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A b s t r a c t: This study is a prospective clinical investigation that includes 195 
patients (pts), of whom 64 were diagnosed with gastric cancer and endosonographically 
determined operability.  
 Endosonography is not used in the primary detection and diagnosis of gastric 
cancer, but as a supplementary method that, besides the basic detection of the presence 
or absence of a tumour, gives additional information about the extent of the neoplasm. 
For this investigation the patients were divided into 3 groups. The first group of 58 pts 
(30%) were those with benign gastric lesions, 18 pts with polyps and 40pts with gastric 
ulcers respectively.  
 The second groups of 64 pts (32.5%) consisted of those with gastric cancer. 
According to the endosonographic findings this group consisted of 2 subgroups: 45 ope-
rable patients and 19 inoperable patients with gastric cancers.  
 The third group consisted of 73 pts (37.5%) who were without any changes in 
the gastric wall.  
 The endosonographic findings in the first subgroup that underwent surgery 
were correlated with the final intraoperative stage and pathohistology, and in the second 
subgroup they were compared with the operative finding during the palliation procedure 
and the final diagnosis of the additional investigation. 
 All these qualities make this method useful for the diagnosis, control and 
follow-up of the findings in all of the stadiums of the disease including the post-
operative period.  
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Introduction 
 

 Gastric cancer is the most frequent malignant disease in both sexes, 
although its incidence today is decreasing. Current medical sciences have not 
reached the point of development which will enable an etiological cure for this 
disease, so that the principal strategy today is aimed at secondary prevention. In 
order to decrease mortality, a quick and urgent diagnostic approach is neces-
sary, one that includes the operability stage concerning histological finding, and 
that indirectly influences the prognosis of the disease. The setting of an initial 
diagnosis of gastric cancer does not completely influence the subsequent 
treatment. The second phase of clinical investigation includes the determination 
of the stage of the disease and that is based primarily on the endosonography. 
[1, 4, 9] 

Endoscopic-sonography (EUS) is an indispensable part of diagnostics 
in the gastrointestinal tract. The gastrointestinal wall is visualized as a five-
layered structure on EUS, and this corresponds to the wall’s histological layers. 
It has become practicable to diagnose the local staging of gastrointestinal 
malignancies using EUS. [8, 10, 11]  

Several problems have remained, such as how to differentiate between 
cancer invasion and ulcer fibrosis, how to detect microinvasion, and how to 
recognize malignant lymph nodes. EUS-guided fine needle aspiration biopsies 
have recently been introduced in addition to conventional EUS.  
 
  

Material and methods 
 

This study is a prospective clinical investigation that includes 195 pa-
tients (pts), of whom 64 were diagnosed with gastric cancer and endosonograp-
hically determinated operability. According to the endosonographic findings, 
patients were divided into 3 groups:  

• patients with benign gastric lesions 
• patients with gastric cancer  
• control group.  

 
Endosonography is not used in the primary detection and diagnosis of 

gastric cancer, but as a supplementary method that, besides the basic detection 
of the presence or absence of a tumour, gives additional information about the 
extent of the neoplasm. In its supplementary aim, this method has to have 
sensitivity and specificity close to similar techniques (endoscopy, CT, radio-
graphy etc.), and to detect the lesions, which is explicit in this study.  
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The purpose of the study is to establish the incidence of gastric cancer 
according to localization and histology; to acknowledge the endosonographic 
criteria for the differentiation of gastric cancer; preoperative staging for 
operability/resectibility of malignant gastric tumours; statistical evaluation of 
preoperative endosonography with intraoperative findings and histology; the 
sensitivity and specificity of the endosonographic method in the stadium deter-
mination of gastric cancer; and to establish the survival rate in the operated 
patient as compared with the stadium according to preoperative sonography. 
(Fig. 1) 
  All patients were examined in the left lateral decubitus position and no 
patient preparation was required. The inserted portion of the transducer was 
always covered with a disposable balloon prior to gastric insertion. No portion 
of the gastric mucosa came into direct contact with the endosonography probe 
(Fig. 1).  

 
Figure 1 – Endosonographic structure of gastric wall 

Slika 1 ‡ Endosonografski prikaz na `eludo~en yid 
 
 Water was then instilled through specially designed orifices in the 
transducer to permit proper acoustic interfacing between the transducer crystals 
and the gastric wall. Any residual air within the transducer-balloon interface 
was removed via the same portals prior to gastric insertion (Fig. 1). The only 
complications encountered were minimal bleeding in 2 patients. None required 
therapy. There were no perforations of the gaster. 

