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Clinical usefulness of ultrasonographic evaluation
of common bile duct (CBD) size in cholecystectomized
patients with suspected obstructive biliary pathology
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Abstract

Introduction: While the direct visualization by ultrasonography
(US) of the cause of biliary flow impairment is often difficult,
the diameter of CBD is easily obtainable. There are
controversies as to what diameter of CBD on US should be
regarded as abnormal in cholecystectomized patients.

Aim: Evaluation of US measurement of CBD size
(the clinically optimal cut-off value) in post-cholecystectomy
patients, suspected for impaired biliary flow.

Material and methods: 795 post-cholecystectomy patients
suspected for impaired biliary flow [657 women (83%); mean
age 60.5; range 19-94 years], evaluated in years 1990-2005.
CBD size was measured in antero-posterior transverse and
left semilateral positions. The reference diagnostic method in
every case was ERCP, completed by endoscopic
sphincterotomy in 588 (74% of cases). Calculations
of diagnostic sensitivity, specificity, NPV, PPV, likelihood ratios
(LR+/-) and accuracy were used to find out the optimal
cut-off value for CBD size.

Results: The most common pathology on ERCP was biliary
lithiasis (500 cases), followed by benign CBD stricture
combined with biliary lithiasis (14 cases), benign CBD
stricture alone (5 cases) and malignant stricture alone
(2 cases). In 274 cases no biliary pathology was found. There
was a correlation between CBD diameter and
choledocholithiasis (Z=-11,7 p=0.0001, Mann-Whitney
U test). The best cut-off (the best diagnostic accuracy of 75%
with sensitivity of 76% and specificity of 72%) was found for
CBD size equal to or greater than 9 mm. NPV was 100% for
CBD diameter less than 5 mm. PPV was 95% for CBD greater
than 16 mm and PPV was 100% for CBD diameter greater
than 22 mm.
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Streszczenie

Wpowadzenie: Gdy bezposrednie uwidocznienie przeszkody
w drogach z6tciowych podczas ultrasonografii (USG) jest cze-
sto trudne, érednica przewodu z6tciowego wspélnego (PZW)
moze by¢ zwykle tatwo zmierzona. Istnieja kontrowersje do-
tyczace tego, jaka érednica PZW powinna by¢ uznana za nie-
prawidtowa u 0séb po cholecystektomii.

Cel: Ocena érednicy PZW w USG (ustalenie klinicznie opty-
malnego wymiaru) u chorych po cholecystektomii, podejrze-
wanych o nieprawidtowy odptyw z6tci z drog zétciowych.
Materiat i metody: W latach 1990-2005 oceniono 795 cho-
rych [657 kobiet (83%), srednia wieku 60,5 roku; prze-
dziat 19-94 lat] po cholecystektomii, podejrzewanych o zabu-
rzenie odptywu zétci. Srednica PZW w USG byta oceniana
w dwéch pozycjach badanego — na wznak i w lewym pétskto-
nie. We wszystkich przypadkach metode referencyjna stano-
wita endoskopowa cholangiopankreatografia wsteczna
(ECPW), uzupetniona sfinkterotomig endoskopowg w przy-
padku 588 badanych (74% przypadkéw). Okreslenie czutosci,
swoistosci, trafnosci, wartosci prognostycznej wyniku dodat-
niego i ujemnego, wspétczynnikéw prawdopodobienstwa
wyniku dodatniego i ujemnego (LR+/-) dla kazdej ze srednic
PZW w USG postuzyto do wyznaczenia optymalnego punktu
odciecia dla tego parametru.

Wyniki: Najczesciej rozpoznawang chorobg w ECPW byta ka-
mica przewodowa (500 przypadkow). Nienowotworowe zwe-
Zenie wraz z kamicg przewodowa stwierdzono u 14 chorych,
wytacznie nienowotworowe zwezenie u 5, a nowotworowe
zwezenie u 2 0s6b. W 274 przypadkach nie zaobserwowano
choroby drog zétciowych w czasie ECPW. Odnotowano kore-
lacje miedzy érednicg PZW a wystepowaniem kamicy prze-
wodowej (Z=-11,7, p=0,0001, test U Manna-Whitneya). Naj-
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Conclusions: In cholecystectomized patients the best
sonographic discriminator between present and absent
biliary pathology is CBD size 29 mm, but the clinical utility
of this finding is far from expectations.

