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Utility of ultrasound superb microvascular imaging 
parameters for prediction of the initial effectiveness of 

monoclonal antibody therapy for cervical cancer 

INTRODUCTION 

Cervical cancer (CC) is a malignant neoplasm that 
originates from the squamous epithelial cells of the 
cervix and is one of the most common cancers in 
terms of both incidence and mortality among women. 
It is the fourth most frequently diagnosed malignant 
tumor in women worldwide (1). According to national 
cancer statistics in China, CC has the second highest 
occurrence among malignant tumors among women 
behind only breast cancer, with 130,000 new cases 
reported each year, which account for 28% of all new 
CC cases globally (2).  

In the early stages, clinical symptoms are often 
mild. With progress of the disease, vaginal contact 
bleeding, postmenopausal irregular vaginal bleeding, 
vaginal discharge, and other symptoms gradually 
appear. In late stages of the disease, extreme weight 
loss, dysuria, anemia, fatigue, and massive vaginal 
bleeding occur (3). Thus, early and precise diagnosis 
and therapy are crucial for CC. 

The development of CC relies on the creation of 
new blood vessels. At present, color doppler flow 
imaging (CDFI) is frequently used to assess the 
neovascularization of tumors and can distinguish 
high-speed blood flow, but not actual low-speed 
blood flow and movement artifacts (4, 5). Superb 
microvascular imaging (SMI) is significantly superior 
to CDFI in evaluating micro vessels of malignant 
tumors (6). SMI is a newly developed color blood flow 
imaging technique based on the principle of CDFI and 
has high sensitivity and resolution. It can detect the 
dynamic status of low-velocity blood flow and 
microcirculation perfusion while retaining the subtle 
low-velocity blood-flow signals (7-9). 

Targeted therapy targets a specific disease 
mechanism or biomarker to minimize damage to 
normal cells and improve efficacy and safety. The 
types of targeted anticancer drugs include vascular 
endothelial growth factor (VEGF) inhibitors, 
programmed death receptor-1/ programmed death 
molecule ligand-1 (PD-1/PD-L1) inhibitors, and 
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ABSTRACT 

Background: Globally, PD-1/PD-L1 inhibitors combined with bevacizumab 
have shown promising results in treating renal and lung cancers, but their 
efficacy in cervical cancer (CC) remains unclear. Superb microvascular imaging 
(SMI) is a novel technique for observing microcirculation in tumors. This study 
investigated the effectiveness and survival benefits of SMI in assessing 
tislelizumab combined with bevacizumab for treating CC. Materials and 
Methods: 86 patients with CC (2022–2023) were randomly divided into two 
groups: group A (bevacizumab, n=43) and group B (tislelizumab + 
bevacizumab, n=43). After 4 cycles of treatment, tumor volume and Adler 
blood-flow grades were assessed using color Doppler flow imaging (CDFI) and 
SMI. Receiver operating characteristic (ROC) curves were used to evaluate the 
diagnostic value of both methods in assessing treatment effects. Results: Both 
CDFI and SMI demonstrated significant differences in treatment effectiveness 
between groups (p<0.05). CDFI showed improved Adler blood-flow grades 
after treatment in both groups (p<0.05), but they were not significantly 
different between the groups (P>0.05). SMI also revealed significant 
improvements (p<0.01) and greater differences between groups after 
treatment (p<0.05). The area under the curve (AUC) for SMI in evaluating 
therapeutic efficacy was 0.833 (sensitivity 86.05%, specificity 69.77%), while 
CDFI showed an AUC of 0.816 (sensitivity 79.07%, specificity 72.09%). 
Conclusions: Tislelizumab combined with bevacizumab significantly improves 
CC treatment. SMI outperforms CDFI in evaluating tumor microvessels and 
provides valuable insight for the planning of early CC treatment. 
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phosphatidylinositol-3 kinase (PI3K) inhibitors (10-12). 
Various signaling pathways that mediate the onset of 
tumor development have received more attention 
than traditional tumor immunotherapy modalities, 
including PD-1/PD-L1 (13).  

Tislelizumab is an immune checkpoint inhibitor 
that blocks the immune escape of tumors from T-cells 
and has shown good efficacy in a variety of tumors 
(14). Bevacizumab is a kind of VEGF inhibitor that has 
the ability to prevent VEGF receptor binding, inhibit 
angiogenesis, and inhibit tumor spread. It has been 
widely used in clinical tumor treatment and has 
shown significant effectiveness in various cancer 
therapies (15). Clinical studies have established 
bevacizumab as a first-line treatment in conjunction 
with platinum-based drugs, but the median overall 
survival for patients remains below 17 months (16). 
Studies have indicated that elevated levels of PD-1/
PD-L1 and inflammatory markers in the peripheral 
blood of patients with CC may result in immune 
suppression and facilitate tumor growth and 
metastasis (17). Consequently, PD-1 or PD-L1 
inhibitors to obstruct the PD-1/PD-L1 signaling 
pathway have emerged as a novel immunotherapy 
approach for CC.  

