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Abstract: Purpose: To study and analyze the clinical effectiveness of miniprobe endoscopic ultrasonography (mEUS) 
in upper gastrointestinal eminence lesions caused by tumors. Methods: We recruited 210 patients admitted to our 
hospital from March 2018 to June 2020 as the study cohort, all of whom were diagnosed with upper gastrointes-
tinal eminence lesions caused by tumors using routine endoscopies. To further clarify the type of disease, mEUS 
was used in all the patients along with high-quality nursing interventions. The results and the patients’ anxiety and 
depression levels before and after the examinations were analyzed. Results: After their admission, the patients’ SAS 
and SDS scores were high. Their scores decreased significantly after the nursing (P < 0.05). There were 75 patients 
with esophageal disease diagnosed among the 223 patients with upper gastrointestinal eminence lesions, account-
ing for 33.63% of the total. 114 patients with gastric disease were found, accounting for 51.12%; and there were 5 
cases of cardia disease, accounting for 2.24% of the total. Another 29 cases of duodenal disease were detected, 
accounting for 13%. According to the determinations of the pathological types, the main disease types were stro-
mal tumors and leiomyomas, with 79 cases (35.43%) and 53 cases (23.77%). The mEUS examinations in the 210 
patients detected a total of 223 eminence lesions. In total, the 213 lesions were consistent with the pathological 
examinations, and the total diagnosis coincidence rate was 95.52% (213/223). Conclusion: mEUS examinations 
combined with nursing care applied to tumor-induced upper gastrointestinal swelling lesions can eliminate patient 
tension and anxiety and other unhealthy emotions and can improve patient compliance with the examinations. 
mEUS examinations can show the hierarchical structure of the upper gastrointestinal wall and accurately locate any 
upper gastrointestinal swelling lesions, effectively clarify the nature of the disease, and have a guiding significance 
for the differential diagnosis and treatment of the disease.
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Introduction

Upper gastrointestinal eminence lesions are a 
common morphologic lesion found in clinical 
practice, and they are chiefly caused by muco-
sal and submucosal tissue tumors, extramural 
viscera, and tumor compression [1]. Conventi- 
onal gastroscopy can diagnose most diseases 
of the upper gastrointestinal tract by observing 
the mucosal surface of the upper gastrointesti-
nal tract combined with a pathological exami-
nation by biopsy. Despite its clinical success, 
conventional gastroscopy has a number of li- 
mitations. An upper gastrointestinal eminence 

lesion can be easily detected using conven- 
tional gastroscopy, but only the superficial mu- 
cosal lesions can be identified using gastros-
copy and biopsy. The diagnostic effect of the 
disease etiology, size, nature, and other condi-
tions is not ideal, and the disease with a com-
plete and continuous mucosal surface and a 
deep lesion location cannot be clearly diagno- 
sed [2-4]. mEUS can be administered through 
the endoscopic biopsy orifice, and the nature of 
the lesion can be defined by demonstrating the 
shape, size, position, edge, and echo of the 
lesion. mEUS has the advantages of less pain 
and a higher detection rate, etc. [5, 6]. With 
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evolving medical care, the prevalence of mEUS 
has been increasing in the diagnosis of upper 
gastrointestinal eminence lesions such as in 
the duodenum and the esophagus [7]. The 
lesions may lead to patients’ negative emo-
tions such as tension and anxiety, which may 
adversely affect the diagnostic examination to 
a certain extent. Consequently, combining the 
examination with nursing care in the diagnosis 
can effectively eliminate or alleviate the pa- 
tients’ negative emotions and effectively im- 
prove the diagnostic accuracy [8, 9]. In this 
study, 210 patients admitted to our hospital 
from March 2018 to June 2020, all of whom 
were diagnosed through conventional endosco-
pies with tumor-induced upper gastrointestinal 
eminence lesions, were investigated and ana-
lyzed to determine the clinical effectiveness of 
mEUS combined with nursing care. The report 
is as follows.

Experimental

General material

From March 2018 to June 2020, 210 patients 
admitted to our hospital who were diagnos- 
ed through routine endoscopies with tumor-
induced eminence lesions in their upper gastro-
intestinal tracts were recruited as the study 
cohort. The cohort included 122 male patients 
and 88 female patients. The subjects ranged in 
age from 23 to 78 years old, with an average 
age of (46.35 ± 4.74) years old. The patients 
underwent routine gastroscopies, and a total of 
223 upper gastrointestinal eminence lesions 
were observed. This study was approved by  
our hospital’s ethics committee, and all the 
patients were explained the content of the st- 
udy, and they voluntarily participated in it and 
signed the informed consent forms.