Introduction

In cholecystectomized patients pain or discomfort
in the right hypochondrium is referred to as
post-cholecystectomy syndrome (PCS) [1]. Recurrent
biliary colic is the most prevalent symptom of PCS and
common bile duct (CBD) stone disease, which is
diagnosed in 2-5% of cholecystectomized patients, is
the most common cause of this syndrome [2, 3]. As
compared with the known incidence rate
of choledocholithiasis in patients with gallbladder in
situ, the data on occurrence of CBD stones in
cholecystectomized patients are scarce [4-7].

Prolonged bile duct obstruction leads to biliary
cirrhosis and portal hypertension [8-10]; therefore any
pathology hindering biliary outflow should be promptly
eliminated. It is estimated that symptomatic
post-cholecystectomy CBD stone disease may occur in
only 15-25% of patients with calculi present in CBD [8].
Diagnosis of CBD stones or other causes of extrahepatic
cholestasis in cholecystectomized patients is based on
case history, biochemical blood tests and imaging
techniques. Widespread use and convenience make
transabdominal ultrasound (US) the first line imaging
technique. Before the advent of non-invasive imaging
methods ERCP was the “gold standard” for diagnosis
of unclear biliary pathology. This examination is
characterized by very high diagnostic sensitivity. Other
imaging techniques, such as magnetic resonance (MR)
or endoscopic ultrasonography (EUS), show comparable
diagnostic accuracy. Predictability of US examination
of CBD stones in patients with gallbladder stone disease
is well known, whereas only a single study on prediction
of CBD pathology in cholecystectomized patients has
been published [11]. The aim of the study was to
evaluate in cholecystectomized patients the clinical
significance of US measurement of CBD size for finding
biliary pathology.

Material and methods

The study was done retrospectively on 795 patients
admitted consecutively to the Department of Gastro-
enterology and Hepatology of the Silesian Medical

lepszym punktem odciecia (najwyzsza trafnos¢ diagnostycz-
na 75%, z czutoscia 76% i swoistoscia 72%) okazata sie Sred-
nica PZW >9 mm. Wartoéé prognostyczna wyniku ujemnego
wyniosta 100% dla érednicy PZW <5 mm, natomiast wartos¢
prognostyczna wyniku dodatniego — 95% dla $rednicy PZW
>16 mm, a 100% dla Srednic >22 mm.

Whioski: U chorych po cholecystektomii najlepszym ultraso-
nograficznym dyskryminatorem obecnosci przeszkody w od-
ptywie z6tci z drog z6tciowych jest $rednica PZW >9 mm, ale
jej kliniczna uzytecznos¢ jest daleka od oczekiwan lekarzy.

University in Katowice (years 1990-2005) because
of pain or discomfort in the right hypochondrium,
suggesting pathology of biliary ducts. Only patients with
no gallbladder (post-cholecystectomy) and excellent
visualization of CBD on US and endoscopic retrograde
cholangiopancreatography (ERCP) were included in
the study. Exclusion criteria were as follows:
cholecystectomy performed earlier than 1 month before
hospitalization (to rule out early post-cholecystectomy
syndrome), surgical procedures on bile ducts (other than
cholecystectomy or choledochotomy), previous endo-
scopic or surgical stenting of CBD and diagnoses
of acute pancreatitis, acute cholangitis and neoplasms
of bile ducts, pancreas or duodenal papilla.

Demographic data of patients are shown in Table I.
The time interval between US and ERCP was not longer
than 7 days to minimize the risk of spontaneous
expulsion of stone from CBD. Ultrasound examinations
were performed by experienced investigators, using
the following ultrasound machines: Sigma 1AC
(Kontron) in years 1990-2000 and Sonoace 6000C
(Kretz) in years 2001-2005. In each patient the maximal
transverse diameter of CBD was measured in both
the supine and left lateral positions of the patient.
ERCP was the validating examination. In our hospital
magnetic resonance cholangiography (MRC) was
introduced in 2002, and has served as the diagnostic
standard since 2005.

Statistical analysis

The correlations of CBD size with sex, age, loss
of weight and hepatic laboratory tests were tested by
Pearson’s coefficient correlation test.