Reports indicate that the combination of 
bevacizumab and the PD-L1 inhibitor atezolizumab 
can significantly enhance treatment effectiveness for 
metastatic, persistent, or recurrent CC in clinical 
practice (18-20). However, there is a lack of 
comprehensive studies using ultrasound SMI 
technique to assess the combination of bevacizumab 
and tislelizumab in the management of early-stage 
CC, and the potential mechanisms require further 
investigation. Therefore, we used CDFI combined 
with SMI for comprehensive treatment evaluation of 
lesion changes in patients with early CC to explore 
the relationship between hemodynamic parameters 
and the status of early CC. The results could provide a 
new reference for the evaluation of the efficacy of 
monotherapy in early CC. 

 
 

MATERIALS AND METHODS 
 

Participants 
This prospective, randomized controlled trial 

evaluated tumor volume, blood flow changes, and the 
safety of CDFI combined with SMI in patients with 
early-stage CC receiving single and combined 
monoclonal antibody treatment. The inclusion 
criteria were the diagnostic criteria in clinical 
guidelines for CC (21), clinical staging and grading of 
CC established by the International Federation of 
Gynecology and Obstetrics (FIGO) (22), and CC 
diagnosis by ultrasound-guided biopsy. All patients 
had complete SMI imaging data, CDFI imaging data, 
ultrasound data and histopathological examination 
results. All patients had not received any monoclonal 
antibody treatment before enrollment, and blood 
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counts, electrocardiograms, and liver and renal 
function tests were performed normally at admission. 
The exclusion criteria were pregnant or 
breastfeeding patients, other malignant tumors or 
other serious important functional organ diseases, 
receiving other CC monoclonal antibodies before 
treatment, and an inability to cooperate with clinical 
work due to intellectual disability or mental disorder. 

 

Treatment plan 
A total of 86 patients with early CC diagnosed and 

treated from 2022 to 2023 were selected, and their 
ages were 28–56 years. Eligible patients were 
randomly assigned to receive bevacizumab (group A, 
n = 43) or tislelizumab combined with bevacizumab 
(group B, n = 43) using stratified block 
randomization. Group A (n = 43) was treated with 
standard therapy, which consisted of intravenous 
cisplatin at 50 mg/m2 or carboplatin with an area 
under the concentration curve (AUC) of 5 mg/mL/
min combined with paclitaxel at 175 mg/m2 and 
bevacizumab at 15 mg/kg. Group B (n = 43) was 
administered tislelizumab at 200 mg for standard 
treatment along with group A. The relevant drug 
informations are as follows: Cisplatin: norm: 2 mL: 10 
mg; drug code: H20040812; China Jiangsu Haosen 
Pharmaceutical Group Co., Ltd. Carboplatin: norm: 10 
mL: 100 mg, drug code: H20020180, China Qilu 
Pharmaceutical Co., Ltd. Paclitaxel: norm: 100 mg; 
drug code: H20183378, China Jiangsu Hengrui 
Medicine Co., Ltd. Bevacizumab: norm: 400 mg, drug 
code: S20120069, Switzerland Roche Pharma Ltd. 
Tislizumab: norm: 100 mg; drug code: S20190045, 
China Guangzhou BeOne Medicines Co., Ltd. Both 
groups underwent treatment in cycles of 3 weeks, 
with administration occurring on the first day of each 
cycle for a total of 4 cycles. Treatment was 
discontinued if disease progression resulted in 
unacceptable toxic effects or the patient withdrew 
from the study. 

 

Instruments and methods 
The study was done using a Canon Aplio900 

Doppler ultrasound diagnostic instrument (Japan 
Canon Medical System Co., Inc.) with a high-
frequency probe (5–14 MHz) and scanning on the 
same plane. The measurements for each observation 
index were documented for both groups of patients 
before and after treatment. The patients were asked 
to empty their bladders prior to the examination and 
then assumed a supine position with a bent knee. The 
probe was inserted transvaginally for CDFI and SMI 
assessments.  

The condition of the uterine adnexa was assessed 
with concentration on the shape, size, location, 
extent, distance from the edge, and total depth of 
cervix invasion. The area of exploration extended 
from the bladder neck to the rectal fossa and included 
the cervical ligament region. CDFI mode was used to 
assess the tumor’s blood flow, and both CDFI and SMI 
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were conducted to visualize the tumor’s vascular 
distribution.  

The section with the greatest concentration of 
blood vessels in the tumor was identified while 
minimizing manual pressure on the tumor, allowing 
for observation of color blood flow within and 
surrounding the tumor. SMI mode was initiated 
concurrently. The segment with the highest 
vascularity was chosen for blood-flow signal analysis. 
After four cycles of treatment, the effectiveness of the 
two groups of monoclonal antibodies was assessed. 

