
World J. Surg. 11,628-634, 1987 

World Journ  
of Surgery 

�9 1987 by the SocietY: 
Internationale de Chirurgie 

Comparison of Operative Ultrasonography and Radiography in Screening 
of the Common Bile Duct for Calculi 

J a c k  J. J a k i m o w i c z ,  M . D . ,  P h . D . ,  H a r m  Rut t en ,  M . D . ,  Phil ip J. J a r g e n s ,  M . D . ,  and  E r ik  J. Caro l ,  M . D .  

Departments of Surgery and Radiodiagnostics, Catharina Hospital, Eindhoven, The Netherlands 

We report a 4-year experience of operative ultrasonography in 449 
patients who underwent cholecystectomy for biliary lithiasis. Intraoper- 
ative uttrasonography and intraoperative cholangiography were per- 
formed in all of these patients and compared with the operative findings. 
The diagnostic accuracy of sonography was 97.5% and that of chalangi- 
ography was 94.4% in the patient group as a whole. The predictive value 
of a positive sonogram in this group was 96.4%, while that of a positive 
cholangiogram was lower at 86.9%. In 148 patients who underwent 
surgical exploration of the common duct, sonography appeared to have 
more accurately predicted presence or absence of stones (92.5 %) than did 
cholangiography (79.8%). Use of these intraoperative screening tests 
together led to a positive common duct exploration in 76.6% of the 148 
patients, which is higher than our previous experience in which common 
duct exploration was performed on the basis of clinical criteria. In 7% of 
the 301 cholecystectomized patients, nnpredicted stones were detected at 
operative sonography and cholangiography. If the common duct explora- 
tion were to be performed based solely on the outcome of the sonogram, 
the rate of positive exploration could be 97%. Overall morbidity in this 
series was 9%, and retained stones following duct exploration were 
encountered in 1 patient. The overall mortality rate of the entire patient 
group was 0.9%. Operative ultrasonography of the biiiary tract as a 
screening procedure is, in experienced hands, a reliable method and 
substitute for operative cholangiography. 

The best results of surgical therapy for biliary lithiasis are 
strongly related to a rational approach to exploration of the 
common bile duct (CBD) for stones. On one hand, 3-7% of 
patients undergoing cholecystectomy, without duct explora- 
tion, may harbor undetected stones in the duct [1-3J. On the 
other hand, exploration of CBD based on the classical absolute 
and relative clinical indications may result in negative explora- 
tions in up to 45% of patients [4]. In either case, there is 
increased morbidity and mortality, leading to increases in 
health service costs. To achieve optimal therapeutic effects in 
the surgical treatment of biliary stones, it is necessary to have 
an intraoperative means of detecting CBD disease that is 
simple, safe, rapid, and reliable. The routine use of operative 
cholangiography for such screening purposes is still debatable. 
A high percentage of false-positive examinations can be en- 
countered with this method [1, 3, 5], leading to a high incidence 
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of negative duct explorations and offsetting its advantages in 
detecting unanticipated conditions in the duct. 

Many previous reports [1, 6-12] have supported routine 
operative cholangiography for such purposes. Some authors 
have suggested, however, that cholangiography may not be 
cost-effective as a screening procedure except when CBD 
disease is clinically suspected [12-16]. The rapid progress in 
ultrasound imaging technology and the development of mobile, 
B-mode scanners and ultrasound transducers providing high- 
quality images have suggested that intraoperative sonography 
may be feasible and cost-effective for routine screening of  the 
biliary tract during cholecysteetomy. To gain general accept- 
ance, such a method must fulfill certain criteria [2, 17]: first, the 
method should be easy to perform; second, it should be capable 
of confirming or excluding anticipated disease states and of 
demonstrating unanticipated lesions; third, it should identify 
anatomic relations of the duct; and fourth, it should be generally 
available, relatively noninvasive, and cost-effective. 