To assess the prognostic efficiency of US
evaluation, the number of results genuinely positive
and negative, falsely positive and negative were
determined (using 2 x 2 contingency table), followed by
evaluation of diagnostic indicators: sensitivity,
specificity, consistency (accuracy), prognostic value
of positive and negative result, reliability index
of positive and negative result and model prognostic
value (Youden’s index).

Przeglad Gastroenterologiczny 2008; 3 (6)



312

Maciej Kohut, Hubert Botdys, Zbigniew Sliwinski, Marek Hartleb

Table I. Characteristics of studied group, N=795
Tabela I. Charakterystyka badanej grupy, N=795

Feature Results
Demographics women 657 (83%)
age [years] 60.5 (range 19-94) (59.5-61.4 95% Cl)

time from cholecystectomy [years]

11.08 (range 0.2-65) (10.4-11.8 95% Cl)

Prevalence of biliary pathology

521 (65%)

Intervention ERCP 795 (100%)
endoscopic sphincterotomy 588 (74%)
Ultrasound findings diameter of common bile duct [mm] 11.2 (range 1-34) (10.9-11.5 95% Cl)

detectable biliary pathology

Incidence probability was assessed as: positive
likelihood ratio (LR+) and negative likelihood ratio (LR-),
before and after the examination or test.

All these indicators were calculated for every size
of CBD recorded (1 to 34 mm of CBD size). The results
were entered into a 2 x 2 contingency table to calculate
the above indicators. The calculations were done using
Statistica 6.0 PL (Statsoft) software.

Results

The most common pathology observed on ERCP
was choledocholithiasis (500 cases), followed by
benign CBD stricture combined with biliary lithiasis
(14 cases), benign CBD stricture alone (5 cases) and
malignant stricture alone (2 cases). In 274 cases no
biliary pathology was found. Ultrasound measu-
rements are presented in Tables Il and Ill and Figures
1-4. The correlations of CBD size with a number
of independent variables are shown in Table IIl.

Discussion

This study comprises to our knowledge the largest
group of cholecystectomized patients evaluated
sonographically [11, 12]. The number of cases included
in our study is comparable with the largest series
of patients without cholecystectomy [13] and exceeds
by several times the previously published
post-cholecystectomy series [14-22].

In this study ERCP was considered the diagnostic
gold standard. Such an approach can exclude some
patients with low to moderate probability of biliary
obstruction, but allowed reliable end points to be
obtained. Magnetic resonance cholangiography, which
was not available in our department till 2002, may
provide in our experience more false negative and false
positive results than ERCP This is particularly true for
small CBD stones [23-26].
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269 (34%)

The majority of patients were women and elderly
persons, which is typical of cholecystectomized
patients. We excluded less than 10% of patients due to
poor visibility of extrahepatic bile ducts on US
examination, which is a percentage comparable with
the literature [14].

Increased size of CBD and noticeable CBD stone (s)
are good predictors of definitive biliary pathology [27].
Increased CBD diameter is a more sensitive but less
specific US feature of choledocholithiasis than
the visible stone [27-36]. The accordances between
CBD size measured with US, magnetic resonance and
ERCP are acceptable [37]. Endoscopic retrograde
cholangiopancreatography diameter is usually slightly
bigger [17, 19], probably due to the pressure of contrast
injected into CBD.

Extrahepatic bile ducts dilate more easily and earlier
than intrahepatic ducts [38]; therefore CBD dilatation
can be a sensitive marker of biliary outflow obstruction.
Diagnostic sensitivity of US for visuali-zation of CBD
stones in patients with gallbladder is 65-69% and
specificity 81-92% [37-39, 40]. It is well known that
sonographic finding of the biliary stone or delineating
a stricture of CBD is much more difficult than measuring
its size. The aim of our study was to find in cholecys-
tectomized patients the best cut-off for CBD size,
capable of predicting biliary outflow disturbances. Highly
variable values of “normal” CBD size ranging from
6 to 12 mm were given for non-cholecystectomized
patients with gallbladder stones [40-44]. Similar
variability was found in cholecystectomized patients
[14-22]. Our study performed on a large number of cases
showed that after cholecystectomy the CBD diameter
of 9 mm or bigger is the best discriminator between
present and absent biliary pathology. The same
observation was made by Terhaar et al,; however our
study comprised almost 20 times more patients [11].
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Table lll. Pearson’s correlation test between CBD size and independent variables
Tabela lll. Korelacja wymiaru przewodu zétciowego wspdlnego (PZW) ze zmiennymi niezaleznymi

