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ABSTRACT

Introduction. From the time of the acquisition of the
Endoscopic Ultrasound system GF-UM130 and the Ultrasonic
Probe set MH-247 manufactured by Olympus, the first endo-
scopic ultrasound in the Philippines, the Institute of Digestive
Diseases at St. Luke's Medical Center, Quezon City, Philip-
pines has performed a total of 121 endoscopic ultrasound
procedures of various organs from the period of February
1999 to October 2000.

Objective. To report the various indications of endo-
scopic ultrasonography (EUS), to enumerate its findings and
if possible correlate it with either surface ultrasonography,
CT scan, X-ray, MRI, and biopsy report.

Methodology. All patients who underwent EUS at St.
Luke's Medical Center from February 1999 to October 2000
were included.

Results. The organs examined were stomach (30%),
gallbladder (30%), colon/rectum (17%), esophagus (12%),
and pancreas (11%). The indications for these requests
were confirmation of endoscopic findings (30%), confirma-
tion of ultrasound findings (24%), and others such as epi-
gastric pain, rectal bleeding etc. (16%), follow-up study (9%),
confirmation of CT scan (7%), staging (5%), surveillance
(3.3%), confirmation of X-ray findings (2.5%), confirmation
of MRI findings (1.6%). The top 5 findings out of the 121
endoscopic ultrasound examinations are as follows: 22 gall-
bladder polyps, 10 submucosal tumors of the stomach, 8
gastric cancer, 8 esophageal cancer, and 8 pancreatic head
mass. These and the rest of the results were subsequently
correlated with US, CT scan, X-ray, MRI, and biopsy. All of
the 121 examinations were successful and no complications
were noted.

Conclusion. We conclude that EUS is an accurate, reli-
able, and safe method in evaluating various gastrointestinal
pathology.
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Ithas been 20 years since the introduction of En do-
scopic Ultrasound in Japan; the purpose of its de-
velopment was to establish a new diagnostic tool
for small pancreatic carcinoma which at that time

was difficult to detect with conventional ultrasonogra-
phy.' Now 20 years later, this diagnostic armamentarium
has come a long way, as it is not only used for pancre-
atic carcinoma but likewise for other organs such as
esophagus, stomach, gallbladder, and colon. Its clini-
cal application is increasing, not only to locate and di-
agnose submucosal tumors, stage gastrointestinal tract
(GIT) malignancy (pancreatic, bile duct, ampullary, me-
diastinal, and colonic) and to evaluate chronic pancre-
atitis and to evaluate treatment but is now also used to
biopsy mediastinal tumors.' to image central lower air-
ways,' to measure tumor volume and virtual endoscopy
imaging using 3D-EUS,4,5 for fine needle aspiration bi-
opsy," to show complex fistula-in-ane in patients with
Crohn's disease," and in portal hypertension and va-
riceal hemorrhage."

In the Philippines, the first Endoscopic Ultra-
sound System GF-UM130 and the Ultrasonic probe set
MH-247 manufactured by Olympus was acquired by
the Institute of Digestive Diseases of St. Luke's Medi-
cal Center in Quezon City. From the time of its acquisi-
tion, the Institute has performed a total of 121 endo-
scopic ultrasonographic procedures of various organs
from the period of February 1999 to October 2000.

This study is aimed a) to report the various
indications of endoscopic ultrasonography and b) to
enumerate its findings and if possible correlate it with
either surface ultrasonography, CT scan, radiography,
MRI and biopsy report.

METHODOLOGY

All patients who underwent endoscopic ultrasonog-
raphy at SI. Luke's Medical Center from February 1999 to
October 2000 were included. The Endoscopic Ultrasound Sys-
tem GF-UM 130 and the ultrasonic probe set MH-247 manu-
factured by Olympus were used. The preparation for EUS is the
same as for the conventional endoscopy. Pre-medication and
monitoring was done as necessary. Patients were likewise placed
in the left lateral position. The scanning technique used is a
combination of the balloon-contact and water filling method.
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The OF-UM130, with interchangeable frequencies (7.5-12 Mhz)
was used. There were two mini-probes with scanning frequen-

cies of 12 and 20 Mhz that were used whenever necessary.

