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Summary

Purpose: To evaluate the diagnostic value of multi-slice spi-
ral CT (MSCT) combined with digestive tract angiography in
patients with gastric fundus cardia carcinoma.

Methods: A total of 185 patients with suspected gastric fun-
dus cardia carcinoma admitted in our hospital were collected.
Among them, 93 patients were examined with MSCT com-
bined with digestive tract angiography and were enrolled in
the research group. Another 92 patients examined by MSCT
alone comprised the control group. The diagnostic value of
MSCT combined with digestive tract angiography in patients
with gastric fundus cardia carcinoma was investigated. 185
patients were diagnosed by pathological examination and
166 had gastric fundus cardia carcinoma, with 84 patients
in the research group, and 84 patients in the control group.
Fifty nine patients with gastric fundus cardia carcinoma in
the control group were diagnosed by MSCT.

Results: There were significant differences compared with

Introduction

Although the incidence of gastric cancer has
declined worldwide [1] in the past 100 years, it
is still the second most common cancer and the
third leading cause of cancer-related deaths. It ac-
counts for about one-tenth [2] of new cancer cases
in the world, and is also the third leading cause of
cancer-related deaths worldwide [3]. While China’s
gastric cancer mortality rate has declined [4], it is
still ranking second in the most common cancers

pathological diagnosis (p<0.05). Eighty-two patients with
gastric fundus cardia carcinoma in the research group were
diagnosed by MSCT combined with digestive tract angiog-
raphy. There were no significant differences compared with
pathological diagnosis (p>0.05). Sensitivity, specificity and
accuracy of the research group were significantly higher than
those of the control group (p<0.05). The detectable rate in
imaging results of the research group was higher than that
of the control group (p<0.05).

Conclusions: MSCT combined with digestive tract angiog-
raphy is more accurate than single MSCT in the diagnosis
of gastric fundus cardia carcinoma, which can effectively
reduce the misdiagnosis and missed diagnosis and is worthy
of clinical promotion.

Key words: multi-slice spiral CT (MSCT), digestive tract
angiography, gastric fundus cardia carcinoma, diagnostic
value

and the third in the most common causes of death
caused by cancers [5]. Studies have shown that gas-
tric cancer mostly occurs after long-term infection
through Correa pathways, which can be gastritis,
atrophy, intestinal metaplasia, dysplasia and can-
cers [6].

Gastric cancer is prone to be found in gastric
fundus and cardia [7]. As a common malignant tu-
mor of the digestive tract, gastric fundus cardia
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carcinoma has the characteristics of no trace of
onset, high grade of malignancy and poor progno-
sis [8]. There are no typical clinical symptoms in
patients with gastric fundus cardia carcinoma, and
the location of gastric fundus and cardia is within
the rib arch. So the risk of misdiagnosis and missed
diagnosis is high [9]. Therefore, early detection and
timely resection of gastric cancer are the key to
improving the survival rate of patients [10]. It is a
hot topic to increase the detectable rate of gastric
fundus cardia carcinoma through specific imaging
diagnosis. At present, with the improvement of
people’s living standards, MSCT has been widely
used in clinical practice due to its simple operation,
safety and non-invasive features [11]. Meanwhile,
upper gastrointestinal barium meal examination
is also a long-term diagnostic method in clinical
practice [12].

This study explored the value of MSCT com-
bined with digestive tract angiography in the
diagnosis of gastric fundus cardia carcinoma by
comparing the results of two groups of different
examination methods and pathological examina-
tion results.

Methods

General data

185 patients with suspected gastric fundus car-
dia carcinoma admitted in our hospital were collected.
Among them, 93 patients examined with MSCT com-
bined with digestive tract angiography comprised the
research group. There were 51 males and 42 females,
with an average age of years (44.56+7.32). Ninety two
patients examined with MSCT comprised the control
group, including 49 males and 43 females, with an av-
erage age of years (44.78+06.97).

Table 1. Comparison of general data in the two groups

Inclusion criteria: patients who were accompanied
by family members on admission; patients examined
with MSCT or digestive tract examination; patients di-
agnosed as suspected gastric fundus cardia carcinoma,
with complete clinical data. Exclusion criteria: patients
who had previous history of mental illness and a family
history of mental illness, history of autoimmune system
defects, history of combined metabolic disease or history
of drug dependence; patients who could not cooperate
with the examination due to aphasia, irritability, unclear
consciousness and communication disorders.

