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Abstract
BACKGROUND 
Accurate preoperative staging of gastric cancer (GC), a common malignant tumor 
worldwide, is critical for appropriate treatment plans and prognosis. Dynamic 
three-phase enhanced computed tomography (CT) scanning for preoperative 
staging of GC has limitations in evaluating tumor angiogenesis. CD34, a marker 
on vascular endothelial cell surfaces, is promising in evaluating tumor 
angiogenesis. We explored the value of their combination for preoperative staging 
of GC to improve the efficacy and prognosis of patients with GC.

AIM 
To explore the evaluation value of CD34 expression + dynamic three-phase 
enhanced CT scanning in preoperative staging of GC.

METHODS 
Medical records of 106 patients with GC treated at the First People's Hospital of 
Lianyungang between February 2021 and January 2023 were retrospectively 
studied. All patients underwent three-phase dynamic contrast-enhanced CT 
scanning before surgery, and CD34 was detected in gastroscopic biopsy 
specimens. Using surgical and pathological results as the gold standard, the 
diagnostic results of three-phase dynamic contrast-enhanced CT scanning at 
different T and N stages were analyzed, and the expression of CD34-marked 
microvessel density (MVD) at different T and N stages was determined. The 
specificity and sensitivity of three-phase dynamic contrast-enhanced CT and 
CD34 in T and N staging were calculated; those of the combined diagnosis of the 
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two were evaluated in parallel. Independent factors affecting lymph node metastasis were analyzed using multiple 
logistic regression.

RESULTS 
The accuracy of three-phase dynamic contrast-enhanced CT scanning in diagnosing stages T1, T2, T3 and T4 were 
68.00%, 75.00%, 79.41%, and 73.68%, respectively, and for diagnosing stages N0, N1, N2, and N3 were 75.68%, 
74.07%, 85.00%, and 77.27%, respectively. CD34-marked MVD expression increased with increasing T and N 
stages. Specificity and sensitivity of three-phase dynamic contrast-enhanced CT in T staging were 86.79% and 
88.68%; for N staging, 89.06% and 92.86%; for CD34 in T staging, 64.15% and 88.68%; and for CD34 in N staging, 
84.38% and 78.57%, respectively. Specificity and sensitivity of joint diagnosis in T staging were 55.68% and 98.72%, 
and N staging were 75.15% and 98.47%, respectively, with the area under the curve for diagnosis improving 
accordingly. According to multivariate analysis, a longer tumor diameter, higher pathological T stage, lower differ-
entiation degree, and higher expression of CD34-marked MVD were independent risk factors for lymph node 
metastasis in patients with GC.

CONCLUSION 
With high accuracy in preoperatively determining the invasion depth and lymph node metastasis of GC, CD34 
expression and three-phase dynamic contrast-enhanced CT can provide a reliable basis for surgical resection.

Key Words: CD34; Three-phase dynamic contrast-enhanced computed tomography scanning; Gastric cancer; Preoperative 
staging; Invasion; Lymph node metastasis
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Core Tip: We evaluated the value of CD34 expression combined with dynamic three-phase enhanced computed tomography 
(CT) scanning in the preoperative staging and invasion evaluation of gastric cancer (GC). This study demonstrated that the 
diagnostic accuracy of dynamic three-phase enhanced CT scanning for the T stage and the N stage was 68.00%-79.41% and 
74.07%-85.00% respectively, and the addition of CD34-marked microvessel density improved the diagnostic efficiency. 
This combination can be used as a reliable basis to preoperatively assess the invasion depth and lymph node metastasis of 
GC and provide guidance for surgical treatment.

Citation: Liu H, Zhao KY. Application of CD34 expression combined with three-phase dynamic contrast-enhanced computed 
tomography scanning in preoperative staging of gastric cancer. World J Gastrointest Surg 2023; 15(11): 2513-2524
URL: https://www.wjgnet.com/1948-9366/full/v15/i11/2513.htm
DOI: https://dx.doi.org/10.4240/wjgs.v15.i11.2513

INTRODUCTION
Gastric cancer (GC) is a commonly observed malignancy and a global health concern. Despite its gradually decreasing 
morbidity and mortality, the annual worldwide incidence of GC is greater than 1 million cases; thus, it is the fourth most 
frequently observed malignant tumor and the third leading cause of cancer-associated deaths[1,2]. Surgical treatment is 
required to control or cure GC. Even in the late stages of GC, the prognosis and symptoms of patients can be improved by 
surgery combined with other treatment schemes such as radiotherapy and chemotherapy[3].

