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Approach of suspected common bile duct stones : endoscopic ultrasonography
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Abstract

Recent studies have shown that endoscopic ultrasonography
(EUS) is the most sensitive method for diagnosing choledocholithi-
asis. High sensitivities of more than 95% have been reported by
several authors. Imaging the extrahepatic bile ducts and the gall-
bladder and searching for biliary stones are easy tasks for EUS.
EUS has the advantages over ERCP to be less invasive (complica-
tion rate similar to diagnostic upper GI endoscopy) and to be able
to detect small stones and sludge that can easily be masked by con-
trast medium during ERCP. In comparison with magnetic reso-
nance imaging (MRI), EUS has the advantage to be close to the
investigated areas and to allow the detection of very small stones
or sludge, even in non dilated bile ducts.

Technical limitations of biliary imaging by EUS are few : upper
GI stenosis, previous gastrectomy or Billroth IT resection. Imaging
can be obscured by the presence of air (previous sphincterotomy
or surgical bypass), surgical clips calcifying pancreatitis or a duo-
denal diverticulum.

Main indications of EUS include the detection of choledo-
cholithiasis in patients with a low and intermediate probability of
presence of stones, in idiopathic acute pancreatitis, in mild and
moderate pancreatitis after normal transabdominal ultrasonogra-
phy, in pregnant women, in intensive care patients, in the diagno-
sis of gallbladder lithiasis or sludge, and also when MRI is contra-
indicated (claustrophobia and metallic implants) or fails to pre-
vide a diagnosis or is not available. Screening of choledocholithia-
sis with EUS has also been proposed in patients scheduled for
laparoscopic cholecystectomy, but this is not common practice in
Belgium. (Acta gastroenterol. belg., 2000, 63, 295-298).
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Introduction

The diagnosis of choledocholithiasis remains a chal-
lenge for most radiological techniques. Transcutaneous
ultrasonography and tomodensitometry have a sensitivi-
ty of 75% according to the best studies (1-2). In clinical
practice their diagnostic value is however much lower.
Endoscopic retrograde cholangiography (ERCP) is con-
sidered as the gold standard in most studies. However its
sensitivity depends on the endoscopist’s experience (bile
duct cannulation is not always possible), and whether a
sphincterotomy (tiny stones can easily be masked by
contrast medium during ERCP) or a microscopic exam-
ination of bile is performed (3-5). ERCP and endoscop-
ic sphincterotomy are associated with a complication
rate approaching 10% and should therefore be restricted
to therapeutic rather than diagnostic indications (6-8).

Other imaging techniques are now available, includ-
ing CT cholangiography (9), magnetic resonance
cholangiopancreatography (MRCP) (10-17) and endo-
scopic ultrasonography (EUS) (18-32). CT cholangio-

graphy performed with the most recent technology has
been reevaluated with rates of sensitivity and specificity
appoaching 88 and 97% respectively (33-34). Choles-
tasis and jaundice will however decrease its sensitivity
and the technique implies intravenous injection of con-
trast media with a potential morbidity and mortality.

Magnetic resonance imaging with MRCP seems to be
the most attractive non-invasive procedure with sensitiv-
ity rates of 81% to 95% in the diagnosis of choledo-
cholithiasis. Its value in patients with non dilated ducts
and suspicion of small stones, especially in acute pan-
creatitis, remains to be assessed in controlled studies.
MRCP is an expensive procedure and it should not be
performed in pregnant women and patients who are
claustrophobic or have metallic implants. Its efficiency
will decrease with small stones, sludge or the presence
of air after surgical anastomosis or endoscopic sphinc-
terotomy (35).

Recent studies have shown that EUS is the most sen-
sitive imaging procedure to detect choledocholithiasis.
A particularly interesting feature is its ability to detect
small stones (1mm) and sludge (36). This high sensiti-
vity has promoted its use in some countries immediate-
ly prior to laparoscopic cholecystectomy (21,22,27).

Feasability

Two systems are currently widely available for EUS
imaging : the “radial” mechanical Olympus echoendo-
scope with 360° sector scanning perpendicular to the
axis of the endoscope and the “linear array” digital
Pentax echoendoscope with a 100 degree sector scan
that is parallel to the endoscope axis. Miniature probes
are more recently available and can be introduced in the
bile ducts to assess residual bile duct stones (37).

Both systems have been used in published reports
with a similar accuracy (38). The learning curve of the
linear array echoendoscope in the pancreaticobiliary
area is somewhat longer but it provides a better view of
the gallbladder than does the radial EUS system.

Stones in the biliary tree can be easily identified as
a hyperechoic focus often associated with acoustic
shadowing. The EUS appearance is well correlated
with the structure of the stone and its hardness, thus
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providing interesting information before mechanical or
external lithotripsy. In cases with aerobilia, the
echogenicity and the position of the stones in the bile
duct compared to air bubbles allow most of the time a
correct differential diagnosis.

The technical limitations are few. Previous Billroth II
procedures, total gastrectomy, hepaticojejunostomy
should be considered contra-indications although visual-
isation of the common bile duct can be obtained in 50%
of the patients with previous Billroth II surgery (person-
al experience). Upper GI stenosis, Zenker diverticulum,
severe cervical arthrosis will complicate or preclude the
endoscopic procedure. Chronic calcifying pancreatitis,
duodenal diverticulum, previous sphincterotomy allow-
ing for interposition of stones or air could lead to false
positive examinations. In these cases EUS imaging of
the biliary tree requires significant experience and prac-
tice.