Sex Age Height Weight Time since CBDS LpALP  LjpGTP BIL LoALT  L;0AST  WBC
cholecystectomy ON US
CBD -0.0358 0.2686 -0.1118 0.0257 0.0676 0.3857 0.3413 0.2378 0.2648 0.0876 0.1429 0.1036
diameter
p=0.334 p=0.000 p=0.002 p=0.487 p=0.067 p=0.000 p=0.000 p=0.000 p=0.000 p=0.018 p=0.000 p=0.005
12 12
29
cases 68 cases
140000 1 W
~ - /(yod

=4~ Sensitivity

—8- Specificity

0.6
—&— Accuracy

—»¢ Youden’s index

0.4 =

0.2

0.2

i o e st st e e ot
T T T T T T T T T T T T T T TR

1 4 7 10 13 16 19 22 25 28 31 34
CBD size [mm]

Fig. 1. Diagnostic value (sensitivity, specificity,
accuracy, Youden’s index) of CBD size in
evaluation of post-cholecystectomy patients [1]
Ryc. 1. Znaczenie diagnostyczne (czutosé, swoi-
stos¢, trafnosc, wskaznik Youdena) [1]

Another message from our study is that excellent NPV
and PPV values are reserved for a small portion
of patients with either narrow or large CBD (Figure 2).

Significant biliary pathology can be found even in
patients with normal CBD size [26]. In 20-30%
of patients with CBD stones the biliary ducts are not
dilated [42, 45-47]. The situation when CBD size
is enlarged without discernible cause of biliary
obstruction is less common [45]. These limitations may
explain why biliary US is unsatisfactory with respect to
diagnostic sensitivity and specificity.

Previous studies suggested that rising age is
associated with increase in CBD size, approximately by
1 mm for every 10 to 20 years [48-50]. Our data support

Przeglad Gastroenterologiczny 2008; 3 (6)

QT T T T 1T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1T

1 4 7 10 13 6 19 22 25 28 31 34

CBD size [mm]

Fig. 2. Diagnostic value (positive predictive and
negative value) of CBD size in evaluation
of post-cholecystectomy patients [2]

Ryc. 2. Znaczenie diagnostyczne (warto$¢ rokow-
nicza wyniku dodatniego i ujemnego) wymiaru
przewodu zétciowego wspdlnego (PZW) u cho-
rych po cholecystektomii [2]

the correlation between CBD size and age; however,
Pearson’s coefficient of 0.27 indicates that this
relationship is not strong (Table I11). On the other hand, in
our study as in other reports the sex and body weight
were not related to CBD size [48]. In the opinion of many
investigators the cholecystectomy itself is responsible
for slight enlargement of CBD size, which can be
attributed to loss of the bile reservoir role of the gall-
bladder [15, 19, 21, 51]. However, CBD dilatation
associated with persistent or temporary cholestasis is
often caused by organic diseases e.g. CBD stones or its
jatrogenic, inflammatory or malignant stricture [52-55].

Our study clearly demonstrates the relationship
between CBD size and biliary obstruction caused in
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17mm 23 mm
CBD size [mm]

Fig. 3. Diagnostic value (LR+) of CBD size in
evaluation of post-cholecystectomy patients [3]

Ryc. 3. Znaczenie diagnostyczne (LR+) wymiaru
przewodu zétciowego wspdlnego (PZW) u cho-
rych po cholecystektomii [3]

most cases by CBD stone (s). This finding fully agrees
with the meta-analysis by Abboud et al. indicating
a high likelihood ratio for CBD stones concluded from
US-derived CBD enlargement [27].