The present study was undertaken to assess the value of 
operative ultrasonography, in comparison to operative cholan- 
giography, as a screening tool for common duct stones in 
patients undergoing cholecystectomy. We evaluated both meth- 
ods with respect to the above-mentioned criteria. 

Mater ia l  and  M e t h o d s  

From April, 1982, to May, 1986, a total of 615 patients under- 
went cholecystectomy for biliary lithiasis. Operative sonogra- 
phy and cholangiography were both performed in 449 patients. 
Only 1 or no studies were performed in 166 patients, owing to 
technical problems or equipment availability. Ultrasound ex- 
amination was always performed prior to cholangiography. The 
final decision as to a positive or negative outcome of the 
sonographic examination was made by the surgeon before the 
results of  cholangiography were known. If one of the examina- 
tions proved to be positive, CBD exploration was always 
performed. Patients in whom both tests were negative and 
without other clinical signs of disease were assumed to have no 
stones and classified as true-negative. Patient data were col- 
lected according to protocol and entered into a computer. 

In the first stage of this study, the operative ultrasound 
examinations were performed by 2 expert  individuals. Subse- 
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quently, all members of the surgical staff who were performing 
biliary surgery were trained to perform these examinations. All 
patients who underwent CBD exploration underwent comple- 
tion choledochoscopy at the end of the procedure, and place- 
ment of a T-tube in the CBD. On the seventh postoperative day, 
T-tube cholangiograms were performed in this group of patients 
to assess the final appearance of the CBD. All patients in the 
study remain in follow-up in the out-patient clinic. 

Equipment 

The usefulness of operative sonography of the extrahepatic 
biliary ducts requires that the scanner be compact,  mobile, and 
easy to operate. It is necessary to cover the keyboard with a 
sterile transparent plastic sheet to permit the surgeon access to 
the keyboard.  High-quality real-time, B-mode images are es- 
sential, and the system should provide for use of either mechan- 
ical sector or linear-array transducers. It is also very useful to 
have a means of recording the imagings for subsequent review. 

In this study, a Philips SDR-1500 scanner, with a 7.5-MHz 
focused, mechanical sector scanning transducer, was used for 
operative sonography of the bile ducts (Fig. 1). The techniques 
for using this equipment have been discussed in detail [2, 17]. 
Operative cholangiography was performed under fluoroscopy 
and it was possible to record and store up to 25 frames of  each 
examination for further review and documentation. 

Procedures 

The technique of biliary operative sonography has been re- 
ported in detail [2, 17, 18]. The main points are: 

1. A clean, nonsterile transducer is placed in a sterile plastic 
sleeve with methyl cellulose gel on the tip to provide adequate 
acoustic contact. 

2. Examination of the CBD is performed after removal of the 
gallbladder and ligation of the cystic duct, although an adequate 
stump of the cystic duct is left to permit cannulation for 
cholangiography. 

3. The duodenum is mobilized using Kocher ' s  maneuver and 
reflected anteromedially. 

4. The transducer is placed, under direct vision, on the 
anteromedial aspect of the CBD without compressing the CBD. 

5. The space between the transducer and the CBD is filled 
with saline to achieve adequate acoustic contact. 

6. Screening maneuvers include an examination along the 
length of the duct, with axial rotation of the transducer as it 
approached the distal part of the CBD. 

7. The proximal CBD is examined first, and then the pancre- 
atic portion and papilla are visualized in sequence. The prepa- 
pillary region is examined as an enlarged image, using the 2• 
zoom function of the scanner. 

8. The internal diameter of the duct is always measured 
sonographically. 

9. Cholangiography is performed after cannulation of the 
cystic duct. Thirty percent Conray contrast material is injected 
under fluoroscopy. 