Early and accurate preoperative evaluation can enable an ideal prognosis, which is essential for planning optimal 
treatment options, such as endoscopic mucosal resection, endoscopic submucosal dissection, and laparoscopic surgery
[4]. Early diagnosis and accurate staging before surgery are critical for formulating reasonable treatment plans, selecting 
the optimal surgical method, and determining the prognosis[5]. Ordinary computed tomography (CT) has been adopted 
for the preoperative staging of GC, but its accuracy is controversial[6]. Three-phase dynamic contrast-enhanced CT 
scanning has improved the clarity of vascular images and helped effectively observe the degree of tumor invasion of the 
gastric wall with the injection of contrast media into patients[7].

CD34 is a transmembrane glycoprotein often expressed on the surface of hematopoietic stem cells and endothelial cells 
and is a marker of these cell types; it has been extensively used to evaluate the vascular system in tumors, that is, 
microvessel density (MVD)[8,9]. Similarly, the formation of new blood vessels influences the growth and progression of 
GC. One study has revealed higher MVD in diffuse GC than in intestinal-type GC and significantly lower MVD in 
highly/moderately differentiated GC than in poorly differentiated GC[10]. Compared to other microvascular markers, 
CD34 exhibits high specificity for endothelial cells, which indicates it is less likely to stain non-vascular cells, thus 
providing a more accurate MVD image[11]. Currently, CD34 has been adopted in the preoperative evaluation of 
colorectal cancer and the efficacy prediction of preoperative radiotherapy and chemotherapy[12,13]. In addition, several 
studies have indicated that a high MVD determined using CD34 staining is associated with poorer prognosis in patients 
with GC[14]. However, the application of CD34 expression combined with three-phase dynamic contrast-enhanced CT 
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scanning in the preoperative staging and evaluation of GC invasion has rarely been studied.
Thus, in this study, preoperative CD34 detection and three-phase dynamic contrast-enhanced CT scans were 

performed in 106 patients with GC and compared with postoperative histopathology to determine the applicability of this 
scheme.

MATERIALS AND METHODS
Patients’ data
Medical records of 106 patients with GC treated at The First People's Hospital of Lianyungang between February 2021 
and January 2023 were retrospectively studied. All patients underwent three-phase dynamic contrast-enhanced CT 
scanning before surgery, and CD34 was detected in gastroscopic biopsy specimens. Surgical and pathological results 
were used as gold standards. This study was conducted with permission from the Medical Ethics Committee of The First 
People's Hospital of Lianyungang.

The inclusion criteria were as follows: Patients who had received both CD34 detection and three-phase dynamic 
contrast-enhanced CT scanning, with a time difference between the two tests of less than 1 wk; patients whose lesions 
were obtained using surgical resection and sent for pathological diagnosis (the results were considered the gold 
standard); patients diagnosed with malignant GC; and patients with detailed medical data, namely medical records, past 
medical history, and laboratory and imaging examination results.

The exclusion criteria were as follows: Comorbidities with other malignant tumors, congenital malformations in the 
chest that would disrupt the imaging diagnosis, coagulation dysfunction, allergy to contrast media, pregnancy or 
lactation, and neoadjuvant therapy before testing.

Detection of CD34
CD34 is specifically expressed in microvascular endothelial cells, and its expression intensity is bound to the MVD; 
therefore, the MVD value can be adopted to represent CD34. The inclusion criterion was brownish-yellow microvascular 
endothelial cells. The procedure was as follows: A whole slice was browsed in a low-power field (× 100), three different 
fields of view in each slice were randomly selected and counted using a high-power lens (× 200), and the average value 
was obtained. The average value was the MVD in this case.

Three-phase dynamic contrast-enhanced CT scanning
A 128-row, 256-slice Philips spiral CT scanner was used, and the parameters were set as follows: Detector, 0.625 × 128 
rows; pitch, 0.993; tube voltage, 120 KV; tube current, 250 mA; spiral scanning, 3.367 s; and acquisition matrix, 512 × 512. 
Nonionic contrast medium was injected through an intravenous bolus injection using a high-pressure syringe (concen-
tration: 350 mg/mL) at a dose of 80-100 mL and an injection speed of 3 mL/s. Scanning was performed from the liver to 
the kidney at 25, 55, and 180 s after contrast injection to acquire the arterial, portal, and delayed phases. Part of the data 
was transmitted to the post-processing workstation for processing and reconstruction using multiplanar reconstruction 
and other techniques to show the relationship between the lesions and adjacent blood vessels. The corresponding 
parameters were recorded.

