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ERCP and angiography) in detecting pancreas tumor
localisation, lymph node involvement and vascular
invasion. EUS of the pancreas is usually performed
from the duodenum to visualize the pancreatic head,
pancreatic duct and extrahepatic common bile duct
and from the stomach to visualize the body and tail.

Despite these optimistic reports PC is still a clinical
challenge because of its difficult assessment and its
poor prognosis. Nevertheless, a combination of all the
imaging modalities of this organ now available must
be adopted as soon as pancreatic disease is
suspected. Doing so we may be able to differentiate
those patients who can benefit from radical medical
and surgical care from those who can be putona
palliative treatment.

One of the best studies concerning PC is
published by Yasunda et al. (personal information) The
results are demonstrated on the next table (No. 13)

EUS proved to be quite sensitive but not specific.
The wider application of FNA in these cases will help
enhance EUS specificity.

Conclusions

1 - EUS is nowadays a clinical relevant technology.

2 - The complication rate of the procedure is
negligible.

3 - The sensitivity, specificity, accuracy and predictive
values in determining T-stage and regional N-
stage of upper intestinal tract tumors are the best
in comparison with all other imaging procedures in
use.

4 - EUS is already being used to make important
patient care decisions in altering management
plans, i.e. surgical or palliative intervention.

5 - EUS-FNA may have a role in the diagnosis and
preoperative staging.

6 - The benefit of EUS for monitoring patients after
neoadjuvant radiochemotherapy has not been
proven.

7 - EUS technology is improving year by year.

8 - EUS will never replace histological findings.
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The endosonographic image on the left side of this slide is that of a superficial gastric cancer (EGC). The
cancer disrupts the first and second sonographic layers. But it does not involve the fourth hypoechoic layer,
i.e. the muscularis mucosa. For the purposes of TNM staging, this cancer would be classified as T". The
position of the lesion relatively to the sonographic wall structure is illustrated on the right.

Two Japanese groups (Yanai et al 1996, Akahoshi
1997) investigated EUS in EGC, less than 2 cmin
diameter, for assessing prospects of endoscopic
mucosal resection. The EUS and histological findings
were well correlated.

Despite the optimistic conclusions of these
experts, it is my opinion that the problem of staging
gastric carcinoma limited to the mucosa and thus
suitable for endoscopic treatment, is at the moment
far from being safety resolved.

Gastric Lymphoma

Recent EUS studies of this disease have
demonstrated specific ultrasonographic features
(hypoechoic mass) that allows correct diagnosis and
staging in the majority of patient (Caletti et al 1996,
Schweizer Medizinische Wochenschrift).

EUS sensivity was 93%, positive predictability
91%, specificity 98 %, negative predictability 98% and
diagnostic accuracy 97%.

EUS may be an extremely helpful complement to
endoscopic biopsy in assessing and monitoring
response to treatment and evaluate possible local
recurrence. In fact EUS can differentiate superficial
from infiltrative types of gastric MALT-Lymphoma,
which may have a prognostic significance.

Pancreatic Cancer (PC)

Many clinical studies have recently confirmed EUS
to be more accurate than all other available imaging
techniques (CT-scan, abdominal ultrasonography,

VAY B
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T4 tumor has pénetrated and completely obliterated
the five lavers of the aqastric wall.

Fig. 13
Pancreatic cancer
staging with imaging procedures

Predictive all tumors tumors<2 cm
value of (N=44) (N=8)
EUS 100% 100%
us 72% 30%
CT 88% 58%
ERCP 78% 25%
Angiography 75% 16%
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77% in determining N stage.

Additional in a recent study (Hiele et al 1997
Gastrointestinal Endoscopy) stated that survival and
resectability in patients with tumors of the esophagus
are strongly related to EUS TNM-staging results. The
influence of EUS staging on survival was statistically
significant (p = 0,02).

Assessment of the Response to
Radiochemotherapy

EUS was performed to assess the response to
radiochemotherapy. In a recent paper (Giovannini et
al 1997) it was found that complete restoration of the
esophageal wall at EUS corresponded to disease free
histology in 78% of cases. However it is not clear if
these results could influence the treatment decisions
in these patient and if EUS should be indicated for
monitoring patients after radiochemotherapy.

In my mind EUS findings can change the clinical
management in roughly three forth of patients.