Results  

Of the 449 patients who underwent both operative sonography 
and cholangiography, 148 underwent common bile duct explo- 

Fig. 1. The Philips SDR-1500 mobile, real-time, B-mode ultrasound 
scanner and the small parts 7.5-MHz transducer. 

ration. Data on age and sex distributions are presented in Fig. 2 
for the patients who underwent cholecystectomy only (n = 301) 
and in Fig. 3 for the patients who underwent cholecystectomy 
and CBD exploration (n = 148). Table 1 summarizes associated 
clinical findings and operative procedures in the 449 patients 
who entered the study. 

The use of operative diagnostic procedures resulted in a 
relatively high percentage (75.7%) of positive surgical explora- 
tions of t]he CBD. i t  should be stressed, however,  that 23 (7%) 
of the 301 patients who underwent cholecystectomy alone were 
found, during operation, to have stones detected by sonography 
or cholangiography. Figures 4-8 demonstrate different sono- 
graphic findings found at operation. Use of 2 and sometimes 3 
diagnostic procedures (if completion choledochoscopy was 
performed) did not appear to increase morbidity or mortality or 
lengthen 1Lhe operation unduly. The average duration of surgery, 
including these procedures,  for cholecystectomy alone was 55 
minutes and for cholecystectomy plus CBD exploration, 1 hour 
and 35 minutes. Overall morbidity was 7% in the cholecystec- 
tomy group and 12.7% in the group that underwent cholecys- 
tectomy and CBD exploration. The main complications in both 
groups, the cholecystectomy group and CBD exploration 
group, were, respectively: pulmonary,  2.6% and 6.0%, and 
wound infection, 2.3% and 3.3%. The operative mortality rate 
in the cholecystectomy group was 0.2% and, in the group 
undergoing CBD exploration, there was no mortality. The 
overall mortality rate of the 615 patients who underwent biliary 
surgery fi)r gallstones in the study period was 0.9%. 

Tables 2 and 3 provide a comparison of the value of operative 
sonograp]hy and cholangiography for routine evaluation of the 
common bile duct during cholecystectomy. Table 2 compares 
use of the 2 procedures in the 449 patients as a whole, while 
Table 3 compares them in the 148 patients found by 1 procedure 
or both to have stones in the CBD. 
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Fig. 2. Age and sex distribution in the cholecystectomy group (n = 
301). 
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Fig. 3. Age and sex distribution in the common bile duct exploration 
group (n = 148). 

Discussion 

The decision to explore the common bile duct surgically can be 
difficult. Since the late 1970's [19, 20], operative sonography 
has been under evaluation as a simple, reliable, and noninvasive 
tool to facilitate this operative decision. Preliminary observa- 
tions have indicated that this modality may be helpful [21, 22] 
and that operative sonography and cholangiography may be 
equally accurate in predicting conditions that require duct 
exploration [22, 23]. Sigel et al. [24] have stated that operative 
ultrasonography has the potential for reliable and most cost-ef- 
fective intraoperative diagnosis of common bile duct stones 
[24]. Our preliminary experience from a prospective compara- 
tive study, previously reported, confirms this impression, as do 
the data from the present study. 

Operative sonography and cholangiography each have dis- 
tinct advantages and disadvantages. Tables 2 and 3 summarize 
the comparison of the 2 methods in detecting gallstones in the 
CBD. Table 4 compares a number of other technical advantages 
offered by 1 or both modalities. 

Both procedures are easy to perform and interpret. Sonogra- 
phy can be performed adequately with the exposure offered by 
the usual right subcostal incision. Cannulation of the cystic duct 
for cholangiography can be difficult, and it is impossible in 5% 

Table 1. Comparison of operative ultrasonography and contrast 
radiography. 