Diagnostic criteria of three-phase dynamic contrast-enhanced CT scanning for T staging
The diagnostic criteria of three-phase dynamic contrast-enhanced CT scanning for the T staging of patients with GC are 
as follows (Figure 1): T1, the tumor invades the lamina propria, muscularis mucosa, or submucosa; T2, the tumor invades 
the muscularis propria; T3, the tumor penetrates the subserous connective tissue but does not invade the visceral 
peritoneum or adjacent structures; and T4, the tumor invades the serosa (visceral peritoneum) or adjacent structures.

Diagnostic criteria of three-phase dynamic contrast-enhanced CT scanning for N staging
The following are the diagnostic criteria for three-phase dynamic contrast-enhanced CT scanning for the N staging of 
patients with GC (Figure 2). Positive criteria for lymph node metastasis: When the short axis diameter of abdominal 
lymph nodes was larger than 6 mm, and the size of gastric lymph nodes was larger than 8 mm, especially the nodes with 
a round shape and local necrosis in enhanced CT examination, the conclusion was a positive metastasis of lymph nodes. 
The N stage refers to the number of lymph nodes with metastases around the stomach. N0: No local lymph node 
metastasis; N1: 1-2 local lymph node metastases; N2: 3-6 local lymph node metastases; N3: 7 lymph node metastases or 
more.

Outcome measures
With the final pathological diagnosis results of patients as the gold standard, the diagnostic results of the two separate 
diagnostic methods and the joint diagnosis for the pathological staging of patients with GC were evaluated. Joint 
diagnosis was conducted in parallel, and the specificity and sensitivity of each diagnostic method were calculated and 
compared to evaluate diagnostic efficacy.

Statistical analyses
All data were processed using SPSS software (version 20.0; SPSS Inc., Chicago, IL, United States). The measurement data 
are presented as the mean ± SD. Normally distributed data were compared between groups using the independent-
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Figure 1 T staging based on three-phase dynamic contrast-enhanced computed tomography scanning. A: In stage T1, the tumor invaded the 
muscularis mucosa of the stomach wall but did not invade the muscularis propria, and a clear fat layer can be seen (orange arrow); B: In stage T2, the local gastric 
wall of the lesser curvature of the stomach thickened uniformly and enhanced obviously, and the tumor invaded the muscularis propria. The low enhancement band of 
submucosal middle layer was interrupted and disappeared, and the residual part of the outer layer was slightly enhanced, with a smooth outer edge of the gastric wall 
(orange arrow); C: In stage T3, the highly enhanced tumor invaded the whole stomach wall, and a few short strips were observed on the serosa surface, with the 
surrounding fat space blurred (orange arrow); D: In stage T4, the soft tissue masses inside and outside the gastric wall of the lesser curvature side of the stomach 
were significantly enhanced, and the muscular interruption was clearly displayed, with the surrounding fat space banded with infiltration and accompanied by multiple 
liver metastases (orange arrow).

samples T test and presented as t. Counting data are expressed as percentages (%), analyzed using the chi-square test, 
and expressed as χ2. Receiver operating characteristic curves were constructed to evaluate the diagnostic value of CD34 
for T and N staging. Multivariate logistic regression analysis was conducted to analyze the independent factors for 
preoperative lymph node metastasis. Statistical significance was set at P < 0.05.

RESULTS
General data
The patients’ general data are summarized in Table 1.

Diagnostic results of three-phase dynamic contrast-enhanced CT in T staging and expression of CD34 in different T 
stages
With pathological results as the gold standard, the diagnostic results of three-phase dynamic contrast-enhanced CT for 
stages T1-T4 are summarized in Table 2, and the expression of CD34-marked MVD in different T stages is summarized in 
Table 2.
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Table 1 General data, n (%)

n = 106

Age (yr) 57.5 ± 7.8

Gender

Male 81 (76.42)

Female 25 (23.58)

Tumor length (cm) 5.02 ± 1.85

Pathological T staging

T1 25 (23.58)

T2 28 (26.42)

T3 34 (32.08)

T4 19 (17.92)

Pathological N staging

N0 37 (34.91)

N1 27 (25.47)

N2 20 (18.87)

