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Background: Endoscopic retrograde cholangiopancreatography (ERCP) has 
been considered the nonsurgical gold standard for the diagnosis and treat-
ment of choledocholithiasis (CDL). Complications include a 0.1% to 1.3% 
mortality rate and a 5% to 19% morbidity rate, including a reported 1.8% 
to 6.7% incidence of postprocedure pancreatitis. Twenty-seven percent 
to 67% of ERCPs done for suspected choledocholithiasis ultimately have 
negative results. Endoscopic ultrasound (EUS) has been proposed as an 
alternate means of diagnosing choledocholithiasis that may eliminate the 
need for ERCP and its associated morbidities in certain patients.
Methods: Retrospective chart review identified 30 patients who under-
went EUS with or without ERCP for suspected choledocholithiasis. Reports 
of all procedures performed were obtained and data were collected on 
all biliary abnormalities identified on both EUS and ERCP.
Results: Pancreaticobiliary abnormalities were identified in 27 of 30 pa-

tients (90%) at EUS. Most common diagnoses included CDL (n = 9, 30%), 
biliary sludge (n = 11, 37%), pancreatitis (n = 8, 27%), and cholelithiasis 
(n = 7, 23%). Subsequent ERCP was performed in 14 patients (47%). 
Indications included a diagnosis of CDL by EUS (n = 9) and abnormal 
liver function tests (n = 5). CDL was identified in 5 of 14 patients (36%), 
and microlithiasis/biliary sludge was identified in an additional 5 patients 
(36%). In 4 patients, CDL was identified by EUS but not by ERCP. ERCP 
did not identify any new cases of CDL after EUS: of 21 patients without 
evidence of CDL on EUS, none were subsequently shown to have CDL or 
to develop any complications related to common duct stones. 
Conclusions: EUS is an effective method of diagnosing CDL. It demon-
strates both a high sensitivity and specificity for identifying common bile 
duct stones. Its use as a screening modality in patients suspected of having 
CDL may allow more selective use of ERCP.

Choledocholithiasis (CDL), the presence of a gallstone in 
the common bile duct, is a troublesome component of 
biliary tract disease. Its clinical spectrum is broad, with a 

wide range of presenting symptoms. Some patients are completely 
asymptomatic, others have jaundice or associated pruritus, and 
others have more troubling complications such as cholangitis or 
pancreatitis.

Endoscopic retrograde cholangiopancreatography (ERCP) 
has long been considered the nonsurgical gold standard for the 
diagnosis and treatment of CDL. ERCP involves endoscopic can-
nulation of the common bile duct with a side-viewing endoscope 
and a retrograde contrast injection. ERCP carries an associated 
0.1% to 1.3% mortality rate and 5% to 19% morbidity rate (1–3), 
including a reported 1.8% to 6.7% incidence of pancreatitis (1, 
3–5). Furthermore, of all ERCPs done for suspected CDL, 27% 
to 66% result in a normal examination with no stones identified 
(2, 6–13).

Alternatively, imaging studies can be performed to evalu-
ate for CDL. Commonly ordered studies such as transcutaneous 
abdominal ultrasound and contrast-enhanced computed tomog-
raphy have been unreliable at predicting the presence of CDL, 
especially when compared with endoscopic ultrasound (EUS) or 
ERCP. Abdominal ultrasound diagnosis of CDL has a reported 
sensitivity of 55% to 77% and a specificity of 83% to 95% (14). 
Studies of CDL diagnosis by computed tomography have dem-
onstrated a sensitivity of 85% to 88% and a specificity of 88% to 
97% (15, 16). Magnetic resonance cholangiopancreatography has 
shown promise but still has sensitivities and specificities inferior 
to those of ERCP (17–19).

Usefulness of endoscopic ultrasound in patients at
high risk of choledocholithiasis

GEORGE DITTRICK, MD, JEFFREY P. LAMONT, MD, JOSEPH A. KUHN, MD, AND DAMIEN MALLAT, MD

From the Department of Surgery (Dittrick, Lamont, Kuhn), and the Division of 
Gastroenterology, Department of Internal Medicine (Mallat), Baylor University 
Medical Center, Dallas, Texas. 

Corresponding author: Jeffrey P. Lamont, MD, 3409 Worth Street, Suite 420, Dallas, 
Texas 75246.