Total no. of patients 449 
Male 119 
Female 330 

Average age (yr) 54.3 
Cholecystectomy 301 
Cholecystectomy + CBD exploration 146 
CBD exploration 2 
Papilloplasty 5 
Choledocho-duodenostomy 9 
Roux-en-Y choledochojejunostomy 1 
Positive CBD exploration 112 (75.7%) 
Negative CBD exploration 36 (24.3%) 
Icterus 34 
Cholecystitis 27 
Cholangitis 8 
Unpredicted stones 23 (7%) 
Retained stones 1 (0.7%) 

CBD = common bile duct. 

of patients. Surgeons do not usually have difficulty in interpret- 
ing cholangiograms, whereas interpretation of real-time sono- 
graphic images requires a greater degree of experience. We will 
comment below on the learning period required for sonography. 
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Fig. 4. A common bile duct of 0.7-ram internal diameter. The portal vein is in the left lower corner of the view field. Notice the length of the duct 
in view (5 cm). 
Fig. 5. A tumor of the common bile duct (CBD) occluding the duct over a distance of 2.5 cm (between asterisk). Notice the proximal CBD of I-cm 
diameter and thickened anterior wall of the CBD. In the right upper corner, the diameter of the distal CBD is 4 ram. No tumor invasion of the portal 
vein and intrahepatic ducts was confirmed at pathological examination. 
Fig. 6. A common bile duct of 9-ram internal diameter with 2 small stones~ both causing an evident acoustic shadow. 
Fig, 7. A distal common bile duct of 6-ram internal diameter with 2 small stones of 3- and 4-ram diameter. One of them is located just  proximal 
to the papilla. 
Fig. 8. A distal common bile duct prepapillary region. A duct of 7-ram internal diameter with a stone of 4 mm located at the papillary orifice (to 
the right of the stone). 

The  ma in  pu rpose  of  these  opera t ive  d iagnost ic  p rocedures ,  
in the  se t t ing  of  verif ied or  su spec t ed  cholel i thias is ,  is to de tec t  
c o m m o n  bile duc t  d i sease  tha t  would not  o the rwise  be  sus- 
pec ted .  C o n s i d e r a t i o n  of  da ta  ga the red  in the  p re sen t  large 
ser ies  of  pa t i en t s  and  in the  pa t i en t s  fo l lowed by Sigel et  al. [24] 
lead to the  conc lus ion  tha t  bo th  me thods  are rel iable,  but  

ope ra t ive  sonography  in ex p e r i en ced  h a n d s  is more  accura te .  
Bo th  s tudies ,  us ing s imilar  m e t h o d s  of  c o m p a r i s o n  and  ana lys i s  
of  these  imaging p rocedures ,  offer a s imilar  conc lus ion .  It 
should  be noted ,  h o w e v e r ,  tha t  the  p r e v a l e n c e  of  c o m m o n  duc t  
s tones ,  as a s sessed  by  bo th  s o n o g r a p h y  and  cho lang iography ,  
was  lower  (12-13%) in the  pa t i en t s  eva lua ted  by  Sigel et al. [24] 
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Table 2. Comparison of operative ultrasonography 
raphy in the whole population examined. 

and cholangiog- 

Ultrasonography Cholangiography 
(n = 449) (n 449) 

True-negative 333 311 
True-positive 104 93 
False-negative 7 15 
False-positive 4 14 
Technically 

unsatisfactory 1 16 
Sensitivity (%) 93.7 86. I 
Specificity (%) 98.8 95.6 
Accuracy (%) 97.5 94.4 
Predictive value of a 

negative test (%) 97.9 95.3 
Predictive value of a 

positive test (%) 96.3 86.9 
Prevalence (%) 24.7 24.1 

Table 3. Comparison of operative ultrasonography and cholangiog- 
raphy in patients who underwent common bile duct exploration. 

Ultrasonography Cholangiography 
(n = 148) (n = 148) 

True-negative 32 22 
True-positive 104 93 
False-negative 7 15 
False-positive 4 14 
Technically 

unsatisfactory 1 4 
Sensitivity (%) 93.7 86.1 
Specificity (%) 88.8 61. I 
Accuracy (%) 92.5 79.8 
Predictive value of a 

negative test (%) 82.0 59.4 
Predictive value of a 

positive test (%) 96.4 86.9 
Prevalence (%) 75.5 75.0 

than in the present series (24.7%). Biases in the study popula- 
tion can alter estimates of diagnostic accuracy. Nevertheless, in 
the group evaluated by Sigel et al. [24], the accuracy of 
operative sonography for detecting CBD stones was 98% and 
the cholangiography 94%, as compared to 97.5% and 94.4%, 
respectively, in our experience. 