N3 22 (20.75)

Tissue typing

Adenocarcinoma 83 (78.30)

Signet-ring cell carcinoma 17 (16.04)

Neuroendocrine carcinoma 6 (5.66)

Degree of differentiation

High differentiation 32 (30.19)

Moderate differentiation 55 (51.89)

Low differentiation 19 (17.92)

Table 2 Diagnostic results of three-phase dynamic contrast-enhanced computed tomography in T staging and the expression of CD34 
in different T stages, n (%)

Three-phase dynamic contrast-enhanced CT in T staging
Pathological T staging

T1 T2 T3 T4 Accuracy
Expression of CD34-marked MVD

T1 (n = 25) 17 4 4 0 68.00 47.44 ± 10.22

T2 (n = 28) 4 21 3 0 75.00 63.41 ± 7.16

T3 (n = 34) 0 4 27 3 79.41 86.21 ± 8.36

T4 (n = 19) 0 2 3 14 73.68 103.71 ± 10.92

CT: Computed tomography; MVD: Microvessel density.

Diagnostic results of three-phase dynamic contrast-enhanced CT in N staging and expression of CD34 in different N 
stages
With pathological results as the gold standard, the diagnostic results of three-phase dynamic contrast-enhanced CT for 
N0-N3 are summarized in Table 3, and the expression of CD34-marked MVD in different N stages is summarized in 
Table 3.

Comparison of diagnostic efficacy between three-phase dynamic contrast-enhanced CT and CD34 in T staging
The sensitivity and specificity of three-phase dynamic contrast-enhanced CT in diagnosing stages T1-2 and T3-4 were 
calculated according to the results, and the sensitivity and specificity of CD34-marked MVD in diagnosing stages T1-2 
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Table 3 Diagnostic results of three-phase dynamic contrast-enhanced computed tomography in N staging and the expression of CD34 
in different N stages, n (%)

N staging of three-phase dynamic contrast-enhanced CT
Pathological N staging

N0 N1 N2 N3 Accuracy
Expression of CD34-marked MVD

N0 (n = 37) 28 6 3 0 75.68 52.43 ± 12.77

N1 (n = 27) 3 20 4 0 74.07 71.89 ± 10.13

N2 (n = 20) 0 1 17 2 85.00 86.83 ± 9.74

N3 (n = 22) 0 2 3 17 77.27 102.07 ± 11.27

CT: Computed tomography; MVD: Microvessel density.

Figure 2 N staging based on three-phase dynamic contrast-enhanced computed tomography scanning. A: N0: No local lymph node metastasis; 
B: N1: On the lesser curvature of the stomach, an enlarged lymph node with a diameter of approximately 10 mm is quasi-round, and slightly inhomogeneous 
enhancement can be observed (orange arrow); C: N2: More than 3 local lymph node metastases were in the left cardia, right cardia, and lesser curvature of the 
stomach, and the largest was located in the lesser curvature of the stomach, with a short diameter of approximately 12 mm (orange arrows); D: N3: There were more 
than 7 local lymph node metastases (e.g., porta hepatic, common hepatic artery, left gastric artery, splenic artery, celiac trunk), the lymph nodes were fused into 
clusters, and the lymph nodes were necrotic and uneven enhancement (orange arrows).
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and T3-4 were calculated according to the expression of CD34-marked MVD in T stages. The sensitivity and area under 
the curve (AUC) of the diagnosis improved through joint diagnosis (Figure 3, Table 4).

Comparison of diagnostic efficacy between three-phase dynamic contrast-enhanced CT and CD34 in N staging
The sensitivity and specificity of three-phase dynamic contrast-enhanced CT in N staging were calculated according to 
these results. The sensitivity and specificity of CD34-marked MVD in diagnosing stages N0-1 and stages N1-2 were also 
calculated according to the expression of CD34-marked MVD in N stages. The sensitivity and AUC of the diagnosis 
improved through joint diagnosis (Figure 4, Table 5).

Univariate analysis of lymph node metastasis in patients
Patients were divided into metastatic (n = 69) and non-metastatic (n = 37) groups based on the occurrence of lymph node 
metastasis. According to the univariate analysis, the two groups were not significantly different in age, tumor length, 
pathological T staging, histological classification, degree of differentiation, CD34, or expression of CD34-marked MVD (P 
< 0.05; Table 6).