This study was approved by the ethics committee
of our hospital. All the specific experimental content
was presented to the patient and his/her family in ad-
vance. All participants have agreed and signed informed
consent.

Methods

The patients in the control group were examined
with MSCT. After fasting for 6 h, they were prescanned
with MSCT. After drinking 1000ml of water, the patients
stayed in supine position until the thickness of the gas-
tric wall was even and the gastric mucosa formed a small
jagged shape. When scanning formally, the patients were
asked to hold the breath until the scan was completed.
The patients were scanned for 10 s at a speed of 0.5 s/cir-
cle and processed after obtaining images. Patients in the
research group underwent MSCT combined with diges-
tive tract angiography. The examination with MSCT was
the same as before. In the digestive tract angiography
examination, patients were fasted and water-deprived for
6 h. Then they were given oral gas powder with 50 ml of
barium sulfate suspension contrast agent. Gastrointesti-
nal radiography machine was used to see the chest and
abdomen from multiple angles, to observe the lesions.
Film was spotted at 70 kV and 80mAs.

Observation indexes

The results of pathological diagnosis were recorded
and compared with the results of the control and the

Research group (n=93) Control group (n=92) t/x? p
Age (years) 44.56+7.32 44.78+6.97 021 0.83
BMI (kg/m?) 20.64+3.67 20.59+3.71 0.09 0.93
Gender, n (%) 0.05 0.83
Male 51 (54.84) 49 (53.20) - -
Female 42 (45.106) 43 (46.74) - -
History of smoking, n (%) 0.13 0.72
Yes 56 (60.22) 53 (57.61) - -
No 37 (39.78) 39 (42.39) - -
Average duration (years) 2.54+0.61 2.49+0.59 0.57 0.57
Clinical symptoms, n (%) - -
Melena 16 (17.20) 15 (16.30) 0.03 0.87
Swallowing Discomfort 28 (30.11) 30 (32.61) 0.13 0.71
Vomiting 29 (31.18) 28 (30.43) 0.01 0.91
Retrosternal discomfort 20 (21.51) 19 (20.65) 0.02 0.89
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research group. The misdiagnosis rate, missed diagno-
sis rate, sensitivity, specificity and accuracy of the two
groups were calculated. The detection rate of various
imaging manifestations in the two groups was recorded.

Statistics

In this study, SPSS 20.0 (IBM Corp., Armonk, NY,
USA) was used for statistical analyses. GraphPad Prism
7 (San Diego GraphPad Software Ltd., USA) was used for
graphics. [n(%)] was used to count the data and x? test
was used for the comparison between groups. Mean+SD
was used for measuring the data. T test was used to com-
pare the two groups. P<0.05 was considered statistically
significant.

Results

Comparison of general date

General data of the two groups of patients were
collected, as shown in Table 1. There was no sig-
nificant difference in age, mean course of disease,
smoking history and clinical symptoms between
the two groups (p>0.05).

Pathological examination results

There were a total of 185 patients with sus-
pended gastric fundus cardia carcinoma in the two
groups. Among them, 166 patients (89.73%) were
diagnosed as gastric fundus cardia carcinoma after
pathological diagnosis. Among the 93 patients in
the research group, there were 84 patients (90.32%)
diagnosed as gastric fundus cardia carcinoma after
pathological diagnosis. Among the 92 patients in
the control group, there were 82 patients (89.13%)
diagnosed as gastric fundus cardia carcinoma after
pathological diagnosis, as shown in Figure 1.
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Figure 1. Pathological diagnosis of patients in the two
groups. After pathological diagnosis, there were 84 patients
diagnosed with gastric fundus cardia carcinoma in the re-
search group, and 82 patients diagnosed with gastric fundus
cardia carcinoma in the control group. The results showed
that the difference was not statistically significant (p>0.05).

Comparison of examination results and pathological
examination results of the control group

In the control group, the results of MSCT ex-
amination and the results of pathological examina-
tion were compared, as shown in Figure 2. There
were 59 patients diagnosed as gastric fundus cardia
carcinoma with MSCT, including 33 negative pa-
tients, with significant difference from pathological
examination results (p>0.05).

