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Summary

Because jaundice is a common reason for hospital ad-
mission. A fast and correct differential diagnosis is very
important to increase treatment efficacy. The aim of
our study was to evaluate the impact of the high-reso-
lution ultrasound in this kind of clinical setting. In a
prospective study we included 30 patients and we di-
vided them in patients with extrahepatic jaundice and
patients with intrahepatic jaundice. We observed a
high accuracy of the high-resolution sonography, with a
sensitivity of 95% and a specificity of 100% for extra-
hepatic jaundice, and a sensitivity of 100% and a spe-
cificity of 95% for intrahepatic jaundice. We conclude
that the high-resolution ultrasound should be used in
the very beginning of the diagnostic algorithm for the
evaluation of patients with unclear jaundice. 
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Impacto del ultrasonido de alta 
resolución en el diagnóstico de la 
ictericia no hemolítica

Resumen

La ictericia es una causa común de admisión al hospi-
tal. El conocimiento del diagnóstico diferencial y los
métodos para llegar a un diagnóstico rápido y preciso
son esenciales para el manejo efectivo de estos pacientes.

El objetivo de nuestro estudio fue evaluar la utilidad
del ultrasonido de alta resolución en el manejo de esta
condición clínica. En un estudio prospectivo incluimos
30 pacientes con ictericia, la cual se dividió en icteri-
cia extra e intrahepática. El uso del ultrasonido de al-
ta resolución permitió una alta precisión diagnóstica en
los casos de ictericia extrahepática, con una sensibili-
dad de 95% y una especificidad de 100%. Para la ic-
tericia intrahepática la sensibilidad fue de 100% y la
especificidad de 95%. Concluimos que este nuevo mé-
todo de sonografía de alta resolución tiene una adecua-
da precisión diagnóstica, por lo que proponemos que
forme parte del algoritmo diagnostico inicial en el ma-
nejo del pacientes con ictericia. 

Palabras claves. Ultrasonido, ictericia.

Jaundice is a common reason for the attendance
of patients to an emergency room. There are many
causes of jaundice and many different pathways of
diagnosis and treatment. Therefore, it seems very
important to elucidate the etiology of the jaundice
quickly and reliably in order to ensure an adequate
treatment.

Abdominal ultrasound is a widely used diagnos-
tic tool for the differentiation of the biliary system
diseases. Advantages of ultrasound include the wide
availability, the lack of damaging radiation, the pos-
sibility of a bedside examination and the low costs.1,2

On the other hand, potential disadvantages include
the reliance on the skill of the examiner, the limited
viewing of retroperitoneal structures 3 and the pro-
blems of documentation.

Within the last ten years there was a rapid deve-

Correspondence: Dr Steffen Rickes
AMEOS Hospital St Salvator. Department of Internal Medicine.
Gleimstraße 5, 38820 Halberstadt. Germany
Tel. +49 3941 64 5337
Fax: +49 3941 645360
E-mail: rickes@medkl.salvator-kh.de

� MANUSCRITO ORIGINAL

The impact of high-resolution ultrasound in
the differential diagnosis of non-hemolytic
jaundice
Peter Rauh,1 Holger Neye,1 Klaus Mönkemüller,2,3 Peter Malfertheiner,2

Steffen Rickes 1,2

1 Department of Internal Medicine, AMEOS Klinikum Hospital St. Salvator, Halberstadt, Germany.
2 Department of Gastroenterology, Hepatology and Infectious diseases, Otto-von-Guericke-University, Magdeburg, Germany. 
3 Department of Internal Medicine and Gastroenterology, Marienhospital Bottrop, Germany.

Acta Gastroenterol Latinoam 2010;40:328-331

Acta Gastroenterológica Latinoamericana – Vol 40 / N° 4 / Diciembre 2010

RAUH  11/25/10  10:49 PM  Página 328



329�

lopment of new ultrasound techniques that led to
several improvements, especially in the digital ima-
ging capabilities.4-6 All this new technical support
can be embraced by the term high-resolution ultra-
sound. High-resolution ultrasound includes the
techniques of compound-scan and harmonic ima-
ging. In all high-end ultrasound equipments one or
both modes are available today. Although there was
a great development in techniques, few data about
its impact in the routine clinical setting are availa-
ble. Most of data evaluating ultrasound for the diag-
nosis of biliary diseases stems from experiences with
outdated ultrasound equipments.7

The aim of this study was to evaluate the impact
of modern high-resolution ultrasound in the diffe-
rential diagnosis of unclear non-hemolytic jaundice.

