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Diagnostic value of endoscopic ultrasonography and contrast-
enhanced endoscopic ultrasonography with sulfur hexafluoride
microbubbles for injection in upper submucosal tumors

Qin Jiaping, Yao Chaoguang, Chen Lifen, Huang Li, Cheng Duchuang
(Department of Gastroenterology, the People’ s Hospital of Hechi, Hechi, Guangxi 547000, China)

Abstract: Objective To investigate the diagnostic value of endoscopic ultrasonography (EUS) and contrast-
enhanced endoscopic ultrasonography (CE-EUS) with sulfur hexafluoride microbubbles for injection in upper

gastrointestinal submucosal tumors (SMT). Methods The subjects of this study were 82 upper gastrointestinal SMT
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patients from January 2021 to August 2023. All of them underwent EUS and CE-EUS using sulfur hexafluoride

microbubbles as contrast agents. Features of EUS images of upper gastrointestinal benign SMT and gastrointestinal

stromal tumor (GIST), and CE-EUS images using sulfur hexafluoride microbubbles as contrast agents were

analyzed. EUS, CE-EUS using sulfur hexafluoride microbubbles as contrast agents, and combination of the two

were compared in upper gastrointestinal benign SMT and GIST diagnosis based on surgical pathological findings as

the golden standard. Results 82 cases of upper gastrointestinal SMT were confirmed by imaging examination and

surgical results to have tumors located in the upper, middle, lower segments esophagus, cardia, fundus, body, antrum
of stomach, and duodenal bulb, accounting for 7.32%, 10.98%, 10.98%, 4.88%, 29.27%, 26.83%, 6.10%, and 3.66%

respectively. According to pathological results, there were 51 cases of upper gastrointestinal benign SMT, accounting

for 62.20% and 31 cases of GIST, accounting for 37.80%. Among them, SMT in the upper gastrointestinal tract was

mainly located in the esophagus and stomach, with leiomyoma being the most common. GIST was mainly located in

the stomach and was more common in the fundus and body of the stomach. The proportion of benign SMT group

with uniform echo, smooth surface mucosa, and regular edges was significantly higher than that of GIST group

(P <0.05). GIST group had much higher proportion in doppler rich blood flow signals and origination from the

muscularis propria than benign SMT group did (P < 0.05). There was no difference between the two groups in terms

of proportion of echo properties (P > 0.05). The proportion of homogeneous enhancement in the benign SMT group

was significantly higher than that in the GIST group (P < 0.05). The proportion of arterial phase hyperenhancement,

venous phase diffuse enhancement, and irregular blood vessels in the GIST group was significantly higher than that

in the benign SMT group (P < 0.05). The sensitivity, specificity, and accuracy of EUS in distinguishing GIST and
benign SMT were 64.52%, 74.51%, and 70.73% respectively, those of the CE-EUS using sulfur hexafluoride
microbubbles as contrast agent were 90.32%, 88.24%, and 89.02% respectively, and those of EUS + CE-EUS using

sulfur hexafluoride microbubbles as contrast agent were 100.00%, 90.20%, and 93.90% respectively. Conclusion

EUS and CE-EUS with sulfur hexafluoride microbubbles as contrast agents has high diagnostic value for upper

gastrointestinal benign SMT and GIST.

Keywords: endoscopic ultrasonography (EUS); contrast-enhanced endoscopic ultrasonography (CE-EUS);