Comparison of examination results and pathological
examination results of the research group

In the research group, the results of MSCT
combined with digestive tract angiography and
the results of pathological examination were com-
pared, as shown in Figure 3. By MSCT combined
with digestive tract angiography, there were 82
patients diagnosed as gastric fundus cardia carci-
noma, including 11 negative patients, without sig-
nificant difference from the results of pathological
examination (p>0.05).

Comparison of misdiagnosis rate and missed diagnosis
rate between the two groups

The misdiagnosis rate of the research group
(0.00%) was significantly lower than that in the
control group (20.00%) (p<0.05). The missed di-
agnosis rate in the research group (2.38%) was
significantly lower than that in the control group
(30.49%) (p<0.05), as shown in Figure 4.

Comparison of sensitivity, specificity and accuracy be-
tween the two groups

The sensitivity, specificity and accuracy be-
tween the two groups were compared, as shown
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Figure 2. Comparison of examination results of MSCT
combined with digestive tract radiography and pathologi-
cal diagnosis of the control group. There was significant
difference between positive diagnosis and pathological
diagnosis, negative diagnosis and pathological diagnosis
in the control group. *indicates p<0.05 compared to patho-
logical diagnosis.
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in Figure 5. The sensitivity of the research group
(97.62%) was significantly higher than that in the
control group (69.51%) (p<0.05). The specificity
of the research group (100.00%) was significantly
higher than that in the control group (80.00%)
(p<0.05). The accuracy of the research group
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Figure 3. Comparison of examination results of MSCT
combined with digestive tract radiography and pathological
diagnosis of the research group. There was no significant
difference between positive diagnosis and pathological di-
agnosis in the research group, and there was no significant
difference between negative diagnosis and pathological
diagnosis in the research group. The Figure shows great
difference (p>0.05).
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Figure 4. Comparison of misdiagnosis and missed diag-
nosis rate between the two groups. The misdiagnosis rate
and missed diagnosis rate of the research group were sig-
nificantly lower than those in the control group. # indicates
p<0.05 compared with the control group.

(97.85%) was significantly higher than that in the
control group (70.65%) (p<0.05).

Comparison of detection rates of image performance
in the two groups

The detection rates of image performance in
the two groups were compared, as shown in Table
2. The detectable rate of malignant niches, mucosal
lesions, soft tissue masses, gastric wall thickening
and esophageal stenosis in the research group was
higher than that in the control group (P<0.05).

Discussion

Gastric fundus cardia carcinoma is a malignant
tumor 2.0-2.5 cm from the cardia [13], which can be
treated mainly with surgery. The outcome and prog-
nosis of patients after surgery are closely related to
their early diagnosis [10]. Hence, the key to treating
the patients with gastric fundus cardia carcinoma
lies in the simple and accurate examination method
for diagnosis [14]. At present, the main diagnostic
methods of gastric fundus cardia carcinoma are clini-
cally digestive tract angiography and MSCT [15,16].

In this study, among 185 patients with suspect-
ed gastric fundus cardia carcinoma, there were 166
(89.73%) patients diagnosed as gastric fundus car-
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Figure 5. Comparison of sensitivity, specificity and ac-
curacy of different examination methods between the two
groups. The sensitivity, specificity and accuracy of the re-
search group were significantly higher than those in the
control group. # indicates p<0.05 compared with the control

group.