Methods

After their admission, the upper gastrointesti-
nal eminence lesion patients were examined 
using mEUS, and they underwent high-quality 
nursing intervention.

Nursing intervention: The nursing intervention 
mainly included: 1) Psychological nursing. Due 
to their lack of understanding of the examina-
tion methods and the disease itself, the pa- 
tients may be prone to anxiety, tension, and 
other negative emotions, which can lead to 

decreased cooperation, seriously affecting the 
examination progress and effect and delaying 
the timing of the treatment. The nursing staff 
explained the disease to the patients with a 
kind and gentle attitude, informed them of the 
necessity of the examinations, and the impor-
tance of eliminating their negative emotions 
and improving their treatment compliance. 2) 
Preparation before the examinations. The nur- 
sing staff learned each patient’s disease histo-
ry and other general information, confirmed 
whether the patient has any serious organic 
diseases, and ensured that the work of record-
ing the histories of their allergies and contrain-
dications was done well. Before the examina-
tion, the patients were ordered to take oral 
expelling agents, their dentures were removed, 
and the elderly patients and the patients with 
cardiovascular and cerebrovascular diseases 
had their vital signs monitored, and they under-
went nursing interventions such as oxygen in- 
halation. 3) Equipment preparation. The inter-
face between endoscopic ultrasonography and 
the host machine were correctly connected. 
The light sources, endoscope buttons, and neg-
ative pressure suctions were checked to see 
whether they were in good condition. The tem-
perature of the water injection was kept con-
stant at 37°C. 4) Intervention measures dur- 
ing the examination. During the examination, 
the patient was in a kneeling position on the 
left side, the collar was kept relaxed, a square 
towel was put under the patient, the patient’s 
head was kept still, the patient’s mouth was 
cleaned promptly, and the patient was instru- 
cted not to swallow saliva to avoid coughing. 
During the process, the patients were assisted 
to adjust their body positions to ensure the 
best lesion image. Attention was paid to vital 
sign monitoring, and timely preparations were 
made for the treatment. 5) Nursing interven- 
tion after the examination. After the examina-
tion, the nurses cleaned each patient’s face 
and mouth and assisted him to get out of bed. 
Health and dietary guidance were given to  
the patients, and the physician was notified 
promptly if the patient had abdominal disten-
sion or other symptoms for the corresponding 
treatment. The patients could leave with their 
family if they had no symptoms.

Examining methods: The patient fasted for 6-8 
hours before the surgery, and water was forbid-
den for 3 hours prior to the surgery. After the 
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patient was given intravenous anesthesia and 
the lesion location was determined using gas-
troscopy, a small probe was inserted into the 
endoscopic biopsy orifice for the ultrasonic 
diagnosis. An Olympus EU ME 2 was used as 
the electronic endoscope host, and an Olympus 
UM 3R was used as the probe, with a diameter 
of 2.5 mm and a frequency of 12 MHZ and 20 
MHZ. The morphology, level of origin, location, 
infiltration, echo, and the edge of the mucosal 
lesions of the upper digestive tract were strict- 
ly recorded through continuous flushing or the 
direct contact method, and a diagnosis was 
made according to the characteristics of the 
ultrasonic images. Among the 210 patients, 
147 of them underwent endoscopic treatment 
such as high-frequency electrocoagulation re- 
section and mucosal resection. 48 patients 
underwent a pathological diagnosis through an 
endoscopic biopsy. 15 patients underwent a 
surgical resection and received a pathological 
diagnosis.

Observation indexes

Before and after their admission and examina-
tions, all the patients were assessed using the 
Self-Rating Anxiety Scale (SAS) and the Self-
rating Depression Scale (SDS) [10]. Each of the 
20 items was divided into 4 grades based on 
the frequency of the defined symptoms. The 
scores of the 20 items were added up to get a 
total rough score and then converted into a 
standard total score according to the formula.

The results of the mEUS examinations, the 
endoscopic manifestations, and the pathologi-
cal examinations were statistically analyzed.

Statistical methods

The data were processed and analyzed using 
SPSS 21.0 software. The measurement data  
in the study were analyzed using t tests and 
expressed as (

_
x  ± s). The enumeration data 

were expressed as n (%) using descriptive sta-
tistics. P < 0.05 was considered statistically 
significant. GraphPad prism 8 software was 
used for the graphing.