EUS, which involves an endoscope with an ultrasonic trans-
ducer at the tip, has been proposed as an alternate means of 
diagnosing CDL. Ultrasound has been shown to be an excellent 
tool for identifying biliary abnormalities. With EUS, the trans-
ducer is within 1 to 2 cm of the common bile duct, allowing for 
very detailed image production. This study evaluated the use 
of EUS to determine its clinical utility in patients suspected of 
having CDL.

METHODS
An institutional review board–approved retrospective chart 

review identified 30 patients who underwent EUS with or without 
ERCP for suspected choledocholithiasis from May 2003 through 
October 2004. CDL was suspected based on any of the follow-
ing: abnormal intraoperative cholangiogram, abnormal diagnostic 
imaging results, acute pancreatitis of suspected biliary origin, or 
elevated liver function tests. All procedures were performed by 
a single gastroenterologist. 

All patients gave informed consent for all procedures per-
formed (EUS and ERCP). The patients were placed in either 
a left lateral decubitus or prone position. An electronic Pentax 
EUS scope with 270-degree radial images was positioned in the 
duodenal bulb or the second portion of the duodenum near the 
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ampulla. The common bile, common hepatic, and cystic ducts 
as well as the gallbladder were studied. The examination was 
considered incomplete or equivocal if the common bile duct and 
common hepatic ducts were not visualized completely. ERCP was 
performed in all patients with suspected biliary stones, either dur-
ing the same session or at a later date depending on the duration 
of the EUS examination and patient tolerance.

All EUS and ERCP reports were obtained, and data were col-
lected on all biliary abnormalities identified. Outpatient follow-
up data were obtained from review of records from subsequent 
office visits.

RESULTS
Pancreaticobiliary abnormalities were identified in 27 of 30 

patients (90%) at EUS. Most common diagnoses included CDL 
(n = 9, 30%), microlithiasis/biliary sludge (n = 11, 37%), pan-
creatitis (n = 8, 27%), and cholelithiasis (n = 7, 23%) (Table 1). 
There were no complications as a result of EUS.

Subsequent ERCP was performed in 14 patients (47%). In-
dications for ERCP included a diagnosis of CDL by EUS (n = 9) 
and abnormal liver function tests (n = 5). CDL was identified in 
5 of 14 patients (36%) and microlithiasis/biliary sludge was found 
in an additional 5 patients (36%) (Table 2). In 4 patients, CDL 
was identified by EUS but not by ERCP. ERCP did not identify 
any new cases of CDL after EUS: of 21 patients without evidence 
of CDL on EUS, none were subsequently shown to have CDL or 
to develop any complications related to common duct stones.

EUS was found to have 100% sensitivity and 84% specificity 
for the detection of CDL. The positive and negative predictive 
values for detection of CDL were 56% and 100%, respectively. 
Overall, 16 of 30 patients (53%) with suspected CDL did not 
require ERCP. 

DISCUSSION
The results of this study provide early evidence that EUS is a 

highly effective means of diagnosing CDL. All patients with CDL 
were accurately identified by EUS. As a result, 53% of patients 
in our study were spared ERCP. In fact, given that all patients 
without evidence of CDL on EUS went on to have negative
follow-up results and/or ERCP, 70% of patients in our study 
could have avoided ERCP if selection criteria had been more 
strict. These data are in agreement with numerous other studies 
demonstrating rates of negative ERCPs of 27% to 66% in patients 
with suspected CDL (2, 6–13).

EUS has been shown to have excellent sensitivity (84%–
100%) and specificity (90%–100%) in a number of prospective 
trials (11–13, 20–23). In our study, EUS demonstrated 100% 
sensitivity and 84% specificity, with a 100% negative predictive 
value. Four patients with CDL identified on EUS in our study 
did not have CDL confirmed on ERCP, resulting in a positive 
predictive value of 56%. These represent either false-positive 
exams or stones that had passed in the interval between EUS and 
ERCP exams, most of which were performed at a separate setting. 
Another possibility is that the small stones visible by ultrasound 
were obscured by contrast during the ERCP. In fact, one patient 
was found to have CDL by EUS with a negative cholangiogram 
at ERCP. Based on the EUS identification of the stone, a sweep 
of the common duct with a balloon retrieved this small stone, 
which was visible only after it had passed through the ampulla. 
Regardless, the use of EUS as an effective screening modality 
for CDL is confirmed by our study’s 100% sensitivity and 100% 
negative predictive value.

