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ABSTRACT

Background: Endoscopic ultrasonography (EUS) is the most routinely utilized tool for early gastric cancer T
staging (EGC). However, research on EUS for staging EGC found wildly disparate sensitivities and specificities.
Obijective: In this study our main goal is to evaluate the outcome of preoperative endoscopic ultrasonography in
early gastric cancer. Method: This cross sectional study was carried out at tertiary medical hospital from January
2021 to January 2022. A total of 100 lesions underwent curative surgery or ESD in center, with 100 of them
diagnosed with EGCs pathologically were included as a sample population. Conventional endoscopy (video
endoscope Q260 or H260, Olympus Medical Systems, Tokyo, Japan) was used to examine all lesions before EUS.
There were two types of EUS devices utilized: ultrasound was used for smaller or flat lesions, and ultrasound
endoscope (was used for bigger or depressed lesions). Results: During the study, 46% patients belongs to 41-50
years age group and majority were male. The median tumor diameter was >2.0 cm (Range, 0.4-10.0) was
accompanied in 55% lesions. In the final pathological diagnosis, the invasion depth was M for 70% lesions and SM
for 30% lesions, and differentiated histology was diagnosed in 75% and undifferentiated histology in 25%. Within
the mucosal cancer group, 80% were accurately diagnosed as EUS-M whereas among the submucosal cancer
group, 20% were under-estimated as M cancer and 45% were over-estimated either as MP (n = 8) or 56% were
SS. the accuracy was significantly lower for the lesions located at angle and body of the stomach, ulcer/scar (+),
excavated type, lesions with white fur on surface, >2.0 cm in diameter, and submucosal invasion, as well as the
undifferentiated types of lesions. In addition, The accuracy of EUS for the lesions within absolute indications and
expended indications were 75 and 55%, respectively. For the lesions beyond the indications for endoscopic
resection, the accuracy of EUS was 25%. Conclusion: malignancies were independently related with EUS
misinterpretation of EGC depth, and 0-111 type lesions were an independent risk factor for EUS over-diagnosis of
invasion depth. As a result, EUS is not required usually for choosing the treatment strategy for EGC.
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INTRODUCTION

Endoscopic therapy does not have a worse long-term
result or quality of life than surgical treatment for early
gastric cancer (EGC). Endoscopic therapy, particularly
endoscopic submucosal dissection (ESD), is now
generally acknowledged as a standard treatment for EGC
in Japan and Korea due to its reduced invasiveness. With
the expansion of the reasons for endoscopic therapy, it
has become increasingly critical in pre-treatment
planning to precisely estimate the depth of invasion.!

Endoscopic ultrasonography (EUS) has been recognized
as a valuable diagnostic tool for assessing abnormalities
in the gastrointestinal tract and the visceral tissues
around it. Previous research indicated that EUS was

useful in staging gastric cancer with good accuracy
(about 90%), sensitivity, and specificity.®™®

In this study our main goal is to evaluate the outcome of
preoperative endoscopic ultrasonography in early gastric
cancer.

Objective
e To asses the outcome of preoperative endoscopic
ultrasonography in early gastric cancer.

Methodology

This cross sectional study was carried out at tertiary
medical hospital from January 2021 to January 2022. A
total of 100 lesions underwent curative surgery or ESD
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in center, with 100 of them diagnosed with EGCs
pathologically were included as a sample population.

Conventional endoscopy (video endoscope Q260 or
H260, Olympus Medical Systems, Tokyo, Japan) was
used to examine all lesions before EUS. There were two
types of EUS devices utilized: ultrasound was used for
smaller or flat lesions, and ultrasound endoscope (was
used for bigger or depressed lesions).

The endoscopic and histological results were examined
to see if they altered the EUS diagnosis of cancer
invasion depth. Version 21.0 of the SPSS program
(SPSS, Chicago, IL, USA) was used. A Chi-square test
was used for the univariate analyses, and logistic
regression was used for multivariate analyses. Two-sided
P < 0.05 was considered statistically significant.

MALE

RESULTS

In table-1 shows age distribution of the patients where
most of the patients belongs to 41-50 years age group,
46%. Followed by 44% belong to 51-60 years, 10%
belong to 31-40 years.

The following table is given below in detail:

Table 1: Age distribution of the patients.

Age group %
31-40 10%
41-50 46%
51-60 44%

In figure-1 shows gender distribution of the patients
where out of 100 patients 46% were male and 44% were
female. The following figure is given below in detail:

FEMALE

Figure 1: Gender distribution of the patients.

In table-2 shows clinicopathological characteristics of
study group where the median tumor diameter was >2.0
cm (Range, 0.4-10.0) was accompanied in 55% lesions.
In the final pathological diagnosis, the invasion depth

was M for 70% lesions and SM for 30% lesions, and
differentiated histology was diagnosed in 75% and
undifferentiated histology in 25%. The following table is
given below in detail:

Table 2: Clinicopathological characteristics of study group.