In the current series, the difference in accuracy between the 
2 methods is significant both in the group as a whole and in 
patients who underwent exploration of the common bile duct. 
This was particularly true in regard to the predictive value of a 
positive test (Tables 2 and 3). In practical terms, the data 
suggest that the rate of radiographically indicated, but negative 
CBD explorations, could be reduced from over 10% to 2.7% if 
the decision for exploration of the CBD was based on sonogra- 
phy rather than cholangiography, In the patients for whom CBD 
exploration was performed (Table 3), sonography was signifi- 
cantly more accurate (92.5%) in predicting results of the explo- 
ration than was cholangiography (79.8%). 

Both methods provide information concerning the number 
and location of stones in the bile duct (Fig. 6). When using a 
linear-array transducer, intrahepatic stones may be identified 
more accurately by cholangiography [25]. Sonography cannot 
provide a single picture of the common bile duct as does 
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Table 4. Comparison of operative ultrasonography and operative 
cholangiography. 

Operative Operative 
ultrasonograpby cholangiography 

Repeatability Good Limited 
Time required 5-7 min 10-15 min 
Learning period Long Short 
Cost of single examination Low High 
Visualization of bile Not possible Possible 
Detection of intrahepatic stones Limited Good 
Potential for further improvement High Low 
Detection of disease of the papilla Good Good 

cholangiography. The image of the duct depends on a compos- 
ite of several real-time images of 2-6-cm segments of the duct 
(Fig. 4) and the intrahepatic ducts may be difficult to visualize. 
Sonography, however, provides additional information con- 
cerning thickness of the duct wall, internal diameter of the duct, 
extraductal disease, and it provides detailed information con- 
cerning the papilla. The pancreatic head and associated blood 
vessels can be visualized by ultrasound (Figs. 5, 7, 8). Sonog- 
raphy also may localize the common bile duct and other key 
structures when they are obscured by tumor or an inflammatory 
mass [22, 24]. The main advantage of sonography is that it is 
completely noninvasive and uses no ionizing radiation or con- 
trast material. 

In addition, it is important to analyze costs of any diagnostic 
or therapeutic procedure (such as ERCP, PTC, CT, HIDA- 
scans) that are used preoperatively to detect biliary disease. 
Factors in assessing cost include: (a) the cost of the procedure 
itself; (b) the charge in operative management due to a false- 
negative or false-positive result; (c) the consequences of leaving 
retained stones untreated; and (d) the overall cost of negative 
common duct exploration, which leads to an increase in mor- 
bidity and prolonged hospital stay (an increase averaging 3 days 
in the current series). The final evaluation of the cost-effective- 
ness is strictly dependent on local situations, levels of hospital 
cost, physician fees, and cost of equipment. Based on the local 
situation in The Netherlands and in our institution, we have 
calculated [26] that the potential savings resulting from use of 
operative sonography as a routine diagnostic procedure in the 
current series of patients would allow the purchase of 2 ultra- 
sound scanners such as those used in the current series. 
Routine cholangiography also appears to be cost-effective, but 
marginally so. The conclusion is that routine use of an operative 
diagnostic procedure, such as operative sonography, has a 
positive cost-benefit result, as effective surgical therapy with a 
limited complication rate always has. 

A few points should be stressed regarding technical aspects 
of both diagnostic procedures (Table 4). First, ultrasonography 
may be repeated at any stage of the operation and can produce 
multiple images in real-time. In addition, the time necessary to 
complete a sonogram is shorter than that for cholangiography, 
which requires cannulation of the cystic duct. Finally, the 
simplicity of operating the modern ultrasound scanner elimi- 
nates much of the need for additional technical personnel. 

