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Abstract

AIM: To evaluate the efficacy of endoscopic ultraso-
nography (EUS) in patients with elevated carbohydrate
antigen (CA) 19-9 levels of obscure origin.

METHODS: Patients who had visited Pusan National
University Hospital because of elevated serum CA 19-9
levels, between January 2007 and December 2009,
were retrospectively enrolled. EUS had been performed
on all subjects, in addition to routine blood tests, en-
doscopy, abdominal computed tomography (CT) and
other clinical exams, which had not revealed any ab-
normal findings suggestive of the origin of the elevated
CA 19-9 levels.
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RESULTS: Of the 17 patients, gallbladder sludge was
detected in 16 patients (94.1%) and common bile duct
sludge was observed in 3 patients (17.6%). After the
administration of ursodeoxycholic acid to 12 of the pa-
tients with gallbladder sludge, CA 19-9 levels normal-
ized in 6 of the patients after a median of 4.5 mo.

CONCLUSION: EUS is a useful diagnostic method for
patients with elevated CA 19-9 levels of obscure origin,
even if the reason for abnormal levels of this serum
marker cannot be determined through prior examina-
tions, including abdominal CT.

© 2013 Baishideng. All rights reserved.
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INTRODUCTION

Serum carbohydrate antigen (CA) 19-9 is considered
to be the best screening marker for pancreatic cancer
because of its relatively high sensitivity (70%-90%) and
specificity (70%-98%)"?. However, CA 19-9 is also el-
evated in many other digestive cancers, as well as in a
number of benign diseases™. Although the usefulness
of CA 19-9 as a screening marker for the detection of

malignancies has not yet been validated, it is not uncom-

mon to measure serum CA 19-9 levels in asymptomatic
individuals during routine health examinations.
Pancreaticobiliary disease is one of the most common
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causes of benign abnormal serum CA 19-9 levels. Herein,
we report 17 cases of patients with elevated serum CA
19-9 levels without any obvious pancreaticobiliary sys-
tem abnormalities, as revealed on abdominal computed
tomography (CT); endoscopic ultrasonography (EUS)
was performed as an additional part of their diagnostic
examination and was useful in these cases.

MATERIALS AND METHODS

All patients with elevated serum CA 19-9 levels of in-
determinate cause who underwent EUS in our institu-
tion between January 2007 and December 2009 were
retrospectively assessed. Elevated serum CA 19-9 levels
had been detected during routine cancer screenings and
none of the patients had a history of cancers, surgeries
or acute infections. To identify the causes of the elevated
serum CA 19-9 levels, the patients, prior to the EUS
examination, had provided a medical history regarding
their smoking and alcohol consumption habits and had
undergone a physical examination, routine blood tests
(including liver and thyroid function tests), esophagogas-
troduodenoscopy, colonoscopy, abdominal ultrasonogra-
phy, abdominal/pelvic CT and for female patients, mam-
mography and breast ultrasonography.

EUS examinations were performed using a radial
echoendoscope (GF-UM2000; Olympus, Tokyo, Japan)
at either 5 or 7.5 MHz, by one experienced endoscopist.
This study was reviewed and approved by the Institution-
al Review Board at Pusan National University Hospital.
Written informed consent was obtained from all patients.

RESULTS

Of the 17 patients, 13 (76.5%) were female and the me-
dian age of the patients was 51 years (range 28-85 years).
Two of the patients consumed more than 20 g of alcohol
daily. The median serum CA 19-9 level during the screen-
ing visit was 64.1 U/mL (range 40.0-381.0 IU/mL). Se-
rum total bilirubin levels were normal in all but 1 patient.
This patient had an initial value of 1.6 mg/ml (reference
range was < 1.3 mg/mL), which subsequently decreased
to within the normal range (1.2 mg/mlL) (Table 1).

EUS revealed gallbladder (GB) sludge in 16 of the
patients (94.1%) and common bile duct (CBD) sludge
in 3 patients (17.6%). Mild CBD dilatation (8 mm) was
noted in 1 patient, tiny GB polyps (2-3 mm in size) in 3
patients, and a pancreatic cyst (9 mm in size) was detect-
ed in 1 patient.