Table 2. Comparison of imaging results between two groups

Malignant Mucosal Soft tissue Thickening of ~ Lower esophageal
niche lesions mass gastric wall stenosis
Research group (n=84), n (%) 83 (98.81) 82 (97.62) 80 (95.24) 83 (98.81) 79 (94.05)
Control group (n=82), n (%) 26 (31.71) 40 (48.78) 36 (43.90) 64 (78.05) 56 (68.29)
x? 82.87 50.81 51.59 17.64 18.12
P 0.00 0.00 0.00 0.00 0.00
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dia carcinoma by pathological examination. There
were 84 patients with gastric fundus cardia carci-
noma among 93 patients in the research group, and
82 among 92 patients in the control group. A total
of 59 patients with gastric fundus cardia carcinoma
were diagnosed by MSCT in the control group, with
significant differences from pathological examina-
tion results. MSCT enables doctors to observe the
lesion from multiple perspectives and visually see
the growth of the tumor in the lumen, wall and
outside of the lumen and the metastasis invading
the surrounding organs of the patients [17]. It has
high speed, high quality, low radiation dose and
other characters [18], with advantages in judging
the cancer site of patients and is conducive to the
development of reasonable treatment plans for pa-
tients. However, the gastrointestinal peristalsis and
mucosal lesions cannot be observed by MSCT [19]. In
addition, there were no obvious thickening or even
no thickening of the gastric wall in some patients
with early gastric fundus

cardia carcinoma. Some healthy people might
have local thickening of the gastric wall. As a result
[20], the diagnostic effect of MSCT in early gastric
cancer was not ideal. So, digestive tract angiography
was used in this study combined with MSCT to di-
agnose gastric fundus cardia carcinoma. Digestive
tract angiography has the advantages of convenient
operation and wide range of application [21], with
positive significance in the diagnosis of early mu-
cosal lesions and soft tissue masses in patients. But
it is poor to test whether the inner and outer tissues
of the stomach wall have been invaded by a tumor
[22]. This study used MSCT combined with digestive
tract angiography to make up the shortcomings for
each other, to improve the diagnostic accuracy of pa-
tients with gastric fundus cardia carcinoma. During
this study, there were 82 patients with gastric fundus
cardia carcinoma diagnosed by MSCT combined with
digestive tract angiography. There was no significant
difference compared with the results of pathologi-
cal examination. Furthermore, the misdiagnosis rate
and missed diagnosis rate of the research group were
significantly lower than that of the control group.
The sensitivity, specificity and accuracy of the con-
trol group in the diagnosis with MSCT were 69.51%,
80.00% and 70.65%, respectively. The sensitivity,
specificity and accuracy of research group in the di-
agnosis with MSCT combined with digestive tract
angiography were 97.62%, 100.00% and 97.85%, re-
spectively, which were significantly higher than in
the control group. It indicated that MSCT combined
with digestive tract angiography is more accurate
than MSCT alone. Mucosal lesions and soft tissue
masses are important imaging features of gastric
fundus cardia carcinoma [23]. All the imaging re-

sults in the research group were higher than those in
the control group. This is probably one reason why
MSCT combined with digestive tract angiography
can improve the diagnostic accuracy of patients with
gastric fundus cardia carcinoma.

In this study, the results of the control and re-
search group were compared with pathological ex-
amination results. The misdiagnosis rate, missed
diagnosis rate and sensitivity, specificity and accu-
racy of the two groups were counted according to
the comparison between the results of the control
and study group with the results of pathological ex-
amination. The detectable rates of various imaging
results of the two groups were recorded. The diag-
nostic value of MSCT combined with digestive tract
angiography in patients with gastric fundus cardia
carcinoma were investigated. The results showed
that 59 patients in the control group were diagnosed
with gastric fundus cardia carcinoma by multi-slice
spiral CT, which was significantly different from the
pathological diagnosis (p<0.05). There were 82 pa-
tients diagnosed as gastric fundus cardia carcinoma
by multi-slice spiral CT combined with gastrointes-
tinal angiography in the study group, which was
not significantly different from the pathological di-
agnosis (p>0.05). The misdiagnosis rate and missed
diagnosis rate in the study group were significantly
lower than those in the control group (p<0.05). The
sensitivity, specificity and accuracy were signifi-
cantly in the study group than those in the control
group (p<0.05). The detection rate of imaging mani-
festations in the study group was higher than that
in the control group (p<0.05). However, due to the
small number of patients selected in this study, some
limitations still exist. We will continue to improve
the research in the future to provide more scientific
reference for clinical treatment, in order to better
improve the prognosis of patients.

To sum up, MSCT combined with digestive tract
angiography is obviously more accurate than MSCT
alone in the diagnosis of gastric fundus cardia carci-
noma. The combined detection can effectively reduce
the misdiagnosis and missed diagnosis rate, and is
worthy of clinical promotion.
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