Multivariate analysis of lymph node metastasis
Indexes with notable differences in the univariate analysis were subjected to multivariate logistic regression analysis. 
According to multivariate logistic regression analysis, a longer tumor diameter, higher pathological T staging, lower 
differentiation degree, and higher expression of CD34-marked MVD were independent risk factors for lymph node 
metastasis in patients with GC (Table 7).

DISCUSSION
The pathogenesis of GC remains under investigation. The causes of malignant gastric tumors are complicated, among 
which Helicobacter pylori infection is the most likely. However, personal living habits and family genetic factors are also 
causes and mechanisms that should be considered[15,16]. Early diagnosis and treatment are the most important aspects 
of early stage GC, and preoperative staging is necessary. Improving the accuracy of preoperative clinical staging can help 
increase the accuracy treatment plan for patients with GC, including the timing of chemotherapy drugs. Postoperative 
pathological classification and the number of lymph node metastases are crucial for the prognosis of patients with 
malignant tumors, and the depth of tumor invasion is a key factor affecting the prognosis of patients with GC[17,18]. In 
the literature, according to Cox regression analysis[19], the main factors affecting the prognosis of patients were tumor 
stage, invasion depth, lymph node metastasis, distant metastasis, and tumor size. Therefore, infiltration and metastasis of 
GC tumors are the main causes of clinical treatment failure and death. Accordingly, it is crucial to identify the tumor as 
early as possible and to correctly understand the tumor stage, infiltration depth, and existence of lymph node metastasis 
in the clinical treatment of patients with tumors.

T staging represents the depth of infiltration, a crucial reference for the selection of surgery for patients[20]. In this 
study, the accuracy of three-phase dynamic contrast-enhanced CT in diagnosing stage T1 was 68.00%, which was lower 
than that in diagnosing stages T2-T4 (75.00%, 79.41%, and 73.68%, respectively). A likely reason for this result is that 
three-phase dynamic contrast-enhanced CT cannot clearly display the low-density zone of the submucosa, resulting in a 
conclusion that the tumor has invaded it, resulting in excessive T staging. Wang et al[21] also explored the diagnostic 
results of dynamic contrast-enhanced CT for the T staging of GC and found that its accuracy in diagnosing stages T2-T4 
was higher than that in diagnosing stage T1, which is similar to the results of this study. These results suggest that three-
phase dynamic contrast-enhanced CT is suitable for determining the depth of invasion in advanced GC. GC mainly 
metastasizes via the lymphatic pathway. Three-phase enhanced scanning of the stomach before surgery and multi-CT 
angiography can help determine the variation in the perigastric blood vessels and the swollen lymph nodes along the 
blood vessels, which is beneficial for the clearance of lymph nodes during surgery[22,23]. In this study, the accuracies of 
three-phase dynamic contrast-enhanced CT for N staging were 75.68%, 74.07%, 85.00%, and 77.27%. Misdiagnosis may 
occur because the aggregation and fusion of lymph nodes reduce the number of lymph nodes, and when perigastric 
adipose tissue decreases, lymph nodes cannot be displayed because the contrast is insufficient, which reduces the number 
of lymph nodes. Chen et al[24] revealed that the diagnostic accuracy of dynamic contrast-enhanced CT in the N staging of 
GC is not high (the total accuracy is 78%), similar to the results of this study.

The growth of any solid tumor depends on the process of angiogenesis; that is, the endothelial cells of the host 
proliferate, sprout to form new blood vessels, grow toward the tumor, and construct tumor blood supply channels to 
provide nutrition and transport metabolites[25]. The greater the number of microvessels in a tumor, the greater the 
possibility of tumor cells entering the blood circulation. As the most specific marker of endothelial cells, CD34 is strongly 
associated with angiogenesis. An increasing number of studies have found a close relationship among an increase in 
MVD, the risk of tumor metastasis, and a decrease in survival rate[26]. In this study, CD34-marked MVD increased with 
an increase in T and N stages, indicating that CD34-marked MVD also increased with an increase in infiltration depth and 
lymph node metastasis. This result may be because with the development of GC, the primary tumor penetrates into the 
gastric parietal layer (corresponding to the T stage), or the invasion of local lymph nodes (corresponding to the N stage) 
requires increased angiogenesis to support its growth, increasing CD34 expression. Furthermore, advanced T stage, 
indicating larger tumor size or extensive local spread, is often associated with increased vascularization. Larger tumors 
require more blood supply, which can lead to higher MVD. Shi et al[27] explored the relationship among CD34 and 
clinicopathological features of gastric adenocarcinoma and found a positive correlation among high MVD values and 