Location %

Cardia 15%
Body 20%
Angle 20%
Antrum 45%
Tumor diameter %

<2.0cm 45%
>2.0 cm 55%
Macroscopic type %

0-1 5%
I-11 75%
1-111 20%
Ulcer %

Positive 25%
Negative 75%
Surface roughness %

Positive 95%
Negative 5%
White fur %
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Negative 60%
Mediate 21%
Much 19%
Pathologic depth %

M 70%
SM 30%
EUS type %

US probe 75%
US-endoscope 25%
Resection method %

ESD 60%
Surgery after ESD 10%
Surgery 30%
Indication %

Absolute indication 35%
Expanded indication 25%
Out of indication 40%
Histology %

Differentiated 75%
Undifferentiated 25%

In table-3 shows accuracy rates for T staging by
endoscopic ultrasonography where Within the mucosal
cancer group, 80% were accurately diagnosed as EUS-
M. Out of these 99 lesions, 62% were diagnosed as EUS-
SM, 80% as EUS-MM, and the remaining 44% lesions

were diagnosed as EUS-SS. Among the submucosal
cancer group, 20% were under-estimated as M cancer
and 45% were over-estimated either as MP (n = 8) or
56% were SS. The following figure is given below in

detail:

Table 3: Accuracy rates for T staging by endoscopic ultrasonography.

Accuracy rates for T

staging by endoscopic M SM
ultrasonography

M 80% 20%
SM 62% 38%
MP 55% 45%
SS 44% 56%

Table-4

shows

influential

Factors for

Diagnosis

Accuracy of EUS where the univariate analysis showed
that the accuracy was significantly lower for the lesions
located at angle and body of the stomach, ulcer/scar (+),

excavated type, lesions with white fur on surface, >2.0
cm in diameter, and submucosal invasion, as well as the
undifferentiated types of lesions. The following table is

given below in detail:

Table 4: Influential Factors for Diagnosis Accuracy of EUS.

Location Accuracy | P value ngr P value Und_er P value
staging staging

Cardia 65% 0.001 20% 0.001 15% 0.001
Body 38% 51% 11%

Angle 30% 50.0% 20%

Antrum 60% 25% 15%

Tumor diameter 0.025 0.087 0.324
<2.0cm 60% 25% 15%

>2.0cm 45% 40.0% 15%
Macroscopic type 0.001 0.001 0.135
0-1 75% 15% 10%

I-11 60% 25% 15%

=111 25% 75% 5%

Ulcer 0.001 0.001 0.235
Positive 32% 60% 8%

Negative 65% 25% 15%
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Surface roughness 0.459 0.651 0.321
Positive 55% 34% 10%
Negative 65% 25% 15%
White fur 0.002 0.001 0.211
Negative 65% 25% 15%
Mediate 32% 60% 8%
Much 47% 34% 19%
Pathologic depth 0.001 0.211 0.001
M 65% 35%
SM 32% 33% 35%
EUS type 0.001 0.222 0.001
US probe 55% 33% 12%
US-endoscope 60% 35% 5%
Histology <0.001 <0.001 0.241
Differentiated 64.0% 24.2% 11.8%
Under
differentiated 30.0% 64.0% 6.0%

In table-5 shows Multivariate analysis of factors 2.615; 95% Cl 1.203-5.684, P

associated with misdiagnosis of EUS in estimating the
depth of EGC invasion. Multivariate analysis of these
seven factors showed that submucosal invasion (OR

= 0.015) was

independently associated with misdiagnosis of the depth
of EGC by EUS. The following table is given below in

detail:

Table 5: Multivariate analysis of factors associated with misdiagnosis of EUS in estimating the depth of EGC

invasion.
Location Accuracy P value Over staging
Cardia 1 - -
Body 1.162 0.305, 4.433 0.826
Angle 2.079 0.661, 6.542 0.211
Antrum 1.004 0.422, 2.391 0.992
Tumor diameter
<2.0cm 1 - -
>2.0 cm 1.415 0.748, 2.675 0.286
Macroscopic type
0-1 1 - -
I-11 1.512 0.274, 8.334 0.635
H=I11 7.210 0.742, 70.061 0.089
Ulcer
Positive 1 - -
Negative 0.841 0.228, 3.099 0.795
White fur
Negative 1 - -
Mediate 0.890 0.297, 2.669 0.836
Much 1.552 0.650, 3.703 0.322
Pathologic depth
M 1 - -
SM 2.615 1.203, 5.684 0.015
Histology
Differentiated 1 - -
Under differentiated 1.331 0.386, 4.591 0.651