 

Efficacy evaluation 
The tumor lesion volume was assessed based on 

the World Health Organization’s criteria for 
evaluating responses in solid tumors (23). Complete 
response (CR) was characterized by the total 
disappearance of the tumor for over 4 weeks. Partial 
response (PR) was identified as a decrease in tumor 
volume greater than 50% compared to pre-treatment 
measurements for more than 4 weeks. Stable disease 
(SD) was defined as a reduction of less than 50% or 
an increase of 25% or less in tumor volume 
compared to baseline. Disease progression (PD) was 
indicated by an increase in tumor volume exceeding 
25% or the emergence of new lesions. 

CDFI and SMI were used to compare the minimum 
blood-flow velocities before and after treatment. The 
blood-flow signals from CDFI and SMI was graded 
according to the Adler grading system (24), where 
scores range from 0 to 3 and align with levels 0 to III. 
Grade 0 represents an absence of blood-flow signals, 
and grade I indicates a minimal blood-flow signal 
visible as two spots or thin short line signals. Grade II 
denotes a moderate blood-flow signal consisting of 3 
to 4 spots or one longer vessel, and grade III reflects a 
significant blood-flow signal within the tumor 
showing more than 5 spots or over 2 elongated blood 
vessels. 

To evaluate the efficacy of ultrasound, the curative 
effect after treatment was graded according to the 
tumor volume and blood-flow signal before and after 
treatment. Ultrasound grades of 0–1, 2–3, 4–5, and 6 
points corresponded to CR, PR, SD, and PD, 
respectively. Clinical safety assessment was 
performed according to the side effects experienced 
by both groups following treatment, including 
nausea, vomiting, gastrointestinal issues, bone 
marrow suppression, leukopenia, and pain. 

 

Statistical analysis 
SPSS 26.0 (IBM Corporation, USA) was used for 

statistical analysis. The measurement data are 
represented as the mean ± standard deviation (x ̅ ± s), 
and a paired-sample t-test was performed. The χ2 test 
was used to analyze the count data and Adler blood-
flow classification before and after the treatments. 
The therapeutic effect was assessed with CDFI and 

SMI through a rank-sum test, and ROC curves were 
created. The AUC, 95% confidence interval (CI), 
sensitivity, and specificity were calculated to assess 
the validity of SMI in evaluating therapeutic 
outcomes. Values of p less than 0.05 indicated 
statistically significant differences. 

 
 

RESULTS 
 

Comparison of baseline characteristics  
The baseline characteristics of the two groups of 

patients were compared. As shown in table 1, there 
were no significantly differences in terms of age, FIGO 
stage and grading, and pathological type (p>0.05). 
This allowed for the discovery of variances that could 
be attributed to the intervention instead of 
differences in baseline characteristics among the 
groups. 

CDFI evaluation 
Table 2 shows the CDFI results of evaluating the 

therapeutic effectiveness of in terms of tumor 
volume. Group A had 1 case with CR, 15 cases with 
PR, 19 cases with SD, and 8 cases with PD. Group B 
had 2 cases with CR, 26 cases with PR, 10 cases with 
SD, and 2 cases with PD. The rank-sum test revealed a 
significant difference in efficacy assessment (p<0.05). 

 

 

SMI evaluation 
Table 3 shows the SMI results of the comparative 

study of the effectiveness in terms of tumor volume in 
the two groups. Group A had 3 cases of CR, 16 cases 
of PR, 18 cases of SD, and 6 cases of PD. Group B had 
4 instances of CR, 29 instances of PR, 7 instances of 
SD, and 3 instances of PD. The rank-sum test 
indicated a significant difference in efficacy 
assessment (p<0.01).  

621 Zhang et al. / SMI parameters in predicting monoclonal antibody efficacy 

Table 1. Comparison of baseline characteristics of the both 
groups. 

Parameter 
Group B 

(combination 
therapy) 

Group A 
(monotherapy) 

t/x2 P 

n 43 43     
Age(year) 46.77± 11.98 41.19± 10.51 0.648 0.519 

FIGO 

Ⅰ 
A 26 28 0.199 0.655 
B 11 10 0.063 0.802 

Ⅱ 
A 6 5 0.104 0.747 
B 0 0     

Ⅲ 
A 0 0     
B 0 0     

Ⅳ 
A 0 0     
B 0 0     

Pathological 
type 

Squamous 
carcinoma 

32 31 0.059 0.808 

Adenocarcinoma 9 11 0.261 0.610 
Other 2 1 0.345 0.557 

Table 2. Evaluation of the efficacy of color doppler flow               
imaging technique in the both groups after treatment. 