upper gastrointestinal submucosal tumor (SMT); sulfur hexafluoride microbubble; diagnosis
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Table1 Pathological diagnosis results of upper gastrointestinal SMT in different parts of the body n (%)
(it -3 U GIST S TR =g
BE R 4(4.88) 0(0.00) 0(0.00) 1(1.22)
E B 8(9.76) 0(0.00) 0(0.00) 0(0.00)
BETE 9(10.98) 0(0.00) 0(0.00) 0(0.00)
BEI] 1(1.22) 3(3.66) 0(0.00) 0(0.00)
HIE 7(8.54) 14(17.07) 1(1.22) 0(0.00)
ik 8(9.76) 12(14.63) 1(1.22) 1(1.22)
EES 1(1.22) 2(2.44) 2(2.44) 0(0.00)
T AR IR 0(0.00) 0(0.00) 0(0.00) 2(2.44)
it i ERY S e[ At
BE R 0(0.00) 1(1.22) 6(7.32)
BETE 0(0.00) 1(1.22) 9(10.98)
BETE 0(0.00) 0(0.00) 9(10.98)
e 0(0.00) 0(0.00) 4(4.88)
B 1(1.22) 1(1.22) 24(29.27)
Bk 0(0.00) 0(0.00) 22(26.83)
B 0(0.00) 0(0.00) 5(6.10)
Bt 1=117752 $H 0(0.00) 1(1.22) 3(3.66)
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Table 2 Comparison of EUS features between benign SMT and GIST n (%)
_— Il 7 7= 35
g [l fIRE JE[ml ¥%) A5

RM:SMT 2 (n =51) 1(1.96) 47(92.16) 3(5.88) 45(88.24) 6(11.76)
GIST41(n=31) 1(3.23) 30(96.77) 0(0.00) 10(32.26) 21(67.74)
X1a 27.36
P{H 0.4917 0.000
- ZERES I

Fiy ANEE BRAUE R 2 A L2
RAESMT 4 (n =51) 13(25.49) 38(74.51) 33(64.71) 5(9.80) 13(25.49)
GIST41(n =31) 26(83.87) 5(16.13) 1(3.23) 0(0.00) 30(96.77)
X1a 26.35
PIH 0.000 0.000"
- R UE 3

S JBE Wit FE AFL
RAPESMT 4 (n =51) 49(96.08) 1(1.96) 1(1.96) 51(100.00) 0(0.00)
GIST#i(n =31) 20(64.52) 5(16.13) 6(19.35) 23(74.19) 8(25.81)
XY1a 14.41
PIA 0.001 0.000"

H: 724 Fisher i VIMERTL

&3 RUMESMTHGIST 8 CE-EUS(ARRUTRRMAAER T ) FFELLR  51(%)
Table 3 Comparison of features of CE-EUS (with sulfur hexafluoride microbubbles as contrast agents)
between benign SMT and GIST n (%)

- ElliieiESy) [iieiESy
i SEHGIR IR TehgsR IR PER AL TeoREPESR AL

RAMESMT 4 (n=51) 2(3.92) 6(11.76) 28(54.90) 15(29.41) 5(9.80) 46(90.20)
GIST41(n=31) 28(90.32) 2(6.45) 1(3.23) 0(0.00) 28(90.32) 3(9.68)
X1i 51.98
PIH 0.000" 0.000
_ AL S AT 5

[ s A SR AL A Jt
RAPESMT 4 (n =51) 49(96.08) 2(3.92) 0(0.00) 51(100.00)
GIST#i(n =31) 16(51.61) 15(48.39) 14(45.16) 17(54.84)
X1a 23.20
PIH 0.000 0.000

HF: 724 Fisher S UIMERTL
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Table 4 Upper gastrointestinal SMT diagnostic and pathological results among EUS , CE-EUS with sulfur hexafluoride

microbubbles as contrast agents,and the combination of the two methods n

L e
R 5 vk At
GIST RAESMT
EUS
GIST 20 13 33
R SMT 11 38 49
CE-EUS
GIST 28 6 34
K SMT 3 45 48
EUS+CE-EUS
GIST 31 5 36
KA SMT 0 46 46
At 31 51 82

x5 EUS.UAEURREEAEZFIH CE-EUS RAEBRKARENISINE

%

Table 5 Diagnostic value among EUS,CE-EUS with sulfur hexafluoride microbubbles as contrast agents,and the

combination of the two methods

Y%

WAk TR FhS R

EUS 64.52 74.51 70.73

CE-EUS 90.32 88.24 89.02

EUS+CE-EUS 100.00 90.20 93.90
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