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The ultrasound examinations of 43 patients with proven adenocarcinoma of pancreas were
reviewed. Pancreatic masses were detected in 33 patients. Pancreatic duct and biliary tract
obstruction were seen in 20 and 33 patients respectively. Liver metastasis were identified in 10 patients
andmissed in 10, while regional lymphadenopathy were detectedin 14 andmissedin 12. Each of portal
vein involvement, psoas muscle metastasis and ascites were seen. There was one patient whose
ultrasound study was normal. The accuracy rate was 76.7%. The usefulness of ultrasonography as
the primary and effective method of investigation is discussed.
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Most patients with pancreatic carcinoma are
diagnosed when the tumors are not resectable. Many
modalities have been used to diagnose and stage pancre-
atic carcinoma, including ultrasonography
(transabdominal or endoscopic), computed tomography,
angiography, endoscopic retrograde cholangiopancreato-
graphy and percutaneous transhepatic cholangiography.
Ultrasonography is recognized as a sensitive test for
diagnosing carcinoma of the pancreas although accuracy is
limited by the operator's expertise and the subject's excess
bowel gas or obesity. The primary pancreatic tumor has
been detected with 69 to 94 percent sensitivity and with 82
to 99 percent specificity. -3

In this study, we have reviewed ultrasound
examinations of 43 patients with proven adenocarcinoma
of pancreasinorderto see the spectrum of ultrasonographic
findings and evaluate the usefulness of ultrasound.

Material and methos

Between Jan. 1, 1987 and Dec. 31, 1991, there
were 64 patients of biopsy or surgical-proven pancreatic
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Pancreatic masses.

Figure 1.
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adenocarcinoma but 43 ultrasound examinations were
available for reviewing. Of the 43 patients, the average
age was 56 years with the range of 29-84 years; 19 were
men and 24 were women. The presenting symptoms
included jaundice (69.77%), weight loss (58.14%),
palpable mass (18.6%), abdominal pain (53.49%) and
hepatomegaly (34.88%).

All of the ultrasound studies were performed
with real-time equipment, 3.5 MHz transducer.

Results

Masses were visualized in 33 of 43 patients; the
sites were the head of pancreas in 25 (75.8%), the body in
1, the tail in 2 and combined head and body in 5 (figure
1). The size of the masses ranges from 2-9.5 cm; the
largest one is located at the tail of pancreas (table 1). The
masses appear to be hypoechoic 64.5 percent, hyperechoic
19.4 percent and isoechoic 16.1% (figure 2). The
pancreatic duct was demonstrated to be dilated in 20
patients (figure 3). The accuracy rate of our study was
76.7% (33/43)

(A) An ill-defined mass at pancreatic head was noted with associated dilated pancreatic duct.
(B) A well-defined mass at body of pancreas was seen.

(C) Irregular mass at pancreatic tail, continuity with the body was clearly demonstrated.
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Figure 2. (A) Ultrasonogram of pancreatic region showed irregular hypoechoic mass at head of pancreas with
extension to the periportal region (arrowhead)

(B) Anill-defined hyperechoic mass (M) at pancreatic head with also marked dilatation of the pancreatic
duct were depicted.

(C) Between markers was an isoechoic mass at pancreatic head.

Figure 3. Dilated pancreatic duct. The pancreatic duct dilatation was clearly visualized, measured 9 mm. The
pancreatic mass was not demonstrated in this figure.
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Table 1. Tumor location and size.

Tumor Number Tumor size (cm)

Location <3 3-6 > 6 (exact size)
Head 25 5 19 1(8)

Body 1 1 - -

Tail 2 - 1 1(9.5)

Head + Body 5 - 4 1 (6.5)

Total 33 6 24 3

Biliary tract obstruction (dilated common bile with visualized mass (72.73%) and 3 with irregular con-
duct greater than 8 mm in diameter or dilated intrahepatic tour of pancreas (figure 5) and 6 without demonstrable
ducts or both) was present in 33 patients (figure 4); 24 parenchymal abnormality (table 2,3).

Figure 4. Biliary tract obstruction.
(A) Moderately severe dilatation of the intrahepatic bile duct was noted.

(B) There was marked dilatation of the common bile duct with abrupt ending at the pancreatic mass on the
right side of the figure (M).
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Figure 5. (A) There was mild lobulation of the contour of pancreas without definite mass (arrowhead).

(B) However, slightly moving the transducer showed evidence of pancreatic duct dilatation (arrow head).
There was also evidence of biliary tract obstruction in this patient (not shown).