Liu H et al. Preoperative staging diagnosis of GC

WJGS https://www.wjgnet.com 2520 November 27, 2023 Volume 15 Issue 11

Table 4 Comparison of diagnostic efficacy between three-phase dynamic contrast-enhanced computed tomography and CD34 in T 
staging

Pathological T staging Three-phase dynamic contrast-enhanced CT CD34 Joint diagnosis

AUC 0.921 0.779 0.940

95%CI 0.870-0.972 0.690-0.869 0.897-0.984

Specificity (%) 86.79 64.15 55.6

Sensitivity (%) 88.68 88.68 98.72

CT: Computed tomography; AUC: Area under the curve; CI: Confidence interval.

Table 5 Comparison of diagnostic efficacy between three-phase dynamic contrast-enhanced computed tomography and CD34 in N 
staging

Pathological N staging Three-phase dynamic contrast-enhanced CT CD34 Joint diagnosis

AUC 0.952 0.839 0.989

95%CI 0.915-0.989 0.761-0.917 0.975-0.999

Specificity (%) 89.06 84.38 75.15

Sensitivity (%) 92.86 78.57 98.47

CT: Computed tomography; AUC: Area under the curve; CI: Confidence interval.

Figure 3 Receiver operating characteristic curve of dynamic three-phase enhanced computed tomography and CD34 in the diagnosis of 
T stage. CT: Computed tomography.

lymph node metastasis and TNM staging, a negative correlation with high MVD values with pathological grade, and no 
correlation with tumor size or a patient’s age or sex.

Finally, this study compared three-phase dynamic contrast-enhanced CT and CD34 in diagnosing stages T1-2 and T3-4 
and stages N0-1 and N1-2. The specificity and sensitivity of the three-phase dynamic contrast-enhanced CT in T staging 
were 86.79% and 88.68%, respectively, and those for N staging were 89.06% and 92.86%, respectively. The specificity and 
sensitivity of CD34 in T staging were 64.15% and 88.68%, respectively, and those for N staging were 84.38% and 78.57%, 
respectively. Through parallel joint diagnosis, the sensitivity of T staging improved to 98.72%, and the sensitivity of N 
staging improved to 98.47%, with an improved AUC corresponding to the higher diagnostic value of joint diagnosis. 
According to multivariate analysis, a longer tumor diameter, higher pathological T stage, lower differentiation degree, 
and higher expression of CD34-marked MVD were independent risk factors for lymph node metastasis in patients with 
GC, suggesting an increase in attention to these risk factors before surgery.
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Table 6 Univariate analysis

Metastatic group (n = 69) Non-metastatic group (n = 37) χ2/t P value

Age (yr) 59.3 ± 7.6 54.2 ± 7.2 3.353 0.001

Gender

Male 51 (73.91) 30 (81.08)

Female 18 (26.09) 7 (18.92)

0.687 0.407

Tumor length (cm) 3.73 ± 1.25 5.72 ± 1.75 6.124 < 0.001

Pathological T staging

T1 7 (10.14) 18 (48.65)

T2 19 (27.54) 9 (24.32)

T3 28 (40.58) 6 (16.22)

T4 15 (21.74) 4 (10.81)

21.296 < 0.001

Tissue typing

Adenocarcinoma 49 (71.01) 34 (91.89)

Signet-ring cell carcinoma 15 (21.74) 2 (5.41)

Neuroendocrine carcinoma 5 (7.25) 1 (2.70)

6.226 0.046

Degree of differentiation

High differentiation (n = 32) 15 (21.74) 17 (45.95)

Moderate differentiation (n = 55) 38 (55.07) 17 (45.95)

Low differentiation (n = 19) 16 (23.19) 3 (8.11)

8.117 0.017

Expression of CD34-labelled MVD 84.57 ± 17.83 47.81 ± 14.93 10.686 < 0.001

MVD: Microvessel density.

Table 7 Multivariate analysis

95%CI for EXP (B)
B S.E. Wals Sig. Exp(B)

Lower limit Upper limit

Age (yr) -0.071 0.097 0.526 0.468 0.932 0.770 1.128

Long diameter of tumor 1.367 0.527 6.728 0.009 3.923 1.397 11.019

T staging 2.544 0.714 12.697 0.001 12.73 3.141 51.586

Tissue typing 1.198 1.119 1.146 0.284 3.314 0.369 29.724

Degree of differentiation 2.417 0.921 6.882 0.009 11.209 1.842 68.194

Expression of CD34-labelled MVD 0.160 0.051 9.658 0.002 1.174 1.061 1.298

CI: Confidence interval; MVD: Microvessel density.

