystectomy. Am J
Surg 1995; 169: 273-276

22 Neuhaus H, Feussner H, Ungeheuer A, Hoffman W, Classen M.
Prospective evaluation of the use of ERCP prior to laparoscopic
cholecystectomy. Endoscopy 1992; 24: 745-749

23 Rieger R, Sulzbacher H, Woisetchlaeger R, Schrenk P, Wayand.
Selective use of ERCP in patients undergoing laparoscopic
cholecystectomy. World J Surg 1994; 18: 900-905

24 Shim CS, Joo JH, Park CW, Kim YS, Lee JM, Lee MS, Hwang SG.
Effectiveness of endoscopic ultrasonography in the diagnosis of
choledocholithiasis prior to laparoscopic cholecystectomy. En-
doscopy 1995; 27: 428-432

25 Widdison A, Longstaff A, Armstrong A. Combined laparoscopic
and endoscopic treatment of gallstones and bile duct stones: a
prospective study. Br J Surg 1994; 81: 595-597

26 de Ledinghen V, Lecesne R, Raymond JM. EUS or magnetic reso-
nance cholangiography? A prospective controlled study.
Gastrointest Endosc 1999; 49: 26-31

Edited by Xu XQ

614                  ISSN 1007-9327          CN 14-1219/ R         World J Gastroenterol    March 15, 2003   Volume 9   Number 3