Prilozi. Odd. biol. med. nauki, XXIX/1 (2008), 11‡19 



14 Joksimovic N., Serafimoski V. 

For this examination we used the endosonography classification for 
gastric cancer from UICC (Union International Contre le Cancer) and AJCC 
(American Joint Committee on Cancer) (Table 1) 
 
Table 1 – Tabela 1 
 

Endosonographic classification of gastric cancer  
Endosonografska klasifikacija na `eludo~niot karcinom  

 
St. 0 Tis Nо Mо 
St. I T 1 Nо Mо 
St. II T 2–3 Nо Mо 
St. III T 1–3 N 1–2 Mо 
St. IV all T all N M 0–1 

 
 

Results 
 

Over a period of five years we carried out conventional EUS imaging of 
195 patients (pts), of whom 64 were diagnosed with gastric cancer and endo-
sonographically determined operability. The examinations were carried out on 
76 men and 82 women aged on average 57.5 years, (range min 19, max 84, Sd 
9.85), in order to prove the anamnestical consideration for gastric disease. 

According to the endosonographical findings, patients were divided into 
three groups: patients with benign gastric lesions; patients with gastric cancer; 
and a control group.  

However, endosonography as a usable supplementary method has to pro-
vide sensitivity approximate to the methods to which it is supplementary, in fact 
to be able to detect the lesion, which was proved beyond doubt in this study. 
Ultrasonic examination was performed with an EU-M 20 "Olympus" endosono-
graph with a 12 MHz probe. 

Endosonography is not used in the primary detection and diagnosis of 
gastric cancer, but as a supplementary method that besides the basic detection of 
the presence or absence of a tumour gives additional information about the 
extent of the neoplasm. In its supplementary aim this method has to have a 
sensitivity and specificity close to similar techniques (endoscopy, CT, radio-
graphy etc.), and to detect the lesions, which is explicit in this study.  
 According to investigation the patients were divided in 3 groups. The 
first group of 58 pts (30%) included those with benign gastric lesions, 18 pts 
with polyps and 40 pts with gastric ulcers respectively.  
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The second group of 64 pts (32.5%) included those with gastric cancer. 
According to the endosonographic findings this group consisted of 2 subgroups: 
45 operable patients (Fig. 2) and 19 inoperable patients with gastric cancers. 
(Fig. 3) 

 
Figure 2 – Endosonographic operable gastric cancer 

Slika 2 ‡ Endosonografski operabilen `eludo~en karcinom 

 

 
Figure 3 – Endosonographic inoperabile gastric cancer 

Slika 3 ‡ Endosonografski neoperabilen `eludo~en karcinom 
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The second group of 64 pts (32.5%) included those endosonograp-
hically classified as having gastric cancer. According to the endosonography 
findings this group consisted of 2 subgroups: 45 operable patients (Fig. 2) and 
19 inoperable patients with gastric cancers. (Fig. 3) All the patients had radical 
surgery, and there were 7 pts in TNM stage Ia, 7 pts. In stage Ib, 14 pts in stage 
II, 17 pts in stage III, and 19 pts in stage IV. 
 
Table 2 – Tabela 2 
 

Endosonographic and operative findings by TNM classification  
Endosonografski naodi i naodi dobieni od operativniot 

materijal klasirani po TNM klasifikacija 
 

EUS st./ histology EUS st. Histology 
st. 0 = st. Ia 7 (11%) 6 (9.0%) 
st. I = st. Ib 7 (11%) 8 (12.5%) 
st. II = st. II 14 (22%) 15 (23.5%) 
st. III = st. IIIa 17 (26%) 16 (25.0%) 
st. IV = st. IIIb, IV 19 (30%) 18 + 1 (29% + 1%) 
summ 64 (100%) 64 (100%) 

 
The third group of 73 pts (37.5%) was of those without any changes in 

the gastric wall. This group included 7 pts with peptic oesophageal stenosis, 3 
pts with achalasia, 15 pts with oesophageal malignant tumours, 5 pts with a 
malignant tumour of the main biliary duct, 9 pts with calculosis of the main 
biliary duct, 6 pts with chronic pancreatitis, 11 with pancreatic pseudocysts, 2 
pts with insulinoma and 15 pts with pancreatic neoplasm.  

The endosonographic findings in all the patients were compared with 
the complementary methods (sonography, rentgengraphy, endoscopy, CT scan, 
etc.). The endosonographic findings in the first subgroup who underwent sur-
gery were correlated with the final intraoperative stage and pathohistology, and 
those in the second subgroup were compared with the operative findings during 
the palliation procedure and the final diagnosis of the additional investigation. 

The diagnostic and basic values were considered in the operable and 
inoperable group separately and then summarized for the whole series. The 
sensitivity was 98% and specificity was 97% with a positive predictive value of 
96.5% and a negative predictive value of 98.5%.  
 