RESULTS AND DISCUSSION

The organs examined were the stomach (37/
121, 30%), gallbladder (36/121, 30%), colon/rectum (20/
121,17%), esophagus (15/121,12%), and pancreas (13/
121,11%). Refer to Figure 1.

The indications for these requests were pre-

TABLE 1. INDICATIONS FOR EUS

Pre-operative cancer staging 33%

Differentiate GB stone vs. polyp 23%

Characterization of SMT 14%

Suspected chronic pancreatitis 4.1%

Suspected gallbladder CA 4.1%

Evaluation of extrinsic compression 3.3%

Suspected papillary CA 2.5%

Evaluation of ulcerations 2.5%

Post-op CA surveillance 2.5%

Evaluation of esophageal mass 1.6%

Suspected choledocholithiasis 1.6%

Evaluation of stricture 1.6%

Evaluation of large gastric folds 1.6%

Evaluation of pelvic and perianal disease 1.6%

Differential diagnosis of cystic lesions 1.6%

• Pancreas
11%

DColon/rectum
17%

operative cancer staging (33%), differentiation of GB
stone vs. polyp (23 %), characterization of submucosal
tumors (14%), suspected chronic pancreatitis (4.9%),
suspected gallbladder CA (4.1 %), evaluation of extrin-
sic compression (3.3%), suspected papillary CA (2.5%),
evaluation of ulcerations (2.5%), post-op CA surveil-
lance (2.5%), evaluation of esophageal mass (1.6%),
evaluation of suspected choledocholithiasis (1.6%),
evaluation of stricture (1.6%), evaluation of large gas-
tric folds (1.6%), evaluation of pelvic and perianal dis-
ease (1.6%), and differential diagnosis of cystic lesions
1.6%, (Table 1). Table 2 shows the different findings on
endoscopic ultrasound. Table 3 shows the correlation
of EUS with histopathology results, and Table 4 shows
the correlation of EUS findings with that of abdominal
ultrasound findings. TNM staging was also done on
the different carcinoma detected by EUS (Table 5).

In our institution, the organ that was examined
most frequently is the stomach. The most frequent find-
ing is submucosal tumors. EUS was able to evaluate
from what layer the lesion originates from, to differenti-
ate between a benign and malignant lesion, to differen-
tiate between an extrinsic and intrinsic mass, to deter-
mine the size of the lesion, and to give a presumption of
its histologic nature. We were unable to correlate the 10
submucosal tumors of the stomach as no biopsies were
taken because standard biopsies are not useful and deep
biopsies may be dangerous. Also, no surgical resec-
tion was done. The sensitivity, specificity, and accu-
racy ofEUS to diagnose malignant SMT were 90%, 73%,
and 77% respectively using the morphological criteria:
size> 3 em, irregular margins, and heterogenous
echotexture.? EUS was 100% accurate in the differentia-
tion of an extragastric compression from a submucosal

IIStomach
30%

11Gallbladder
30%

IIStomach
• Gallbladder
oColon/rectum
oEsophagus
• Pancreas

FIGURE 1. Organs examined by EUS. (N = 121)
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TABLE 2. FINDINGS ON EUS.