Results

Comparison of the SAS and SDS scores before 
and after the nursing

Before the nursing, the patients’ SAS and SDS 
scores were high. After the nursing, the scor- 
es were significantly reduced (P < 0.05). See 
Figure 1A, 1B for details.

Results of the mEUS examinations

Among the 223 upper gastrointestinal eminen- 
ce lesions, 75 esophageal lesions were detect-
ed, accounting for 33.63% of the total. Also, 
there were 114 cases of gastric lesions, ac- 
counting for 51.12%, and five cases of cardiac 
lesions, accounting for 2.24%. Twenty-nine of 
the lesions (13%) were duodenal lesions. Ac- 
cording to the pathological types, the main dis-
ease types were stromal tumors and leiomyo-
ma, and of these there were 79 cases (35.43%) 
and 53 cases (23.77%), respectively. See Table 
1 for details.

Results and features of the mEUS examina-
tions

A total of 79 stromal tumor cases were diag-
nosed, and 76 of the cases were consistent 

Figure 1. Comparison of the patients’ SAS and SDS scores before and after the nursing. Note: *P < 0.05.
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Table 1. Results of the mEUS examinations
Results Gullet Stomach Cardia Duodenum Total
Stromal tumor 35 37 2 5 79
Leiomyoma 24 25 1 3 53
Tumor-like hyperplasia 1 0 0 0 1
Polyp 4 11 2 4 21
Heterotopic pancreas 0 17 0 0 17
Malignant tumor 3 2 0 0 5
Lipomyoma 1 3 0 2 6
Cyst 1 3 0 10 14
Papilloma 0 0 0 2 2
Lymphoma 0 0 0 1 1
Hemangioma 2 1 0 0 3
Outer cavity pressure 4 15 0 3 22
Total 75 114 5 29 223

Table 2. Results and features of the mEUS examinations

Disease type mEUS  
examination

Pathologic 
diagnosis

Coincidence 
rate

Stromal tumor 79 76 96.20%
Leiomyoma 53 50 94.34%
Tumor-like hyperplasia 1 1 100%
Polyp 21 19 90.48%
Heterotopic pancreas 17 16 94.12%
Malignant tumor 5 5 100%
Lipomyoma 6 5 83.33%
Cyst 14 13 92.86%
Papilloma 2 2 100%
Lymphoma 1 1 100%
Hemangioma 3 3 100%
Outer cavity pressure 22 22 100%
Total 223 213 95.52%

with the pathology, so the coincidence rate  
was 96.20% (76/79). The main ultrasonic fea-
tures were uniform or non-uniform hyperechoic. 
There were a total of 53 cases of leiomyoma, 
50 of which were confirmed by pathology, so 
the coincidence rate was 94.34% (50/53). The 
main ultrasonic features were uniform low 
echoes, clear boundaries, and elliptic or irre- 
gular shapes. There was 1 case of neoplastic 
hyperplasia that met the pathological diagnosis 
for a coincidence rate of 100% (1/1). The main 
ultrasonic features were hyperechoic, uniform 
mucosal layers and localized thickening. A total 
of 21 polyps were diagnosed through pathology 
in 19 cases, so the coincidence rate was 
90.48% (19/21). The main ultrasonic features 

were hyperechoes of the mucous 
layer or the mucous muscle layer, 
with clear boundaries and protru-
sions inward. A total of 17 cases of 
ectopic pancreas were diagnosed by 
pathology, 16 of which were consis-
tent with the diagnosis, for a coinci-
dence rate of 94.12% (16/17). The 
main ultrasonic features were a 
non-uniform medium-high echo, no 
echo, and an unclear boundary. A 
total of 5 cases of malignant tu- 
mors were diagnosed by pathology, 
and 5 cases were consistent, for a 
coincidence rate of 100% (5/5). The 
main ultrasonic features were an 
uneven echo, an irregular shape, an 
unclear boundary, and thickened, 
fuzzy, or interrupted tube walls. A 
total of 6 lipomas were diagnosed, 
and 5 of them were consistent with 
the pathology, so the coincidence 
rate was 83.33% (5/6). The main 
ultrasonic feature was that the sub-
mucosa presented as uniformly hy- 
perechoic with clear boundaries. 
There were 14 cases of cysts and 
13 of them were consistent with the 
pathological diagnosis, for a coin- 
cidence rate of 92.86% (5/6). The 
main ultrasonic feature was that the 
submucosa was uniform and echo-
less, with clear boundaries and a 
complete capsule. There were 2 
cases of papilloma, and pathologi-
cal diagnosis showed that the 2 
cases were consistent. The coinci-
dence rate was 100% (2/2). Lym- 