Quite often, surgery was avoided in patients who
would not have benefited from it because EUS
demonstrated known neoplasia to be more advanced
than previously had been suspected.

Gastric Cancer

EUS has no role in the initial diagnosis of this
tumor and this technique cannot differentiate between
benign and malignant ulcer. EUS is very accurate in
the staging of gastric cancer concerning the depth of
cancerous invasion of the gastric wall, the
involvement of prigastric lymph nodes and the direct
infiltration of the adjacent organs.

Three examples may illustrate this opinion:

1 - Normal gastric wall. (Fig. 10)

2 - Infiltration depth of an early cancer. (Fig. 4)

3 - Advanced gastric cancer destroying all
layers of the gastric wall. (Fig. 12)

Fig. 7
Comparison of staging-results: EUS vs
histology in patients with esophageal
carcinomas (N=35)

pT1 pT2 pT3 pT4
uT1 5

uT2 10 2

uT3 2 16

uT4 4

Comparison of results. EUS to histology.

Fig. 8
Results of various imaging procedures
in 32 patients with esophageal carcinomas

EUS cr MRI
pT 32 22 16
pN 28 18 16

Predictive values of EUS, CT and NMR respectively
to pT- and pN-stage.

Fig. 9
Esophageal cancer
Predictive value in different stages with EUS and CT

EUS cT
pT1 100% 0%
pT2 67% 0%
pT3 93% 40%
pT4 96% ! 57%

Accuracy of EUS and CT in T1- through T4-stage.

Fig.10
Normal gastric wall.

The five-layer echo pattern of
the normal gastric wall is
demonstrated in this
endosonographic image. The
transducer is positioned in the
gastric antrum, which has been
filled with water. The echo
layers correspond to the
histology layers of the gastric
wall as depicted in the line
drawing on the right.
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Fig. 4 - through Fig 6
Fig. 4 - through Fig 6 are examples of esophageal

tumor staging for T; Ny, to T, N, tumors
respectivly.

The T; Notumor in Fig 4 is a hypoechoic mass that
penetrates into the hypoechoic submucosal
layer (arrows), but not beyond. The aorta is
demonstrated in the lower right portion of the
figure as a round, echo-free structure.

The T, N tumor in Fig 5 is a hypoechoic mass that
appears to be confined in part by the
hyperechoic submucosal layer (upper arrow).

However another portion of the tumor clearly
penetrates into the hypoechoic muscularis
propria layer,

The tumor penetration is limited by the surrounding
hypoechoic adventitia (lower arrow). The tumor
Is classified by the maximum depth of
penetration.

No. 6 The T4 N, tumor in 6 is a large, hyperchoic
mass that can be seen invading the aorta.

metastases are found, local and regional staging is
not relevant to treatment planning and all therapeutic
efforts should be directed towards palliation of
symptoms,

On the other hand a large number of papers
supported the high accuracy (over 80 %) of EUS in
the preoperative loco regional staging of esophageal
cancer and its superiority over other procedures such
as CT or magnetic resonance imaging (NMR).

Advanced stages can be imaged by all methods
(classical X-Ray, Endoscopy, CT, NMR and EUS)
whereas low stages are detected only by EUS.

Staging of esophagus cancer.

Examples of esophageal tumor staging for T;Nj,
T;No, (Fig. 3,4 and 5) and T,N, tumors (Fig. 6) are
demonstrated.

The results of the compared methods in our own
investigation are demonstrated in the next three
figures (Fig. 7,8 and 9)

At this time EUS is the most accurate
nonoperative technique for determining the depth of
tumor infiltration, thus it is accurate in predicting
which patients will be able to undergo complete
resection.

EUS is also being used for tumor staging in order
to guide treatment decisions in patients with
esophageal cancer. In arecent review, studies were
reported from 21 centers showing that EUS had an
average accuracy of 84% in determining T stage an

AR . - =
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(M = mucosa, DM =
Adv = adventitia).

Fig. 2 - The normal esophagus wall.

The left panel demonstrates an endosonogram of the normal esophagus. A five-layer
esophageal wall pattern can be demonstrated most readily in the distal esophagus. Often
only three layers are immediately evident because the wall is to close to the transducer for
optimal acoustic focusing. The right panel is an artistic representation of the left panel
deep mucosa, SM = submucosa, MP = muscularis propria,

modalities in use and to determine the position of
EUS in treatment management and to update the
indications in patients with tumors of the upper
intestinal tract.