Gallbladder polyps 22
Submucosal tumors (stomach) 10
Gastric cancer 8
Esophageal cancer 8
Pancreatic head mass 8
Normal EUS 6
Normal pancreas 5
Colonic polyp 5
Rectal cancer 5
Colonic cancer 4
Rectal mass 4
Gallstones 4
Gastritis 4
Gallbladder sludge 3
Papillary tumor 2
Esophageal cyst 1
Esophageal mass (extrinsic) 1
Gastric ulcer 1
Submucosal cyst 1
Gastric lymphoma 1
Linitis plastica 1
Gastric mucosal thickening 1
Gallbladder wall thickening 1
Common bile duct mass 1
Ampullary tumor 1
Pancreatic pseudocyst 1
Chronic pancreatitis 1
Rectal polyp 1
Retroperitoneal mass 1
Posterior cui de sac tumor 1
Inflammatory nodules 1
Aortic aneurysm 1

TABLE 3. CORRELATION OF EUS
WITH HISTOPATHOLOGY RESULTS

EUS BIOPSY RESULTS

Esophageal cancer (N = 8) chronic inflammation (N = 1)
squamous epithelial hyperplasia

(N = 1)
no biopsy (N = 6)
gastric cancer (N = 8)
carcinoid tumor
gastric ulcer
gastric polyp

Gastric cancer (N = 8)
Carcinoid tumor (N = 1)
Gastric ulcer (N = 1)
Gastric submucosal cyst

(N = 1)
Papillary tumor. duodenum

(N = 1)
Rectal cancer (N = 4)
Colonic cancer (N = 4)

moderately differentiated
adenocarcinoma, duodenum

rectal cancer (N = 4)
colonic cancer (N = 3)
colonic dysplasia (N = 1)
chronic inflammation
metastatic transitional cell carci

noma (N = 1)
metastatic squamous cell carci

noma(N=1)
tubulovillous adenoma
inflammatory polyp (N = 1)
chronic inflammation (N = 1)

Inflammatory nodule
Metastatic rectal mass (N = 2)

(N = 2)

Rectal mass (N = 1)
Rectal polyp (N = 2)
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TABLE 4. EUS FINDINGS
VERSUS ABDOMINAL ULTRASOUND FINDINGS

EUS

Gallbladder polyp (N = 22)

ABDOMINAL ULTRASOUND

gallbladder polyp (N = 6)

gallbladder stone (N = 1)

normal gallbladder (N = 1)

no biopsy (N = 14)

gallbladder sludge (N = 3)

gallbladder polyp (N = 1)

gallbladder stone

normal gallbladder

gallbladder stone (N = 1)

normal gallbladder (N = 1)

pancreatic head mass (N = 2)

normal pancreas (N = 6)
normal pancreas (N = 2)
biliary obstruction (N = 1)

Gallbladder sludge (N = 4)

Gallbladder stone (N = 1)

Normal gallbladder (N = 1)

Gallbladder adenomyomatosis

(N = 2)

Pancreatic head mass (N = 8)

Normal pancreas (N = 2)
Ampullary mass (N = 1)

TABLE 5. TNM STAGING

ESOPHAGEAL CANCER

T1NOMO 2

T3NOMO 2

T3N1MO

T3N1M1

T4NOMO

GASTRIC CANCER

T2N1MO 5

T3NOMO

T3N1MO

T4NOMO

PAPILLARY TUMOR

T3N1MO

T1NOMO

PANCREATIC CANCER

T1NOMO

T3NOMO

T3N1MO

T3N2M1

T4N2M1

COLON/RECTAL CANCER

T1NOMO

T2NOMO

T3N1MO

T3N1M1

3

7
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tumor and in the identification of the compressing or-
gan. This significantly shortens the diagnostic proce-
dure especially in patients with compression by normal
extraluminal structures, thus making other diagnostic
modalities unnecessary. 10

Eight gastric carcinoma diagnosed by EUS cor-
related 100% with the biopsy reports. The gastric ulcer
by EUS was likewise gastric ulcer by biopsy. One carci-
noid tumor by EUS was likewise a carcinoid tumor by
biopsy. One submucosal cyst by EUS is a gastric polyp
by biopsy (Table 3). Ng et al." has concluded that EUS
is useful for the TN staging of gastric CA. However,
some limitations of EUS are still present such as failure
to detect focal infiltration of tumor. Hence, its use should
complement that of CT scan and the addition of fine
needle aspiration of nodes may improve the accuracy of
N staging. II