The US is a first line examination usually used for
preliminary diagnostic stratification of patients. In this
study the cut-off for CBD size of 9 mm had in
cholecystectomized patients the optimal 75% accuracy
(with Youden’s index of 48%) in detection of CBD
pathology. Unfortunately, by taking 5 mm diameter
of CBD as a guide for clinical decisions, one can exclude
with high certitude only a minority of patients from
further evaluation (NPV of 100%, likelihood ratio less
than 0.1). Also a minority of patients could be directly
advised to undergo invasive examination (e.g. ERCP),
when CBD is larger than 17 mm (PPV of 95%; likelihood
ratio more than 10). The vast majority of patients still
remain in the “grey zone” and should be evaluated
with more sophisticated modalities. Therefore,
diagnostic accuracy based on US biliary evaluation is
limited and clinico-biochemical presentation should
always be contemplated together with US evaluation.

Conclusions

Increasing CBD diameter in cholecystectomized
patients strongly correlates with the presence of CBD

12

0.8

== LR~

0.6

0.4

0.2 ?1

0.1

O-ijII|II|Ill|IIIIIII|ll|IIIIIII

1 4 7 10 13 16 19 22 25 28 31 34
CBD size [mm]

5mm

Fig. 4. Diagnostic value (LR-) of CBD size in
evaluation of post-cholecystectomy patients [4]
Ryc. 4. Znaczenie diagnostyczne (LR-) wymiaru
przewodu zétciowego wspdlnego (PZW) u cho-
rych po cholecystektomii [4]

obstruction, caused usually by biliary stones. In
cholecystectomized patients the diagnostically optimal
cut-off value for the CBD diameter is 9 mm, but its
practical value is far from clinical expectations.

References

—

Deziel DJ. Complications of cholecystectomy. Incidence, clinical
manifestations and diagnosis. Surg Clin North Am 1994;
74: 809-23.

. Hainsworth P, Rhodes M, Gomperetz R, et al. Imaging
of the common bile duct in patients undergoing laparoscopic
cholecystectomy. Gut 1994; 35: 991-5.

.lgnaczak L, Lewicki K. Kamica zo6tciowa przewodowa
i zwezenie zewnatrzwatrobowych droég Zzétciowych
po wycieciu pecherzyka zétciowego. Wiad Lek 1977; 11: 841-4.

. De Ledinghen V, Lecense R, Raymond JM, et al. Diagnosis

of choledocholithiasis — EUS or MRC? A prospective controlled

study. Gastrointest Endosc 1999; 49: 26-31.

Montariol T, Rey C, Charlier A, et al. Preoperative evaluation

of the possibility of common bile duct stones. French Association

for Surgical Research. Am Coll Surg 1995; 180: 293-8.

Magee R, MacDuffe P 1000 consecutive cholecystectomies.

Arch Surg 1968; 96: 858-64.

. Meyer K, Capos N, Mittelpunkt A. Personal experience in 1261
cases of acute and chronic cholecystitis and cholelithiasis.
Surgery 1967; 61: 661-7.

8.Johnson A. Hosking S. Appraisal of the management

of common bile duct stones. Br J Surg 1987; 74: 555-60.

N

w

N

v

o

~

Przeglad Gastroenterologiczny 2008; 3 (6)



316

Maciej Kohut, Hubert Botdys, Zbigniew Sliwinski, Marek Hartleb

9. Ko C, Lee SP. Epidemiology and natural history of common bile
duct stones and prediction of disease. Gastrointest Endosc
2002; 56: 1000-5.

10. Scobie BA, Summerskill WH. Hepatic cirrhosis secondary to
obstruction of the biliary system. Am J Dig Dis 1965; 10:
135-46.

11. Terhaar OA, Abbas S, Thorton FJ, et al. Imaging patients with
“post-cholecystectomy syndrome”: an algorithmic approach.
Clin Radiol 2005; 60: 78-84.

12. Pilleul F Asymptomatic or paucisymptomatic CBD dilatation
on US after cholecystectomy: management. J Radiol 2006;
87: 494-9.

13. Kama NA, Ali M, Doganay M, et al. Practical recomendations for
the prediction and management of common bile duct stones in
patients with gallstones. Surg Endosc 2001; 15: 942-5.

14. Deitch EA. The reliability and clinical limitations of sonographic
scanning of the biliary ducts. Ann Surg 1981; 194: 167-70.

15. Feng B, Song Q. Does the common bile duct dilate after
cholecystectomy? Sonographic evaluation in 234 patients. Am
J Roentgenol 1995; 165: 859-61.