Patients and methods

In a prospective study, 48 consecutive patients
with jaundice underwent an abdominal ultrasound
examination immediately after their admission. Ni-
neteen women and 29 men, with an average age of
60.8 years (range 18 to 86 years) could be prospec-
tively included in this study. The same experienced
examiner performed all examinations (SR). We de-
fined experienced examiner as having performed at
least 20,000 examinations. The examiner had to di-
vide all patients in two groups accordind to ultra-
sound results: patients with intrahepatic jaundice
and patients with extrahepatic jaundice. Extrahepa-
tic jaundice was defined as the presence of dilated
intrahepatic ducts (higher than 3 mm) and/or dila-
ted main bile duct (higher than 8 mm or higher
than 10 mm after cholecystectomy).When the exa-
miner considered that the jaundice had an extrahe-
patic origin he was asked to specify the etiology of
the bile duct obstruction. 

For all examinations we used a Philips iU 22 ul-
trasound system with a 2-5 MHz convex-scanner.
All new technical supports, like compound-scan or
harmonic imaging, could be used and optimized by
the best image quality. The examinations in B-mo-
de were all carried out with one focus and a mecha-
nical index of 1.6. The examiner was blinded for all
other diagnostic results. 

The evaluation of all data was accomplished af-
ter discharging the patient, when the final diagnosis
was available based on all imaging examinations

(CT-scan, endoscopic retrograde cholangiography
and magnetic resonance imaging), laboratory tests
and clinical follow-up.

Results

Eighteen of the 48 patients had to be excluded
from the study because of a known hepatic disease
or a missed follow-up. The remaining 30 patients
were classified as patients having extrahepatic jaun-
dice in 19 (64%) cases and intrahepatic jaundice in
11 (36%). Jaundice was misclassified as intrahepatic
(acute hepatitis) in 1 (9%) of these 11 patients. In
this case the final diagnosis, made by endoscopic re-
trograde cholangiography, was a passing common
bile duct stone. All the other sonographic diagnoses
were correct: 4 patients with acute hepatitis, 4 with
liver cirrhosis and 2 with liver metastases without
dilation of the bile ducts. Patients with the sono-
graphic diagnosis of extrahepatic jaundice had car-
cinoma of the pancreatic head in 6 cases, cholangio-
cellular carcinoma in 6, choledocholithiasis in 5 and
benign bile duct stenosis in 2. These data led to the
validation of sonography as a diagnostic method
(Table 1). 

The cause of the extrahepatic jaundice was
found in 18 of 20 cases (90%). Besides the wrongly
classified case, a cholangiolithiasis was misdiagnosed
as a cholangiocarcinoma. The cause of intrahepatic
jaundice could not be so clearly named but other
structures, like enlarged lymph nodes, gave an indi-
rect hint for the diagnosis. The Figures 1, 2 and 3
show typical findings in the differential diagnosis of
jaundice.
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Sensitivity (%)

Specificity (%)

Positive predictive value (%)

Negative predictive value (%)

95

100

100

91

100

95

91

100

Extrahepatic jaundice
(n = 19)

Intrahepatic jaundice
(n = 11)

Table 1. Results of high-resolution ultrasound for the dif-
ferentiation of extrahepatic and intrahepatic jaundice.

Discussion

Compound scan ultrasound defines a technique
that joins data of a single point from up to nine dif-
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ferent angles compounding with them a two-di-
mensional picture. This leads to a higher quality in
delineation, a better differentiation of borders and a
better visualization of luminal structures in a real ti-
me scan. Harmonic imaging stands for a technique
that uses only the double frequency of that sent by
the probe to produce the scan.7 These harmonic wa-
ves are spontaneously built in the deeper layer of the
scanned structure. So artifacts that originate from
the superficial layers, such as fat, can be especially
avoided. 
Using these techniques, our data suggest that an ex-
perienced examiner is able to classify an unclear
jaundice with a high reliability. In most cases we we-
re able to find the cause of the extrahepatic jaundi-
ce. The current literature on the utility of transabdo-
minal ultrasound for the differentiation between in-
tra- and extrahepatic diseases shows poor yields.8-11