We were able to find 22 gallbladder polyps by
EUS. Only 6 were seen by conventional ultrasound; 14
were not noted at all; I was seen as a gallstone; 1 was
signed out as a normal gallbladder. All these patients
with gallbladder polyp did not have surgical confirma-
tion. There were 3 gallbladder sludge noted both by
EUS and surface ultrasound. One cholelithiasis was
seen by both EUS and surface ultrasound. One normal
gallbladder by EUS was likewise normal by surface
ulrasound. Two gallbladder adenomyomatosis by EUS
is a gallstone by surface ultrasound and one was not
seen by surface ultrasound (Table 4). EUS in a study by
Prat had a sensitivity, specificity, positive predictive
value and negative predictive value of93%, 97%, 98%,
and 88%, respectively, in detecting cholelithiasis as com-
pared with ERC which has 89% sensitivity, 100% speci-
ficity, 100% positive predictive value, and 83% nega-
tive predictive value.'? Hence, EUS was as sensitive
and specific as ERC for the detection of common duct
stones and EUS could avert the need for some invasive
diagnostic ERe.

Of the eight esophageal cancer findings by
EUS, one showed squamous epithelial hyperplasia with
mild dysplasia and six did not have any biopsy report.
All did not have surgical confirmation. One normal
esophagus on EUS revealed Barrett's esophagus by
biopsy. In a study by Tanada on the usefulness of
endoscopic ultrasound in assessing the depth of inva-
sion of superficial esophageal cancers, the diagnostic
accuracy of EUS was 76.7% (l3%),u

Of the eight pancreatic head masses, only two
were seen by surface ultrasound, one manifested as di-

latation of the pancreatic duct and one was normal. The
rest of the pancreatic head mass findings were not cor-
related with ultrasound since they were incidental find-
ings on EUS done for other indications. One finding of
disruption of the duodenum turned out to be adenocar-
cinoma of the ampulla by biopsy. One ampullary tumor
by EUS was seen as biliary obstruction by ultrasound.
There was one incidental finding of a papillary tumor.
One chronic pancreatitis by EUS was seen as normal by
CT scan. Two normal pancreas by EUS was likewise
normal by surface ultrasound. In a study by Erickson et
al. 14, EUS was able to detect CA that were either not
seen or only possibly seen by computer tomography in
34%.14

Four rectal neoplasm and three colonic neo-
plasm by EUS correlated 100% with biopsy report. Two
colonic polyps were tubulovillous adenoma by biopsy.
One inflammatory nodule by EUS was diagnosed as
chronic inflammation by biopsy. Two rectal masses di-
agnosed as metastatic by EUS were diagnosed as meta-
static by biopsy. One was transitional cell CA from the
urinary bladder and the other is squamous cell CA from
an unknown primary. One rectal polyp was diagnosed
by biopsy as chronic inflammation of the rectal mucosa
and another rectal polyp was read as inflammatory polyp.
A colonic neoplasm by EUS showed only dysplasia by
biopsy and another rectal mass came out as tubulovillous
adenoma by biopsy (Table 3).

All of the 121 examinations were successful
and no complications were noted.

CONCLUSION

We conclude that EUS is an accurate, reliable,
and safe method in evaluating various gastrointestinal
pathology. Indeed, the potential of this valuable diag-
nostic and therapeutic armamentarium is unquestion-
able. In fact, it is anticipated that in the near future it
may take the place of endoscopy in detecting early stage
gastrointestinal lesions and routine ultrasound for the
detection of small lesions of the pancreaticobiliary sys-
tem. It is then recommended that more studies be done
to assess its diagnostic and therapeutic abilities and for
more of our gastroenterologists be trained in this field.
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