phoma was diagnosed in 1 case, and the coin-
cidence rate was 100% (1/1). The main ultra-
sonic features were an extremely low echo, 
round-like, and unclear boundaries. There were 
three cases of hemangioma. The pathological 
diagnosis showed that the 3 cases were con- 
sistent, so the coincidence rate was 100% 
(1/1). The main ultrasonic features were no 
echo and clear boundaries. A total of 22 cases 
were diagnosed, and 22 cases were consistent 
with the pathology for a coincidence rate of 
100% (22/22). The main ultrasonic features 
were a non-uniform low echo, visible external 
organs or tissues, and a complete structure of 
the wall of the digestive tract. The overall diag-
nostic coincidence rate was 95.52% (213/223) 
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in the mEUS examinations of the 210 patients. 
See the details in Table 2.

Comparison of mEUS examination and patho-
logical examination results

A total of 223 lesions were detected in the 
mEUS examinations in the 210 patients. A total 
of 213 lesions were consistent with the patho-
logical examination, and the total diagnostic 
coincidence rate was 95.52% (213/223). A 
comparison of the two examination results (ex- 
cluding the patients with a 100% coincidence 
rate in the two examination results) is shown in 
Table 3.

Extracavitary compression organs and lesions 
distribution features 

A total of 22 cases of extracavitary compres-
sion lesions were confirmed through the mEUS 
examinations and the pathological examinati- 
on, of which the spleen compression of gastric 
fundus accounted for 40.91% (9/22), ranking 
first. Vascular compression of the esophagus 
ranked second, accounting for 22.73% (5/22). 
The distribution characteristics of the extra- 
cellular compression organs and lesions are 
shown in Table 4.

Discussion

Upper gastrointestinal eminence lesions have 
existed as a common clinical disease for de- 
cades, most of which are caused by mucosal 
and submucosal tissue lesions as well as a 
compression of the external organs or tissues, 
and most of the patients have a hidden onset 

without obvious clinical symptoms [10, 11]. Mo- 
st digestive tract diseases can be diagnosed 
and identified using a conventional gastros- 
copy combined with a biopsy. However, deep 
mucosal lesions of the upper digestive tract 
and the lesions outside the digestive tract or 
the swelling caused by organ compression re- 
main a challenge. The blind acquisition of deep 
pathological tissue will greatly increase the ch- 
ance of bleeding or perforation [12]. mEUS can 
insert a small probe through the endoscopy 
biopsy hole, directly inspect the lesion site 
through the endoscopy, obtain the lesion wall 
layer structure and the characteristics of the 
adjacent tissues through ultrasonic scanning, 
and indicate the source, level, echo, and other 
information about the lesion. It is of positive 
guiding significance in defining the nature of 
the lesion, diagnosing, differentiating the dis-
ease and treating the lesion [13].

MEUS examinations can demonstrate the tis-
sue hierarchy of the tube wall, which is divided 
into 5 layers from the inside to the outside. The 
first layer is hyperechoic, which is generated in 
the mucosal layer and the mucosal surface. 
The second layer is the mucous muscle layer, 
whose nature is also hyperechoic. The third 
layer is the submucosa, and the fourth layer is 
the muscularis propria, both of which are hyper-
echoic. The fifth layer is hyperechoic and is pro-
duced in the serosal layer and the external tis-
sues [14, 15]. By analyzing the characteristics 
of echogenicity, the edge conditions, and the 
evenness of the ultrasonic images, the exami-
nation can play a vital role in scanning the dis-
ease lesions and the clear diagnosis and dif-

Table 3. Comparison of mEUS examinations and the pathological examination results
mEUS examination

Stromal 
tumor Leiomyoma Polyp Heterotopic 

pancreas Lipomyoma Cyst

Pathological examination Stromal tumor 76 0 0 0 0 0
Leiomyoma 0 50 0 0 0 0
Polyp 0 0 19 0 0 0
Heterotopic pancreas 1 3 0 16 0 0
Myxadenoma 0 0 0 0 0 1
Lipomyoma 0 0 0 0 5 0
Cyst 0 0 0 0 0 13
Tubular adenoma 0 0 1 0 0 0
Inflammatory hyperplasia 0 0 1 1 0 0
Few cells 2 0 0 0 1 0
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Table 4. Organs under outer cavity pressure and the lesion 
distribution features