One difficulty that has prevented general acceptance of 
operative sonography is the more complex image that it pro- 
duces. Much more information is contained in the sonographic 
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image than in cholangiographic pictures. The surgeon will, 
therefore, require a longer learning period before accurate 
interpretation is possible. This learning interval can, however, 
be shortened by several measures. First,  equipment must be 
adequate, with a transducer probe that provides an image of a 
long segment of duct in 1 image, at least 5 cm. Such an image 
can resemble the cholangiographic pictures with which the 
surgeon may be more familiar. Second, correct technique of 
examination and standardization of the sonographic procedures 
must be learned. Third, ultrasonography should be performed 
routinely to avoid the known problems of occasional ultraso- 
nography. Fourth,  a teaching program should be provided for 
training in ultrasonography, similar to programs in centers with 
a large experience in endoscopic procedures. Finally, audiovi- 
sual aids to training in operative ultrasonography can be help- 
ful. In order to perform operative ultrasonography reliably, it is 
enough to perform from 5 to 10 examinations under the guid- 
ance of a more experienced sonographer, and to perform 
another 20 examinations in this self-teaching period. 

Cholangiography, particularly when performed under fluoro- 
scopic control, enables observation of the passage of radi- 
opaque contrast through the papilla into the duodenum. In our 
experience, it is also possible to demonstrate sonographically 
passage of fluid (saline or microbubbles ultrasound contrast) 
into the duodenum and to observe motility of the distal common 
bile duct, papilla, and peristalsis of the duodenum. The passage 
of fluid into the duodenum is clearly visualized using the 2• 
magnification capability of the sonographic system. It is debat- 
able whether all such information is essential, if there is no 
dilatation of the CBD, increased ductal thickness, or other 
indications of papillary disease. Nevertheless,  the equipment 
used for operative sonographic evaluation has a resolution of 1 
mm, enabling recognition of minute disease signs (Figs. 7, 8). 

The sonography equipment used in the present series of 
patients has a limited capacity for detection of intrahepatic 
stones, particularly those localized deep in the liver. Other 
investigators have found that linear-array transducers for sono- 
graphy seem more reliable for detecting intrahepatic stones, but 
such transducers may be less reliable for screening the common 
duct (Pera, C., personal communication). Intrahepatic lithiasis 
is rare, however,  in Western countries and it is our opinion that 
screening ultrasonography for this condition is of secondary 
importance. Operative ultrasonography is very useful in detec- 
tion of papillary disease. In contrast to cholangiography, oper- 
ative sonography may demonstrate not only stones or other 
etiologies of occlusion of the distal common bile duct or papilla, 
but it can reveal the size and extent of extrinsic tumors and the 
relations of the common duct to surrounding structures such as 
the Portal or mesenteric veins or the cava (Figs. 5, 7). The 
presence of diseased lymph nodes can also be confirmed. In our 
experience with 58 patients having papillary or prepapillary 
disease state, the accuracy of operative sonography in identi- 
fying stone or tumor was high: there were 2 false-negative and 
2 false-positive findings in this group. Operative ultrasonogra- 
phy is, therefore, a reliable tool for evaluating the pathological 
conditions in this region. 

Finally, operative ultrasonography has a significant potential 
for further improvements.  The development of more compact 
scanners, smaller electronic transducers,  and improvements in 
image quality and equipment designed specifically for operative 

imaging of the biliary tract suggest that this modality will 
become even more reliable and easier to apply. Similar im- 
provements in cholangiographic techniques are not expected at 
the present time. 

In conclusion, operative ultrasonography as a screening 
procedure during biliary tract surgery appears to offer several 
advantages. It is highly reliable in detecting and localizing 
disease conditions of the common bile duct, provides useful 
information regarding the anatomy of the duct and its surround- 
ings, and has a potential for wide application. It can be 
cost-effective and, with proper training and equipment, is easy 
to perform and interpret. The current experience suggests that 
this method can become an effective substitute for cholangiog- 
raphy as a screening procedure for common duct stones during 
cholecystectomy and may be very helpful when associated 
pathological conditions in the biliary tract are suspected. We 
hope our experience will soon be confirmed by other studies 
evaluating the merits and limitations of this intraoperative 
diagnostic procedure. 