 

Discussion 

 Preliminary results of EUS have suggested it is an accurate and relati-
vely sensitive technique for the detection of gastric tumour mass, infiltration 
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into the gastric wall and lymph node involvement [3, 10, 12]. Our study at this 
time with a large series of patients with surgical proof has shown conclusively 
that cancer-staging for gastric malignancy is more accurate by EUS ultrasound 
than by other imaging techniques presently in use. 
 Although histopathological investigations are indispensible in diagno-
sing gastric lesions precisely, careful observation of EUS findings, such as the 
size of the tumour, the internal echopattern, the appearance of the tumour mar-
gin and the originating wall layer can help us predict the histopathological na-
ture of tumors [4, 15]. Well demarcated homogeneous hypoechoic tumours 
located within the fourth layer with or without surrounding lymph-nodes sug-
gest inoperable carcinoma. Unfortunately, precise differentiation between be-
nignant and malignant tumors by EUS is impossible. 

Nevertheless, there have been many efforts to differentiate between 
benign and malignant tumours by EUS. Generally, EUS features suggesting a 
benign tumor were known to be a smaller size and a good demarcation and 
homogenetity, whereas those suggesting a malignant tumour were known to be 
larger size, non-homogeneity and irregular margins, destruction of layers, and 
enlarged surrounding lymph-nodes. In our study, the diagnostic accuracy of 
EUS in the differential diagnosis between benign and malignant tumours based 
on the above-mentioned criteria was 82.5%.  
 However, because EUS cannot replace histology, EUS diagnosis conce-
rning the histopathological nature of tumours is imprecise, but it is indubitable that 
EUS is superior to other conventional diagnostic modalities for the differential 
diagnosis of gastric cancer, including endoscopy, barium study and CT scan.  
 
 

Conclusion 
 

Endosonography is highly significant in the staging of gastric cancer, 
the follow-up and evaluation of gastric wall infiltration, determining the intra-
mural infiltration borders and the detection of the metastasis of lymph nodes 
that influences the postoperative prognosis. The method is precise, with a high 
degree of specificity and sensitivity, simple, cheap, practical, needing no special 
preparations for the patients and medical stuff, and nonagressive. All these 
qualities make this method useful for the diagnosis, control and follow-up of the 
findings in all of the stadiums of the disease including the post-operative period.  
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 Trudot pretstavuva prospektivna klini~ka studija na 195 pacienti, 
od koi kaj 64 e dijagnosticiran `eludo~en karcinom, pri {to operabilnosta 
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e opredelena endosonografski. Endosonografijata ne e koristena vo pri-
marnata detekcija i dijagnostika na `eludo~nite karcinomi, tuku kako 
suplementaren metod koj, pokraj osnovniot podatok za prisustvo ili otsu-
stvo na tumor, dava dopolnitelni podatoci za ekstenzitetot na neopla-
sti~nata lezija.  

 Spored sevkupnite naodi, pacientite bea podeleni vo tri grupi. 
Prvata grupa od 58 (30%) ja so~inuvaa pacienti kaj koi endosonografski se 
utvrdi postoewe na benigni lezii na `eludnikot, i toa 18 pacienti so po-
lipi i 40 so ulkusi na `eludnikot.  

 Vtorata grupa od 64 (32,5%) ja so~inuvaa pacienti so dijagnosti-
cirani `eludo~ni malignomi. Spored endosonografskite naodi, ovaa grupa 
e podelena na dve podgrupi: 45 pacienti so endosonografski operabilni 
`eludo~ni karcinomi i 19 so endosonografski neoperabilni `eludo~ni 
karcinomi.  

 Tretata grupa od 73 pacienti (37,5%) se onie ispitanici kaj koi 
endosonografski ne se videni promeni na yidot na `eludnikot vo smisla na 
maligna infiltracija. Pacientite so endosonografski naodi za opera-
bilen karcinom na `eludnikot bea sporeduvani so definitivnite intra-
operativni i patohistolo{ki naodi. Grupata pacienti so endosonografski 
naod za neoperabilen `eludo~en karcinom e sporedena so operativniot 
naod kaj palijativno operiranite, kako i so finalnata dijagnoza dobiena 
so drugi, dopolnitelni ispituvawa. 

 Metodot e siguren, so visok stepen na senzitivnost i specifi~nost, 
lesen za izveduvawe, evtin, ne bara posebni uslovi za rabota ili podgo-
tovka na ispitanicite i ne e {teten za zdravjeto na bolniot i na persona-
lot, {to go ~ini pogoden za dijagnostika, kontrola i sledewe na naodite vo 
site fazi na bolesta, kako i postoperativno. 

Klu~ni zborovi: endosonografija, karcinom na `eludnik, predoperativen 
stejxing. 
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