Additionally, no patients in our study suffered any EUS-
related complications. Certainly, this procedure is invasive, re-
quires sedation, and has complication rates similar to those seen 
with simple esophagogastroduodenoscopy. The risk of pancreatitis 
following EUS, however, is essentially zero. A zero-complica-
tion rate has been noted in multiple other series of EUS (11–13, 
20–23). This is in contrast to the well-known complications of 
ERCP. Published incidences of post-ERCP pancreatitis range from 
1.8% to 6.7%, with an overall morbidity rate of 5% to 19% (1–5). 
Certainly, complications are of particular concern in this group 
of patients, many of whom presented with acute pancreatitis. 
Given the complication rates of EUS and ERCP along with the 
potentially serious morbidity and mortality of pancreatitis, further 
justification is provided for use of EUS as the initial diagnostic 
imaging modality in patients with suspected CDL.

EUS will not replace ERCP, in that ERCP is the therapeutic 
procedure of choice for patients with CDL. In fact, ERCP should 
be considered in all patients with suspected CDL and elevated 
bilirubin. As experience with EUS is obtained, however, patients 
whose biliary systems are felt to be at too high risk for ERCP (e.g., 
acute pancreatitis, necrotizing pancreatitis) can be evaluated in 
an expeditious manner using EUS, and those with positive find-
ings mandating ERCP can receive intervention while those with 
negative findings can be followed.

Table 2. Results of endoscopic retrograde cholangiopancreatography
in 14 patients

Diagnosis Number (percentage)

Choledocholithiasis 5 (36%)

Microlithiasis/biliary sludge 5 (36%)

Common bile duct stricture 1 (7%)

Cholesterol crystals 2 (14%)

Other* 3 (21%)

No abnormalities 0 (0%)

*Biliary papillary stenosis (2 patients), common bile duct stricture.
 

Table 1. Results of endoscopic ultrasound in 30 patients

Diagnosis Number (percentage)

Choledocholithiasis 9 (30%)

Microlithiasis/biliary sludge 11 (37%)

Pancreatitis 8 (27%)

Cholelithiasis 7 (23%)

Other* 4 (13%)

No abnormalities 3 (10%)

*Common bile duct stricture (2 patients), pancreas divisum, pseudocyst.
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In summary, EUS is an effective method of diagnosing CDL. 
It demonstrates both a high sensitivity and specificity for iden-
tifying common bile duct stones. Its use as a screening modality 
in patients suspected of having CDL may allow more selective 
use of ERCP.

1.    Christensen M, Matzen P, Schulze S, Rosenberg J. Complications of ERCP: 
a prospective study. Gastrointest Endosc 2004;60:721–731.

2. Petelin JB, Pruett CS. Common bile duct stones. In Cameron JL, ed. Current 
Surgical Therapy. Philadelphia: Elsevier Mosby, 2004:392–399.

3. Masci E, Toti G, Mariani A, Curioni S, Lomazzi A, Dinelli M, Minoli G, 
Crosta C, Comin U, Fertitta A, Prada A, Passoni GR, Testoni PA. Complica-
tions of diagnostic and therapeutic ERCP: a prospective multicenter study. 
Am J Gastroenterol 2001;96:417–423.

4. Freeman ML, DiSario JA, Nelson DB, Fennerty MB, Lee JG, Bjorkman DJ, 
Overby CS, Aas J, Ryan ME, Bochna GS, Shaw MJ, Snady HW, Erickson 
RV, Moore JP, Roel JP. Risk factors for post-ERCP pancreatitis: a prospective, 
multicenter study. Gastrointest Endosc 2001;54:425–434.

5. Christoforidis E, Goulimaris I, Kanellos I, Tsalis K, Demetriades C, Betsis D. 
Post-ERCP pancreatitis and hyperamylasemia: patient-related and operative 
risk factors. Endoscopy 2002;34:286–292.

6. Abboud PA, Malet PF, Berlin JA, Staroscik R, Cabana MD, Clarke JR, 
Shea JA, Schwartz JS, Williams SV. Predictors of bile duct stones prior to 
cholecystectomy: a meta-analysis. Gastrointest Endosc 1996;44:450–459.