Gullet Fundus of 
stomach

Gastric 
body Antrum Duodeum

Blood vessel 5 0 0 0 0
Trachea 1 0 0 0 0
Spine 1 0 0 0 0
Liver 0 0 1 1 0
Spleen 0 9 0 0 0
Gall bladder 0 0 0 1 1
Abdominal neoplasms 0 0 1 1 0
Total 7 9 2 3 1

ferentiation of the lesions. As most patients 
with upper gastrointestinal eminence lesions 
have an incorrect cognition of the disease and 
a low understanding of the examination, they 
are prone to produce negative emotions such 
as tension and anxiety, which reduces the 
examination compliance of the patients and 
affects the accuracy of the examination. Pre- 
vious studies have established that the ultra-
sound examination of upper gastrointestinal 
eminence lesions can improve the patients’ 
awareness of the disease and its diagnosis  
and treatment measures by combining it with 
high-quality nursing intervention, relieving or 
even eliminating the patients’ tension, anxiety, 
and other negative emotions, and effectively 
improving the patients’ examination coopera-
tion and examination accuracy [16].

In this study, 210 patients admitted to our hos-
pital from March 2018 to June 2020, all of 
whom were diagnosed through conventional 
endoscopy with tumor-induced upper gastroin-
testinal eminence lesions, were investigated 
and analyzed to determine the clinical effec-
tiveness of mEUS combined with nursing inter-
vention for treating the disease. After the nurs-
ing intervention, it was found that the patients’ 
SAS and SDS scores were high after their ad- 
mission. After the nursing, the scores decreas- 
ed significantly (P < 0.05), indicating that high-
quality nursing interventions for patients with 
upper gastrointestinal eminence lesions under-
going mEUS examination can effectively elimi-
nate the patients’ negative emotions, so it is  
of positive significance for improving the qua- 
lity of diagnosis. According to the mEUS exa- 
minations, 75 esophageal lesions were detect-

and consistent with those reported in many 
studies [17, 18]. It was recognized that the emi-
nence of upper gastrointestinal tract lesions 
gives priority to benign lesions, most of which 
were gastric lesions, accounting for 50%. Gullet 
lesions followed, accounting for about 25% to 
35%. In terms of disease types, stromal tu- 
mors and leiomyoma were the main diseases, 
accounting for more than 50%. Compared with 
the pathological examination results, it was 
found that there were a total of 213 lesions 
consistent with the pathological examination, 
so the total diagnostic coincidence rate was 
95.52% (213/223). In this study, the coinci-
dence rate of the mEUS examination was simi-
lar and consistent with the previous reports 
[19]. mEUS examinations are confirmed to be  
of high diagnostic value. For lymphoma, hem-
angioma, papilloma, extracellular compressi- 
on, and other lesions with obvious character- 
istics, the diagnostic compliance rate of the 
mEUS examination can reach 100%. For stro-
mal tumors, leiomyoma, and other diseases, 
the coincidence rate is over 90%, which con-
firms that mEUS is of high value in the diagno-
sis of stromal tumors and leiomyoma. Studies 
have found that mEUS is highly accurate at find-
ing pathological changes in the submucosal tis-
sue, through endoscopic pathological changes 
can be clearly detected by their shapes, bound-
aries, and sizes. For lesions with small diame-
ters and non-muscularis propria, endoscopic 
treatment can be performed, with positive ef- 
fects on reducing the occurrence of complica-
tions. For lesions with a large diameter or mus-
cularis propria, surgical resection can be per-
formed. It was confirmed that mEUS examina- 
tions have an important influence on the differ-

ed in 223 upper gastrointestinal 
eminence lesions, accounting for 
33.63%. There were 114 cases  
of gastric lesions, accounting for 
51.12%; Five cases of cardiac 
lesions were detected, account-
ing for 2.24%. Twenty-nine cases 
(13%) involved duodenal lesions. 
According to the pathological ty- 
pe, the main disease types were 
stromal tumors and leiomyoma, 
of which there were 79 cases 
(35.43%) and 53 cases (23.77%), 
respectively. The type and charac-
teristics of the lesions are similar 
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ential diagnosis and treatment of diseases 
[20].

To sum up, the application of mEUS examina-
tions combined with nursing intervention in 
tumor-induced upper gastrointestinal eminen- 
ce lesions can eliminate patients’ anxiety and 
other adverse emotions and improve patients’ 
examination compliance. mEUS examinations 
can clearly demonstrate the hierarchical struc-
ture of the upper gastrointestinal wall, accu-
rately locate the upper gastrointestinal emi-
nence lesions, and effectively define the na- 
ture of the lesions. The study provides new in- 
sights on the differential diagnosis and treat-
ment of such diseases.
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