The median follow-up duration was 12 mo (range
3-51 mo). Of the 16 patients with GB sludge, 12 received
ursodeoxycholic acid (UDCA; 600 mg/d) for 3-18 mo
(median 6 mo). The median number of CA 19-9 mea-
surements was 3, although subsequent measurements of
CA 19-9 were not performed for 2 patients. Six of 11
patients who received UDCA achieved normal CA 19-9
levels after a median of 4.5 mo (range 3-8 mo) (in 1 pa-
tient, the subsequent CA 19-9 value was not assessed); 1
of the 4 patients who did not initially receive UDCA did
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so 5 mo after the initial testing, Serum CA 19-9 levels re-
mained within the normal range during the follow-up pe-
riod in all patients who attained levels within the normal
range as a result of UDCA therapy.

DISCUSSION

Biliary sludge, either GB or CBD sludge, is defined
as a suspension of crystals (usually cholesterol mono-
hydrate), mucin, glycoproteins, cellular debris, and/or
proteinaceous material within the bile®™. Many studies
have suggested that biliary sludge may be a precursor to
stone formation™” and a source of potential complica-
tions"". The exact mechanism underlying the elevation
of serum CA 19-9 levels, associated with GB sludge,
remains unclear. However, the mechanism underlying
the elevation in CA 19-9 levels in patients with bile duct
obstruction is assumed to be as follows. Increased biliary
pressure induces bile duct cells to produce CA 19-9M"
which accumulate in the lumen due to biliary obstruction.
An increased permeability between the bile duct and the
vasculature is believed to result in CA 19-9 reflux into
the circulation”. Increased biliary pressure is suspected
to be the main outcome of clinically insignificant biliary
obstruction, such as is caused by biliary sludge. Further-
more, we hypothesize that sludge may flow down to the
CBD during GB contractions, causing transient obstruc-
tions of the CBD outlet and increasing bile duct pres-
sure. In this study, CBD sludge was identified by EUS in
3 of 16 patients with GB sludge, which may support our
hypothesis.

Sludge may be visualized by abdominal US or EUS.
The accuracy of US in detecting cholelithiasis is high,
with a reported sensitivity of 92%-96%""""!. Neverthe-
less, when stones are less than 3 mm in diameter or locat-
ed in the GB infundibulum, the sensitivity of US is only
65%". By contrast, the sensitivity of EUS is approxi-
mately 96%""*?. Therefore, it is clear that EUS is the
most sensitive imaging method for detecting GB sludge.

In patients in whom GB sludge has been detected in
the absence of biliary symptoms, the natural history of
sludge warrants appropriate management of the sludge.
In patients with GB sludge and elevated serum CA 19-9
levels, GB sludge is likely to be responsible for the eleva-
tion in CA 19-9 levels. The elevated CA 19-9 levels may
result in anxiety for patients regarding a potential malig-
nancy; therefore, empirical treatment with UDCA may
also represent a practical management option in such pa-
tients. The major role of UDCA is limited to the preven-
tion of sludge formation in patients with predisposing
conditions, such as weight reduction or total parenteral
nutrition™ >, Theoretically, however, GB sludge may be
more responsive to UDCA treatment than gallstones due
to its higher surface-to-volume ratio. Indeed, a prospec-
tive, multicenter study showed that UDCA was associ-
ated with a 100% dissolution rate for persistent biliary
sludge™. In the current study, 6 of 11 patients (54.5%)
with GB sludge showed normalization of CA 19-9 levels
after UDCA treatment, compared with 1 of 4 patients
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Applications
EUS can be used to identify causes of elevated CA 19-9 levels in patients when
other examinations show non-specific results.

Peer review
Although this paper is a single center study with a small number of subjects, the
novel application of EUS for patients with elevated levels of this tumor marker is
an attractive and potentially promising modality for investigating the pancreati-
cobiliary system.
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