16. Mueller PR, Ferrucci JT, Simeone JF, et al. Postcholecystectomy
bile duct dilatation: myth or reality? Am J Roentgenol
1981; 136: 355-8.

17. Moliver CL, Saltzstein EC. Common bile duct distensibility after
cholecystectomy. South Med ) 1991; 84: 719-21.

18. Gronroos JM, Haapamaki MM, Gullichsen R. A non-icteric
cholecystectomized patients with recurrent attacks of right
epigastric pain and dilated common bile duct — do liver function
tests predict bile duct stones? Clin Chem Lab Med 2001; 39: 35-7.

19. Chung SC, Leung JW, Li AK. Bile duct size after
cholecystectomy: an endoscopic retrograde cholangio-
pancreatographic study. Br J Surg 1990; 77: 534-5.

20. Reinus WR, Shady K, Lind M, et al. Ultrasound evaluation
of the common duct in symptomatic and asymptomatic
patients. Am J Gastroenterol 1992; 87: 489-92.

21. Hunt DR, Scott AJ. Changes in bile duct diameter after
cholecystectomy: a 5-year prospective study. Gastroenterology
1989; 97: 1485-8.

22. Kaim A, Steinke K, Frank M, et al. Diameter of the common
bile duct in the elderly patient: measurement by ultrasound.
Eur Radiol 1998; 8: 1413-5.

23 Boraschi P, Neri E, Braccini G, et al. Choledocholithiasis:
diagnostic accuracy of MR cholangiography. Three-year
experience. Magn Reson Imaging 1999; 17: 1245-53.

24. Mendler MH, Bouillet P, Sautereau D, et al. Value of MR
cholangiography in the diagnosis of obstructive diseases
of the biliary tree: a study of 58 cases. Am J Gastro-
enterol 1998; 93: 2482-90.

25. Suguiyama M, Atomi Y, Hachiya J. Magnetic resonance
cholangiography using half-Fourier acqusition for diagnosing
choledocholithiasis. Am J Gastroenterol 1998; 93: 1886-90.

26. Zidi SH, Prat F, Le Guen O, et al. Use of magnetic resonance
cholangiography in the diagnosis of choledocholithiasis:
prospective comparison with a reference imaging method.
Gut 1999; 44: 118-22.

27. Abboud PA, Malet PF, Berlin JA, et al. Predictors of common
bile duct stones prior to cholecystectomy: a meta-analysis.
Gastrointest Endosc 1996; 44: 450-9.

Przeglad Gastroenterologiczny 2008; 3 (6)

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

40.

4

4

4

44,

4

—_

N

w

i

.Taylor TV, Torrance B, Rimmer V, et al.

Barkun A, Barkun J, Fried G, et al. Useful predictors of bile duct
stones in patients undergoing laparoscopic cholecystectomy.
Ann Surg 1995; 220: 32-9.

Cotton PB, Baillie J, Pappers T, et al. Laparoscopic cholecystectomy
and the biliary endoscopist. Gastrointest Endosc 1991; 37: 94-7.
Cotton PB. ERCP and laparoscopic cholecystectomy. Am J Surg
1993; 165: 474-8.

Huguier M, Bornet P, Charpak Y, et al. Selective
contraindications based on multivariate analysis for operative
cholangiography in biliary lithiasis. Surg Gynecol Obstet 1991;
172: 470-4.

Katz D, Nikfarjam M, Sfakiotaki C, et al. Selective endoscopic
cholangiography for the detection of common bile duct stones
in patients with cholelithiasis. Endoscopy 2004; 36: 1045-9.
Kim DI, Kim MH, Lee SK, et al. Risk factors for recurrence
of primary bile duct stones after endoscopic biliary
sphincterotomy. Gastrointest Endosc 2001; 54: 42-8.

Kruis W, Roehrig H, Hardt M, et al. A prospective evaluation
of the diagnostic work — up before laparoscopic cholecyste-
ctomy. Endoscopy 1997; 29: 602-8.

Onken J, Brazer S, Eisen G, et al. Predicting the presence
of choledocholithiasis in patients with symptomatic
cholelithiasis. Am J Gastroenterol 1996; 91: 762-7.