In table-6 shows Accuracy of EUS for predicting cancer

invasion depth according to the

indications for

endoscopic resection. The accuracy of EUS for the

lesions within absolute

indications and expended

indications were 75 and 55%, respectively. For the
lesions beyond the indications for endoscopic resection,
the accuracy of EUS was 25%. The following table is
given below in detail:
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Table 6: Accuracy of EUS for predicting cancer invasion depth according to the indications for endoscopic

resection.
Accuracy of o - . Under
EUS ) Accuracy Over staging staging
Absolute 35% 75% 25% 0
indications
Expanded 25% 55% 45% 0
indications
Out of 36% 25% 40% 35%
indications
DISCUSSION White fur on lesions' surface was found to be a factor

Currently, EUS, which has the ability to visualize the
tomographic structure of gastric walls, is considered to
be the most reliable diagnostic modality used to predict
the depth of gastric cancer. Though previous studies have
proven the clinical efficacy of EUS in T staging of
gastric cancer, the results have been inconsistent,
especially in EGC, ranging from 45 to 92%.[

In the present study, we retrospectively investigated the
diagnostic ability of EUS in EGC; Within the mucosal
cancer group, 80% were accurately diagnosed as EUS-
M. Out of these 99 lesions, 62% were diagnosed as EUS-
SM, 80% as EUS-MM, and the remaining 44% lesions
were diagnosed as EUS-SS. Among the submucosal
cancer group, 20% were under-estimated as M cancer
and 45% were over-estimated either as MP (n = 8) or
56% were SS. The results were consistent with some of
the previous studies.*>*4

It has been reported that the accuracy of EUS tended to
decline for the lesions with ulcer (9, 10, 17-19), location
in the upper third, and those of large tumor size.'>*! In
this study these factors also led to the misdiagnosis of
EGC invasion. In previous studies, the stomach was
anatomically divided into three portions, namely the
upper, middle, and lower thirds of the stomach based on
the classification system of the Japanese Gastric Cancer
Association.*”!

However, it is difficult to accurately identify the location
of gastric lesions endoscopically according to this
classification. As a result, stomach lesions in the current
study were divided into four groups, namely the
cardia/fundus, the body of the stomach, the angle of the
stomach, and the antrum of the stomach, which may be
more convenient in the performance of endoscopy. The
results showed that the accuracy significantly declined in
the lesions located in the body and angle of the stomach
as compared with the other locations. In practice, lesions
in the body and angle of the stomach, where adequate
filling with water is not possible, are difficult to be
assessed by EUS.

Ulcer shape was an important factor that affected EUS
accuracy.™ In the present study, the accuracy of EUS in
evaluating the invasion depth of EGCs with ulcer or scar
was extraordinarily low.

influencing the diagnosing ability of EUS, which had not
been reported before. However, most lesions without
white fur on surface were ulcer/scar negative. This result
may explain why this characteristic was not an
independent risk factor for misdiagnosis of EGC
invasion depth in multivariate analysis.

Concerning the pathohistological findings, invasion
depth and differentiation degree were related with
accuracy in the univariate analysis in the present study.
EUS had a higher accuracy in diagnosing mucosal
cancers and differentiated lesions than submucosal
cancers and undifferentiated cancers, respectively.
What's more, submucosal invasion was the only
independent risk factor for misdiagnosis of EGC
invasion depth by EUS, which statistically indicates that
EUS is less useful for confirming the diagnosis of
submucosal invasion.

The frequency of the US-probe is higher than that of the
US-endoscope, so the US-probe is much more suitable
for the determination of the depth of EGC.B™ In the
current study, the US-probe was used for smaller lesions
or lesions with shallower depressions that were easy to
diagnose as mucosal cancer, whereas the US-endoscope
was used for lesions with a deep ulceration that were
difficult to distinguish between a benign fibrosis and a
cancerous invasion. However, the accuracy was not
significantly different between US-probe and US
endoscope group in the current study.

In the case of underestimation, additional surgery after
ESD is indispensable because of the high risk of
uncompleted resection or un-curative resection.
However, unnecessary surgical resection may be an
overtreatment in the case of overestimation.
Additionally, a previous study illustrated that
conventional endoscopy alone has a sufficient diagnostic
accuracy in predicting tumor depth in EGC, with an
overall diagnostic accuracy of 73.7%, which was
significantly higher than that of EUS.® Based on the fact
that the overall accuracy of EUS in the diagnosis of
invasion depth of EGC is relatively low, we think EUS
could not well-improve the selection of treatment method
in EGCs overall. Therefore, EUS may not be necessary
routinely for treatment of EGCs.
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CONCLUSION

In conclusion, the overall accuracy of EUS in identifying
EGC invasion depth was quite poor. Submucosal
malignancies were independently related with EUS
misinterpretation of EGC depth, and O-111 type lesions
were an independent risk factor for EUS over-diagnosis
of invasion depth. As a result, EUS is not required
usually for choosing the treatment strategy for EGC.
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