Instruments and Techniques

Ultrasound transducers can be positioned in the
gastrointestinal tract using dedicated endoscopes or
small probes that can be placed through the channel
of an endoscope. Both can have radial or linear array
scanning.

We used dedicate radial commercialized
endoscopes (Olympus EU-M 30 and GF-UM 30P
systems). Itis possible to use the scope together with
the current EU-M 30 observation unit and also
perform fine needle punctures (FNA) under
sonographic control. The available frequencies are
7,5and 12,0 MHz.

(Endosonography correlation with
histology)

It is widely accepted that a major advantage of
EUS is the ability to investigate the intestinal wall,
which is made up of five ultrasonographic layers of
different  echogenicities. The first innermost
hyperechoic layer corresponds to the superficial
mucosa, the second hypoechoic layer to the deep
mucosa, the third hypoechoic layer to the submucosa,

the fourth hypoechoic layer to the muscularis propria,
the fifth hypoechoic layer to the serosa and subserosa
fat (Fig.1)

The EUS diagnosis of gastrointestinal diseases is
made on the basis of changes in the layers’ structure
of the gastrointestinal wall. Neoplasms are detected
as a disruption in the continuity of a layer or by diffuse
layer thickening. A change in the echogenicity of the
layers is another sign of tissue pathological changes.
(Fig. 2)

Esophageal Cancer

In esophageal cancer the results of preoperative
staging are relevant since management comprises
not only curative surgery but also endoscopic
mucosectomy, photodynamic  therapy, laser
photodestruction, primary palliative procedures and
especially neoadjuvant radio chemotherapy.

The most important question to adress in making
therapeutic decisions in these patients is whether
complete tumor removal (Ro resection) can be
expected. This is determined by the T stage and the
relation of the tumor to surrounding structures.

Adequate lymphadenectomy is essential for
accurate postoperative staging and may influence the
prognosis.

CT-scan should be the first imaging test for the
patients with esophageal cancer. If distant

4.
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Evaluation of Endosonography in Pre- and

Postsurgical Staging of Upper Intestinal Tract Tumors

Prof. Dr. H. Gerdes, Chief of Dept. of Internal Medicine
Rotes Kreuz Krankenhaus Kassel, Germany (Sall) JoolS 3y IS8 ¢y sl 51

Abstract:

From all these data it is clear that EUS has evolved from a research tool, in which confirmation studies are
required to a clinical tool in which further confirmation testing is based on need. As the complication of this
procedure is almost negligible, EUS is already being actively used to make important patient's care decisions.
More over, EUS technology is improved year by year, three dimensional EUS is already in advanced
experimental phases, but its clinical value must still be assessed. However, it must be remembered that EUS,
as all other imaging tools, will never replace histological findings.

) making the physician able to plan either an
Introduction aggressive surgical treatment or a conservative
Endoscopic ultrasonography (EUS) is since Palliative therapy. This is of the outmost importance in
several years a clinical relevant technology andits ~©Order to optimise medical-related costs and to make
findings can have a major impact on patient the best therapeutic decision for each individual

management. This technique is currently indicated for ~ Patient. EUS is also helpful in monitoring the course
staging digestive cancers, assessment of submucosal ~ ©f @ disease, as it is simple and virtually without
tumors, diagnosis of intestinal wall infiltrative diseases ~ COmPplications. AT

i e MALT-lymphomas and gut neuroendocrine Tht_e aim of our.mvestagatlon in the last 5 years and
tumors. As far as neoplasia are concerned, EUS  the aim of my review was to evaluate the accuracy of

appears to be a reliable and safe technique, thus this method compared with the other imaging

Fig. 1 - The normal gut wall. Endosonography: correlation with histology.

Esophageal
glands In submucosa

Stratified squamous,
non-keratinized epithelium ~<I7 2
| Mucous membrane )
Lamina propria
with muscutaris mucosa.,
vessels, and lymphatic nodules ™

2 Submucosa «- " i

Circular layer <--
N

Muscularls externa

Longitudinal
layer ~,

4 Adventitia, areolar tissue,
with scattered musculer bundles
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