7. Roston AD, Jacobson IM. Evaluation of the pattern of liver tests and yield 
of cholangiography in symptomatic choledocholithiasis: a prospective study. 
Gastrointest Endosc 1997;45:394–399.

8. Onken JE, Brazer SR, Eisen GM, Williams DM, Bouras EP, DeLong ER, 
Long TT III, Pancotto FS, Rhodes DL, Cotton PB. Predicting the presence 
of choledocholithiasis in patients with symptomatic cholelithiasis. Am J 
Gastroenterol 1996;91:762–767.

9. Tham TC, Lichtenstein DR, Vandervoort J, Wong RC, Brooks D, Van Dam J, 
Ruymann F, Farraye F, Carr-Locke DL. Role of endoscopic retrograde cholan-
giopancreatography for suspected choledocholithiasis in patients undergoing 
laparoscopic cholecystectomy. Gastrointest Endosc 1998;47:50–56.

10. Erickson RA, Carlson B. The role of endoscopic retrograde cholangiopan-
creatography in patients with laparoscopic cholecystectomies. Gastroenterol-
ogy 1995;109:252–263.

11. Sugiyama M, Atomi Y. Endoscopic ultrasonography for diagnosing cho-
ledocholithiasis: a prospective comparative study with ultrasonography and 
computed tomography. Gastrointest Endosc 1997;45:143–146.

12. Amouyal P, Amouyal G, Levy P, Tuzet S, Palazzo L, Vilgrain V, Gayet B, Bel-
ghiti J, Fekete F, Bernades P. Diagnosis of choledocholithiasis by endoscopic 
ultrasonography. Gastroenterology 1994;106:1062–1067.

13. Prat F, Amouyal G, Amouyal P, Pelletier G, Fritsch J, Choury AD, Buffet C, 
Etienne JP. Prospective controlled study of endoscopic ultrasonography and 
endoscopic retrograde cholangiography in patients with suspected common-
bileduct lithiasis. Lancet 1996;347:75–79.

14. Vilgrain V, Palazzo L. Choledocholithiasis: role of US and endoscopic ultra-
sound. Abdom Imaging 2001;26:7–14.

15. Neitlich JD, Topazian M, Smith RC, Gupta A, Burrell MI, Rosenfield AT. 
Detection of choledocholithiasis: comparison of unenhanced helical CT 
and endoscopic retrograde cholangiopancreatography. Radiology 1997;203:
753–757.

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

17. Guibaud L, Bret PM, Reinhold C, Atri M, Barkun AN. Bile duct obstruc-
tion and choledocholithiasis: diagnosis with MR cholangiography. Radiology 
1995;197:109–115.

18. Holzknecht N, Gauger J, Sackmann M, Thoeni RF, Schurig J, Holl J, 
Weinzierl M, Helmberger T, Paumgartner G, Reiser M. Breath-hold MR 
cholangiography with snapshot techniques: prospective comparison with 
endoscopic retrograde cholangiography. Radiology 1998;206:657–664.

19. Materne R, Van Beers BE, Gigot JF, Jamart J, Geubel A, Pringot J, Deprez 
P. Extrahepatic biliary obstruction: magnetic resonance imaging compared 
with endoscopic ultrasonography. Endoscopy 2000;32:3–9.

20. Shim CS, Joo JH, Park CW, Kim YS, Lee JS, Lee MS, Hwang SG. Effective-
ness of endoscopic ultrasonography in the diagnosis of choledocholithiasis 
prior to laparoscopic cholecystectomy. Endoscopy 1995;27:428–432.

21. Norton SA, Alderson D. Prospective comparison of endoscopic ultrasonog-
raphy and endoscopic retrograde cholangiopancreatography in the detection 
of bile duct stones. Br J Surg 1997;84:1366–1369.

22. Canto MI, Chak A, Stellato T, Sivak MV Jr. Endoscopic ultrasonography 
versus cholangiography for the diagnosis of choledocholithiasis. Gastrointest 
Endosc 1998;47:439–448.

23. Buscarini E, Tansini P, Rossi S, DiStasi M, Silva M, Buscarini L, et al. Endo-
scopic ultrasonography for suspected choledocholithiasis: outcome analysis 
in 150 patients [abstract of oral presentation]. Digestion 1998;59:199.

USEFULNESS OF ENDOSCOPIC ULTRASOUND IN PATIENTS AT HIGH RISK OF CHOLEDOCHOLITHIASIS


