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Endoscopic ultrasound (EUS) has excellent overall sensi-

tivity (94 %) and specificity (95 %) for the diagnosis of

choledocholithiasis [1]. EUS is also very accurate in the

diagnosis of common bile duct (CBD) sludge, with a sen-

sitivity up to 90 % and specificity of 97 % (personal data).

By performing EUS first in patients with suspected CBD

stones, endoscopic retrograde cholangiopancreatography

(ERCP) with endoscopic sphincterotomy (EST) may be

safely avoided in two-thirds of the cases. On the other

hand, ERCP with EST is appropriate when the presence of

CBD stones has been documented by EUS. As a result, a

EUS-based selection of patients for therapeutic ERCP

significantly reduces complication rates [2, 3].

The American Society of Gastrointestinal Endoscopy

issued a risk-stratified algorithm for patients with suspected

CBD stones, EUS being indicated first in those with

intermediate probability of CBD stones [4]. Nevertheless,

ERCP is usually recommended as the first step in those

with a high probability of CBD stones. Yet, this approach

is not always followed for two reasons: first, in order to

minimize the risk of medico-legal claims, many endosco-

pists want to be on the safe side and proceed to ERCP only

after CBD stones have been clearly demonstrated; second,

in elderly and fragile patients, stent positioning in the CBD

without EST may represent a safer alternative to EST plus

stone retrieval, in order to minimize procedure-related

risks. In both instances, it is clear that EUS or, alterna-

tively, magnetic resonance cholangiopancreatography

(MRCP) is required to plan optimal therapeutic strategy.

In this issue of Digestive Diseases and Sciences, a

Korean study authored by Kim et al. [5] reported about the

usefulness of intraductal ultrasound (IDUS) as an alterna-

tive to EUS in high-risk patients undergoing ERCP.

Patients were referred to ERCP based on the presence of

jaundice (serum bilirubin C3 mg/dL) and clinical ascend-

ing cholangitis or dilated CBD as assessed with ultraso-

nography, computed tomography, or MRCP. In all cases,

no CBD stones or other causes of CBD obstruction were

identified prior to ERCP. Thus, it appears that patients were

scheduled for ERCP based only on high-risk clinical pre-

sentation without prior EUS.

Ninety-five patients were prospectively studied with

IDUS if ERCP failed to identify filling defects inside the

CBD. IDUS identified stones or sludge in 58 % (55/95) of

the patients; 33 % had stones (mean diameter 2.9 mm,

range 1–7 mm); and 25 % had sludge alone. IDUS findings

were confirmed by extraction of stones in 31/31 patients

and of sludge in 21/24 patients (97 % overall accuracy).

MRCP of an unknown number of patients and ERCP had

failed to identify small stones and sludge in the 55 patients

with IDUS-identified stones or sludge.

Although there is no statistically significant difference

between EUS and MRCP accuracy for the detection of

choledocholithiasis [6], the sensitivity of MRCP is

decreased in the setting of small (\6 mm) CBD stones,

whereas EUS remains highly sensitive even for small

stones. Similarly, it has been reported that EUS is more

sensitive than ERCP in detecting stones smaller than 4 mm

[7]. Based on the data reported in the Korean study, we can

assume that accuracy of EUS and IDUS is somewhat

equivalent for the diagnosis of CBD stones and sludge.
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Intraductal ultrasound is a relatively straightforward

procedure, which is performed with high-frequency cath-

eter probes (range 12–30 MHz). Two designs are available:

thin rail-guided miniprobes, which can be introduced into

the CBD over a guidewire, and standard miniprobes, which

can be introduced ‘‘free-hand’’ into the CBD. Advantages

of IDUS include very high diagnostic accuracy even for

small stones, short procedure time, lack of radiation, and

availability at any time during ERCP even without prior

EST. Drawbacks of IDUS include limited depth of ultra-

sound view compared with EUS, which makes it impos-

sible to fully investigate the pancreas and surrounding

structures when other causes of CBD obstruction are to be

ruled out, e.g., pancreatic cancer. Additionally, miniprobes

work by mechanical scanning, which excludes the use of

Doppler-based methods. Moreover, miniprobes can be used

only in conjunction with few proprietary echo-processors

by Olympus and Fujinon but not with all the ultrasound

processing units, thereby limiting general availability of

IDUS among endoscopic centers.

Miniprobes may constitute the only available tool for

exploring the CBD in certain patients such as following

gastric resection (Billroth II and Roux-en-Y interventions).

In these patients, it is always very difficult or impossible to

reach the ampulla of Vater with dedicated echoendoscopes,

which in general are large and poorly maneuverable.

Instead, the ampulla of Vater may be reached with a

standard upper endoscope from where miniprobe assess-

ment of the CBD can be performed. Alternatively to the

intraductal scanning, accurate investigation of the CBD can

also be achieved by transduodenal miniprobe scanning. In

one study, the diagnostic accuracy of catheter-probe ex-

traductal ultrasonography was comparable to that of con-

ventional EUS for the detection of CBD stones [8].

Kim et al. [5] reported use of IDUS as a salvage tech-

nique to be performed at the time of ERCP. When patients

are submitted directly to ERCP, based on high-risk clinical

criteria without previous EUS or MRCP, if cholangiogra-

phy fails to show any intraductal filling defect, it is less

likely to proceed to EST for fear of unnecessary treatment.

In the discussed study, therapeutic management was posi-

tively influenced by IDUS in 55 % of the patients in whom

EST would otherwise not have been performed because of

negative cholangiography.

Interesting results with IDUS were reported in previous

studies from other countries and from Korea as well, where

experience with this technique appears to have been

developed widely and thoroughly. Moon et al. [9] com-

pared several techniques in the diagnosis of CBD stones in

patients with suspected biliary pancreatitis. While dismal

results for transabdominal ultrasound and computed

tomography where reported, MRCP, ERCP, and IDUS

showed sensitivity of 80, 90, and 95 %, respectively.

Similarly to Kim et al. [5] dilatation of the CBD was

identified as a risk factor for decreased sensitivity for

detecting choledocholithiasis by techniques other than

IDUS. Another study reported that approximately half of

the patients with echogenic CBD material visible on IDUS

actually had biliary crystals on bile microscopy [10].

What are the main practical implications of the present

Korean study? First, in the era of same-day EUS-ERCP for

the diagnosis and treatment of CBD stones, IDUS appears

to be a quick and accurate alternative. Secondly, compared

to cholangioscopy, IDUS is much safer and less expensive.

In fact, miniprobes are reusable and can last up to 100

examinations when properly handled. Nonetheless, pro-

ceeding directly to IDUS ? ERCP without previous EUS

or MRCP is warranted only in high-risk patients with a

high probability of harboring CBD stones. In all other

instances, including cases where malignancy has not been

excluded, a more complete examination with EUS is

warranted. Unlike IDUS and MRCP, dedicated EUS is the

only technique that can provide high-resolution imaging of

the whole pancreatobiliary structures and fine-needle

aspiration when tissue confirmation is needed.
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