R6sum6 

Au cours d 'une p6riode de 4 arts l '6chographie opdratoire des 
voies biliaires a 6t6 employ6e chez 449 malades qui ont subi une 
chol6cystectomie pour lithiase biliaire et chez qui a 6t6 prati- 
qu6e ensuite une exploration cholangiographique. L'efficacit6 
diagnostique des deux m6thodes a dt6 identique (97.5% pour 
l '6chographie, 94,4% pour la cholangiographie). En ce qui 
concerne la valeur prddictive des detlx explorations les taux 
furent respectivement de 96.4% et de 86.9%. Chez les opdr6s 
qui furent soumis ~ une exploration de la voie biliaire principale 
(148 patients) une diff6rence significative se manifesta dans la 
fiabilit6 (92.5% contre 79.8%). Chez 7% des malades choldcys- 
tectomisds furent ddcouverts des calculs insoup~onn6s. Le taux 
d 'exploration positive de la voie biliaire principale fut de 76.6%, 
taux plus 61ev6 que celui observ6 lorsque l 'exploration avait 6t6 
bas6e sur de seuls crit6res cliniques. Si l 'exploration de la voie 
biliaire avait reposd seulement sur les seules donndes de 1'6cho- 
graphie le taux d 'explorat ion positive aurait pu ~tre de 97%. 
Dans cette sdrie le taux de morbidit6 fut de 9%, celui de la 
mortalit6 de 0.9%. Un calcul rdsiduel rut observ6 chez un seul 
malade. On peut conclure de ces faits que l '6chographie op6ra- 
toire exercde par des mains exp6rimentdes est une mdthode 
sore et un substitut valable de la cholangiographie op6ratoire. 

Resumen 

Se presenta la experiencia de 4 afios con ultrasonografia ope- 
ratoria del tracto biliar en 449 pacientes sometidos a colecistec- 
tomia por litiasis biliar en quienes se realizd tanto la ultrasono- 
grafia operatoria como la colangiograffa. Los resultados 
numdricos son presentados con las cifras de la ultrasonograffa 
primero, seguidas de la colangiografia. La eficacia diagndstica 
de los dos procedimientos en la totalidad de la poblacidn 
examinada rue similar (97.5% versus 94.4%.); se observaron 
diferencias en el valor de predicci6n de la prueba positiva, 
96.3% versus 86.9%. Tambidn se observd una diferencia signi- 
ficativa en la certeza (92.5% versus 79.8%) en el grupo de 
pacientes que recibieron exploracidn del col6doco (148 pa- 
cientes). Se detectaron c~ilculos no sospechados en 7% de los 
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pacientes  colec is tec tomizados .  La  tasa de exploraci6n posit iva 
del colddoco rue de 76.6~b, la cual es significativamente mayor  
que la de nuestra  exper iencia  previa  cuando la decisidn para 
reafizar exploraci6n del colddoco se hacfa exc lus ivamente  con 
base en criterios clfnicos. Si la decisi6n de explorar  el colddoco 
se hiciese con base exc lus ivamente  en el resul tado del examen 
por ultrasonido,  la tasa de exploraci6n posi t iva podria set  de 
97%. La  morbil idad global en esta serie rue d e  9%, y se 
encontraron cfilculos residuales en 1 de los pacientes.  La  
mortal idad global incluyendo el grupo con exploracidn del 
colddoco rue de 0.9%. La  ul trasonografla  operator ia  del t racto 
biliar como procedimiento  de tamizaje  en manos exper imen-  
tadas es un m6todo confiable y un sustituto viable de la 
colangiograffa operatoria.  
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