Table 2. Summary of other ultrasonographic findings.

Parenchymal Mass (33) Lobulate No visualized
abnormalities contour (3) parenchymal
Other signs abnormality (7)*
Dilated pancreatic duct 17 - 3
Biliary tract obstruction 24 3 6
Liver metastasis 9 - 1
Regional adenopathy 10 2 2

* One normal study.

Table 3. Summary of primary and secondary signs.

Findings Number Percent
Normal 1 2
Tumor identified 9 21
Secondary signs only 9 21

Tumor and secondary signs 24 56
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Liver metastasis were present in 10 of 43 patients
(23.26%). Most hepatic metastasis were hypoechoic and
no calcification was noted within lesion (figure 6).

Figure 6. Liver metastasis.

(A) Most hepatic metastasis was hypoechoic lesion.
(B) Some appeared as target lesions.

(C) Hyperechoic metastasis was also found but less common.

Lymphadenopathy was identified at ultrasound peripancreatic region in three equally (figure 7). During
studies in 14 patients (32.56%). These enlarged nodes surgery, ten more liver metastasis and twelve more re-
were seen as well-defined round or ovoid hypoechoic gional lymphadenopathy which were not detected by
masses and found located around the aorta in six patients, ultrasound were identified.
at the area of celiac axis in two and at periportal and
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Figure 7. Lymphadenopathy (N) was found in various sites;
(A) paraaortic region
(B) peripancreatic region

(C) periportal region

Ascites, portal vein thrombosis  with the 43 patients, there was one normal study that infiltrative
cavernous transformation and metastasis to right psoas lesion at the body and tail of pancreas were revealed during
muscle were identified in each patient (figure 8,9). Of operation.
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Figure 8. Portal vein thrombosis.

(A) There was echogenic thrombus in the portal vein (PV) with evidence of cavernous transformation
nearby (arrowheads).

(B) Splenomegaly as sign of portal hypertension was noted in this same patient.

Figure 9. There was enlargement of right psoas muscle (arrowheads) which biopsy-proven to be metastatic pancreatic
carcinoma.
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Discussion

Ultrasound is well accepted as the imaging
modality of choice in assessment of the upper abdomen
because itis less expensive, most readily available andcan
be performed in less than-30 minutes. ¥ However, there
are some limitations as well; it is operator-dependent and
limited by excess bowel gas or individual's obesity. In
our study, 4 of 9 patients without demonstrable mass by
ultrasound were found to have pancreatic masses ranging
from 3-7 cm. during surgical exploration. The excess
bowel gas can be overcome by scanning in "erect gastric
window" technique (an erect sitting position with fluid-
fluid- stomach), or the aid of water and glucagon. ¢

In this study ultrasound proved to be very useful
in the detection of pancreatic tumor as well as in the
evaluation of the extent of disease. Pancreatic masses
were detected in 75.8%. The smallest pancreatic tumor
detected in this study was 2 cm in diameter. Of all the
patients with unidentified mass, the secondary changes
were found; evidence of biliary obstruction in all. How-
ever, these secondary findings without definite
abnormality in the pancreatic region can also be produced
by other lesions such as cholangiocarcinoma. With
lobulated contour of the pancreas and some focal masses,
differentiation from inflammatory mass cannot be
certain sometimes. ® Ultrasound guided percutaneous
fine needle aspiration biopsy performed on an outpatient
basis, is useful to confirm the diagnosis and the patients
never require hospitalization or more costly investiga-
tion. ® Liver metastasis and regional lymphadenopathy
were underestimated. The moderately to severely dilated
intrahepatic bile ducts probably obscured the hepatic
metastasis which were mostly hypoechoic lesions.

Many studies reported sensitivity and specificity
for computed tomography to be superior to that of ultra-
sound. 19 However better results with ultrasound were
achieved by Paivansalo et al. /¥ In some cases, CT
findings may be inconclusive and ultrasonography may
offer complementary information with its ability to detect
changes of parenchymal echotexture. ' The accuracy
rate of our study was 76.7%

Since patient with carcinoma of pancreas has a
limited life expectancy following diagnosis, a rapid and
complete diagnostic work up is important. We agree that
ultrasound should be the primary imaging modality for
the pancreas and may obviate the need for more costly CT
in some cases. #!¥  However, in patient with normal
ultrasound examination or unable to demonstrate
pancreas especially at the head region due to overlying
bowel gas but with high probability of pancreatic tumor,
other investigations such as endoscopic retrograde
cholangiopancreatography = (ERCP) or computed
tomography (CT) should be performed.
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