Furthermore, the diagnostic accuracy of ultrasound
for the detection of common bile ducts stones is re-
ported as being low.8-15 We believe that one of the
critical points for the differences between the results
of former studies and our data is the rapid and im-
proved technical development of ultrasound in the
last years, leading to an enhancement not only of
the sensitivity but also of the specificity and accu-
racy. Thus, our findings are important because we
demonstrate that currently available technology in
ultrasound may yield excellent results when diseases
of the biliary tree are evaluated. Our results prompt
the performance of larger studies to confirm them. 
We conclude that abdominal ultrasound using new
modalities like compound scan and harmonic ima-
ging results in a high yield of diagnosis for patients
with jaundice. Thus it could play an important role
in the algorithm for the management of patients
with hepatobiliary disorders.
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Figure 1. Patient with intrahepatic jaundice. The ul-
trasound shows the typical "sandwich-configuration" of
lymph nodes in the hilum of the liver (marker). This is
an indirect but common sign of acute hepatitis. The fi-
nal diagnosis was autoimmune hepatitis. 

Figure 2. Patient with extrahepatic jaundice. The ul-
trasound shows an obstruction of the main bile duct by
a gall-stone (marker). 

Figure 3. Patient with extrahepatic jaundice. The ul-
trasound shows an obstruction of the bile duct by a cho-
langiocellular carcinoma (Klatskin-tumor) (marker). 

RAUH  11/25/10  10:49 PM  Página 330



331�

9. Thornton JR, Lobo AJ, Lintott DJ, Axon AT. Value of ul-
trasound and liver function tests in determining the need
for endoscopic retrograde cholangiopancreatography in
unexplained abdominal pain. Gut 1992;33:1559-1561.

10. Blackbourne LH, Earnhardt RC, Sistrom CL, Abbitt P,  Jo-
nes RS. The sensitivity and role of ultrasound in the evalua-
tion of biliary obstruction. Am Surg 1994;60:83-690.

11.Laing FC, Jeffrey RB Jr, Wing VW, Nyberg DA. Biliary di-
latation: defining the level and cause by real-time US. Ra-
diology 1986;160:39-42.

12. Lapis JL, Orlando RC, Mittelstaedt CA, Staab EV. Ultraso-
nography in the diagnosis of obstructive jaundice. Ann In-
tern Med 1978;89:61-63.

13. Taylor KJ, Rosenfield AT, Spiro HM. Diagnostic accuracy
of gray scale ultrasonography for the jaundiced patient. A
report of 275 cases. Arch Intern Med 1979;139:60-63.

14. Morris A, Fawcitt RA, Wood R, Forbes WS, Isherwood I,
Marsh MN. Computed tomography, ultrasound, and cho-
lestatic jaundice. Gut 1978;19:685-688.

15. Vallon AG, Lees WR, Cotton PB. Grey-scale ultrasono-
graphy in cholestatic jaundice. Gut 1979;20:51-54.

4. Rickes S, Uhle C, Kahl S, Kolfenbach S, Mönkemüller K,
Effenberger O, Malfertheiner P. Echo-enhanced ultra-
sound: a new valid initial imaging approach for severe acu-
te pancreatitis. Gut 2006;55:74-78.

5. Rickes S, Treiber G, Mönkemüller K, Peitz U, Csepregi A,
Kahl S, Vopel A, Wolle K, Ebert MPA, Klauck S, Malfert-
heiner P. Impact of operators experience on value of high-
resolution transabdominal ultrasound in the diagnosis of
choledocholithiasis: a prospective comparison using endos-
copic retrograde cholangiography as gold standard. Scand J
Gastroenterol 2006;41:838-843.

6. Neye H, Ensberg D, Rauh P, Peitz U, Mönkemüller K,
Treiber G, Klauck S, Malfertheiner P, Rickes S. Impact of
high-resolution transabdominal ultrasound in the diagnosis
of complications of Crohn's disease. Scand J Gastroenterol
2010;45:690-695.

7. Rickes S, Böhm J, Malfertheiner P. SonoCT improves on
conventional ultrasound in the  visualisation of pancreatic
and bile duct: a pilot study. J Gastroenterol Hepatol 2006;
21:552-555.

8. Borsch G, Wegener M, Wedmann B, Kissler M, Glocke M.
Clinical evaluation, ultrasound, cholescintigraphy, and en-
doscopic retrograde cholangiography in cholestasis. A pros-
pective comparative clinical study. J Clin Gastroenterol
1988;10:185-190.

Acta Gastroenterológica Latinoamericana – Vol 40 / N° 4 / Diciembre 2010

High resolution ultrasound in jaundice Peter Rauh y col

RAUH  11/25/10  10:49 PM  Página 331