Limits of the study
Despite achieving our aim, this study still has limitations. First, there was an inevitable bias in this retrospective study. 
Second, the number of cases in this study was limited; therefore, further research should expand the sample size to 
support our results. Finally, three-phase dynamic contrast-enhanced CT is also affected by the experience of the doctor in 
analyzing the preoperative examination results, which may affect the accuracy of diagnosis.

CONCLUSION
In summary, CD34 expression combined with three-phase dynamic contrast-enhanced CT scanning has high accuracy in 
determining the invasion depth and lymph node metastasis of GC before surgery and can provide a reliable basis for 
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Figure 4 Receiver operating characteristic curve of dynamic three-phase enhanced computed tomography and CD34 in the diagnosis of 
N stage. CT: Computed tomography.

surgical resection.

ARTICLE HIGHLIGHTS
Research background
Gastric cancer (GC) is a commonly observed malignancy and the main cause of cancer-related deaths worldwide. 
However, the accuracy of traditional computed tomography (CT) in preoperative staging remains controversial. CD34 is 
an endothelial cell marker that can help evaluate microvessel density (MVD) and angiogenesis in tumors. The 
combination of CD34 expression and dynamic three-phase enhanced CT can improve the accuracy of preoperative 
staging.

Research motivation
Early diagnosis, accurate staging, and detection of lymph node metastasis are crucial for the prognosis and development 
of treatment plans for patients with GC. This study aimed to evaluate the value of CD34 expression combined with 
dynamic three-phase enhanced CT in the preoperative staging and invasion evaluation of GC to explore new methods to 
improve the accuracy of preoperative evaluation and postoperative treatment.

Research objectives
The main goal of this study was to evaluate the value of CD34 expression combined with dynamic three-phase enhanced 
CT in the preoperative staging and invasion evaluation of GC. According to a study of 106 patients with GC, CD34-
marked MVD positively correlated with the T and N stages, and CD34 expression combined with CT showed high 
sensitivity in GC staging. Tumor diameter, T stage, degree of differentiation, and CD34-marked MVD were independent 
risk factors for lymph node metastasis. The results of this study provide a new method for the preoperative staging and 
treatment planning of GC. The combination of CD34 expression and CT can improve staging accuracy and contribute to 
the evaluation of infiltration.

Research methods
In this study, the results of CD34 detection and dynamic three-phase enhanced CT scanning in 106 patients with GC were 
compared and analyzed with postoperative pathological results. The independent factors of preoperative lymph node 
metastasis were analyzed using multivariate logistic regression. The novelty of this study is that CD34 expression was 
combined with dynamic three-phase enhanced CT for diagnosis, and the accuracy of preoperative staging and invasion 
assessment of GC was improved through a comprehensive analysis of the two types of results. In addition, independent 
risk factors were determined using multivariate logistic regression analysis, which provided a scientific basis for clinical 
decision-making.

Research results
According to the results of this study, the combination of CD34 expression and dynamic three-phase enhanced CT 
showed a high sensitivity for preoperative staging of GC. Additionally, tumor diameter, T stage, degree of differentiation, 
and CD34-marked MVD were identified as independent risk factors for lymph node metastasis. Therefore, the 
combination of CD34 expression and dynamic three-phase-enhanced CT scanning can improve the accuracy of GC 
staging and help evaluate invasion. Although CD34 expression and dynamic three-phase enhanced CT scanning showed 
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high sensitivity in this study, their specificity and accuracy require further evaluation.

Research conclusions
This study highlights the critical role of angiogenesis in the development of GC and provides new theories and methods 
to improve preoperative staging and invasion evaluation of GC by combining CD34 expression with dynamic three-
phase enhanced CT scanning. These new theories and methods will help deepen the understanding of the developmental 
mechanism of GC, guide clinical decision-making, and improve prognosis.

Research perspectives
Further research should verify and expand our research results by exploring new biomarkers and imaging technologies, 
studying the mechanisms of GC development, and developing individualized treatment strategies. These efforts will 
further improve the diagnosis and treatment of GC, improving the prognosis and quality of life of patients.
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