Sensitivity and specificity of EUS

Multiple reports have shown a high accuracy of EUS
~in the detection of common bile duct stones (18-32).
These are summarized in Table I. Average sensitivity,
specificity and accuracy of EUS are 92%, 98% and 94%,
respectively. These results are similar to those of ERCP
followed by sphincterotomy for stone removal, without
the associated risks.

The resolution rate of EUS reaches 0.1 mm compared
to a 1.5 mm resolution rate of MRI. It can detect small
stones and sludge in the main common bile duct, the
cystic duct and the gallbladder (36,39). In the latter indi-
cation, several reports pointed out the efficiency of EUS
to detect gallbladder stone despite normal transabdomi-
nal US. It is particularly recommended in patients with
one of the following clinical situations : idiopathic acute
or relapsing pancreatitis, obese patients with typical
clinical presentation or any patient with a high supicion
of cholelithiasis and a negative work-up (39-41).
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Comparative studies

Most studies on the efficiency of EUS in choledo-
cholithiasis have compared the EUS results with those
of ERCP (42). There are only two published reports
comparing EUS with MRI and MRCP (29,32). The first
one included 43 patients. Eleven patients were excluded
because of unavailability of MRI (n = 5) or EUS (n = 6).
Ten patients had choledocholithiasis. Sensitivity, speci-
ficity, positive and negative predictive values were 100,
95.4,90.9, 100% and 100, 72.7, 62.5 and 100%, respec-
tively for EUS and MRCP. Accuracy of EUS and MRCP
were not significantly different (29). In the second study,
50 patients extrahepatic cholestasis were included, of
whom 12 had choledocholithiasis. Sensitivity, specifici-
ty, positive and negative predictive values were 100,
93.7, 96.6, 100% and 93.5, 93.7, 88.2 and 93.6%,
respectively for EUS and MRCP. Accuracy of EUS
(97.8%) and MRCP (93.6%) was thus also not signifi-
cantly different. EUS was however more sensitive in the
detection of sludge in the common bile duct and was
able to depict associated abnormalities suggestive of
stone migration such as cholangitis (thickening of com-
mon bile duct walls) (32).

Concerning cost effectiveness, EUS followed by
ERCP if necessary was shown more cost effective than
MRI and ERCP. EUS and ERCP can be performed in the
same anaesthetic or sedation procedure allowing further
decrease of cost (28).

Complication rate

Complications with diagnostic EUS are remarquebly
uncommon : a Belgian survey on 21055 procedures per-
formed in 12 centers by experienced endosonographers
showed a complication rate of 0.06% comparable to the
0.008 to 0.24% rates reported for diagnostic upper GI
endoscopy (43).

Table I. — Sensitivity and specificity of EUS for diagnosing choledocholithiasis

Author n N with EUS CT MRCP
stones
Sens (%) | Spec (%) | Sens (%) | Spec (%) | Sens (%) | Spec (%)
Edmundowicz (18) 1992 40 8 88 97
Amouyal (19) 1994 62 22 97 100
Palazzo (20) 1995 422 185 95 98
Shim (21) 1995 132 28 89 100
Aubertin (22) 1996 50 12 100 97
Prat (23) 1996 119 78 93 97
Sugiyama (24) 1997 155 51 96 100 71 97
Burtin (25) 1997 68 68 94 100
Norton (26) 1997 50 50 88 96
Montariol (27) 1998 240 37 85 93
Canto (28) 1998 64 64 94 94
De Lédinghen (29) 1999 43 10 100 95 100 72
Nandi (30) 1999 25 4 75 100 25 94
Chak (31) 1999 36 12 91 100
Materne (32) 2000 50 12 97 88 91 94
Total/Average 92 98 81 97 73 86
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Table II. — Indications for EUS in the diagnosis of cholelithiasis

INDICATIONS FOR EUS

— intensive care unit patients

Good — mild to moderate acute pancreatitis
— low and intermediate probability of choledocolithiasis
— diagnosis of gallbladder lithiasis or sludge

— prior to laparoscopic cholecystectomy
— obstructive cholestasis and jaundice

— pregnant women

— failure of MRI

Definite — idiopathic acute or recurrent pancreatitis
— contra-indication to perform MRI (claustrophobia and metallic implants)

— MRI not available or with a poor expertise

— acute cholangitis
— severe pancreatitis

To compare with ERCP — high probability of choledocholithiasis

Contra-indications — upper Gl stenosis

— previous surgical procedures such as Billroth II, total gastrectomy, hepaticojejunostomy,...

Conclusion

Transabdominal ultrasonography remains the diag-
nostic imaging modality of choice for the initial evalua-
tion of suspected cholelithiasis. Its sensitivity is howev-
er low in clinical practice and further diagnostic testing
should rely on EUS or MRCP.

The indications for EUS in the diagnosis of choledo-
colithiasis and related diseases are summarized in
Table II. EUS can be considered as the gold standard
non-invasive imaging method due to its high sensitivity
especially in acute pancreatitis, normal sized ducts and
small stones.
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