Tham TC, Lichtenstein DR, Vandervoort J, et al. Role of endoscopic
retrograde  cholangiopancreatography ~ for  suspected
choledocholithiasis in patients undergoing laparoscopic
cholecystectomy. Gastrointest Endosc 1998; 47: 50-6.

Cwik G, Wallner G, Ciechanski A, et al. Endoskopowa
sfinkterotomia w ocenie USG u chorych przygotowywanych
do cholecystektomii laparoskopowej. Pol Przegl Chir 2001;
73: 634-43.

Baron R, Stanley R, Lee J. A prospective comparison
of the evaluation of biliary obstruction using computed
tomography and ultrasonography. Radiology 1982; 145: 91-8.
Cwik G, Wallner G, Ciechanski A, et al. Endoscopic sphincterotomy
in 100 patients scheduled for laparoscopic cholecystectomy:
ultrasound evaluation. Hepato-Gastroenterology 2003; 50:
1225-8.

takoma S, Matczak J, Dziekan R, et al. Kamica przewodowa
— ocena skutecznosci diagnostycznej USG i ERCP w materiale
wiasnym. Acta Endosc Pol 1996; 6: 165-7.

. Contractor QQ, Boujemla M, Contractor TQ, et al. Abnormal

common bile duct sonography. The best predictor
of choledocholithiasis before laparoscopic cholecystectomy.
J Clin Gastroenterol 1997; 25: 429-32.

. Cronan J. Ultrasonographic diagnosis of choledocholithiasis:

a reappraisal. Radiology 1986; 161: 133-4.

. Goodwin AT, Tully J, Charlesworth C, et al. Routine use

of ultrasound 24 hours before laparoscopic cholecystectomy
can predict the need for intraoperative cholangiogram: results
of a 12-month prospective audit. Br J Clin Pract 1997; 51: 140-3.
Metcalf AM, Ephgrave KS, Dean TR, et al. Preoperative screening
with ultrasonography for laparoscopic cholecystectomy: an
alternative to routine intraoperative cholangiography. Surgery
1992; 112: 813-6.

Operative
cholangiography — is there a statistical alternative? Am
J Surg 1983; 145: 640-3.



Clinical usefulness of ultrasonographic evaluation of common bile duct (CBD) size in cholecystectomized patients with suspected 317
obstructive biliary pathology

46.

47.

48.

49.

50.

5

—

52.

53.

54.

55.

Laing F, Jeffrey R, Wing VW. Improved visualisation
of choledocholithiasis by sonography. AJR 1984; 143: 949-52.
Stott MA, Farrands PA, Guyer PB, et al. Ultrasound
of the common bile duct in patients undergoing
cholecystectomy. J Clin Ultrasound 1991; 19: 73-6.

Brogna A, Bucceri AM, Catalano F, et al. Common bile duct and
sex, age and BMI in normal humans: an ultrasonographic
study. Ital J Gastroenterol 1991; 23: 136-7.

Goransson AM. Cholegraphy. Its applicability and reliability in
connection with gall stone operations. A follow up study
of 534 patients operated on because of cholelithiasis. Acta
Chir Scand 1980; 496: 1-95.

Spinoza BM, Affiart CS, Berthezene P, et al. Infuence of age
and biliary lithiasis on the diameter of the common bile duct.
Gastroenterol Clin Biol 1995; 19: 156-60.

. Gross BH, Harter LP, Gore RM, et al. Ultrasonic evaluation

of common bile duct stones: prospective comparison with
endoscopic retrograde cholangiopancreatography. Radiology
1983; 146: 471-4.

Ecsedy G, Mundi B, Farkas I, et al. The diagnostic value
of so-called post-cholecystectomy bile duct dilatation.
Chirurg 1990; 61: 387-1.

Persson B, Olsson J. Variations of common bile duct diameter
after endoscopic sphincterotomy. Gastrointest Radiol 1991;
16: 45-8.

Torsoli A, Corazziari E, Habib Fl, et al. Pressure within
the human bile tract. Normal and abnormal physiology. Scand
J Gastroenterol 1990; 175: 52-7.

Wedmann B, Borsch G, Coenen C, et al. Effect of cholecystectomy
on common bile duct diameter — a longitudinal prospective
ultrasonographic study. J Clin Ultrasound 1988; 16: 619-24.

Przeglad Gastroenterologiczny 2008; 3 (6)