Group n CR PR SD PD Z P 
Group B (combination therapy) 43 2 26 10 5 

2.366 0.018 
Group A(monotherapy) 43 1 15 19 8 
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CDFI method for blood-flow grading 
Table 4 and figure 1 show the blood-flow grading 

before and after treatment (CDFI method) in both 
groups. Before treatment in Group B, the Adler blood
-flow grading assessed by CDFI revealed grade 0 in 4 
cases, grade I in 6 cases, grade II in 18 cases, and 
grade III in 15 cases. After treatment, the results 
indicated level 0 in 19 cases, level I in 8 cases, level II 
in 10 cases, and level III in 6 cases. Before treatment, 
Group A had grade 0 in 3 cases, grade I in 5 cases, 
grade II in 21 cases, and grade III in 14 cases. After 
treatment, the grading in this group was level 0 in 11 
cases, level I in 13 cases, level II in 10 cases, and level 
III in 9 cases. The results demonstrated significant 
improvements after treatment in both groups 
(p<0.05). However, there were no significant 
differences in the Adler blood-flow grades after 
treatment (χ² = 3.924, p = 0.27, p>0.05). 

SMI method for blood-flow grading 
Table 5 and figure 2 show the blood-flow grading 

before and after treatment with the SMI method in 
both groups. Before treatment, the Adler blood-flow 
grading by SMI in group B indicated 0 cases of grade 
0, 3 cases of grade I, 9 cases of grade II, and 31 cases 
of grade III. After treatment, group B had level 0 in 18 
cases, level I in 9 cases, level II in 8 cases, and level III 
in 8 cases.  

Before treatment, the grading assessed by SMI in 
group A indicated 0 cases of grade 0, 4 cases of grade 
I, 7 cases of grade II, and 32 cases of grade III. After 
treatment, this group showed level 0 in 10 cases, 
level I in 11 cases, level II in 11 cases, and level III in 
11 cases. The results indicated that the Adler blood-

flow grades of both groups of patients assessed by 
SMI improved significantly compared with the 
pretreatment period (p<0.01). Additionally, there was 
a significant difference in the Adler blood-flow grades 
after treatment (χ² = 8.932, p = 0.03, p<0.05). 

SMI and CDFI evaluation of therapeutic effects 
Table 6 and figure 3 show the results of the impact 

of SMI and CDFI parameters on the treatment of CC. 
The findings indicated that the AUC of SMI was 0.833 
(95% CI: 0.750–0.917) with 86.05% sensitivity and 
69.77% specificity. In contrast, the AUC of CDFI was 
0.816 (95% CI: 0.728–0.905) with 79.07% sensitivity 
and 72.09% specificity. 

Comparisons of clinical safety 
The occurrences of adverse reactions in both 

groups are shown in table 7. In group B, there were 
25 instances of adverse reactions, while group A had 
17 instances. There was no significant difference 
between the two groups (p>0.05).  
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Table 3. Evaluation of the efficacy of superb microvascular 
imaging technique in the both groups after treatment. 

Group n CR PR SD PD Z P 
Group B (combination therapy) 43 4 29 7 3 

2.687 0.007 
Group A (monotherapy) 43 3 16 18 6 

Table 4. Color doppler flow imaging Adler blood flow grading 
of the both groups. 

Group n   
Grade 

0 
Grade 

I 
Grade 

II 
Grade 

III 
χ² P 

Group B 
(combination 

therapy) 
43 

Before 
treatment 

4 6 18 15 
16.211 0.05<  

After 
treatment 

19 8 10 6 

Group A 
(monotherapy) 

43 

Before 
treatment 

3 5 21 14 
13.118 0.05<  

After 
treatment 

11 13 10 9 

Figure 1. Blood flow grading charts in both groups. (A: Before 
treatment, B: After treatment). 

Table 5. Superb microvascular imaging Adler blood                
flow grading of the both groups. 

Group n   
Grade 

0 
Grade 

I 
Grade 

II 
Grade 

III 
χ² P 

Group B 
(combination 

therapy) 
43 

Before 
treatment 

0 3 9 31 
44.949 0.01<  

After 
treatment 

21 11 6 5 

Group A 
(monotherapy) 

43 

Before 
treatment 

0 4 7 32 
23.979 0.01<  

After 
treatment 

10 9 13 11 

Figure 2. Blood flow grading charts in both groups (A: Before 
treatment, B: After treatment). 

Table 6. The value of superb microvascular imaging and color 
doppler flow imaging in evaluating the therapeutic effect of 

cervical cancer.  

  AUC 55 % CI Sensitivity % Specificity % 
SMI 0.833 0.750~0.917  86.05 69.77 
CDFI 0.816 0.728~0.905  79.07 72.09 

Figure 3. Analysis of the 
predictive value of          

superb microvascular 
imaging and color            

doppler flow imaging for 
treatment efficacy. 
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DISCUSSION 
 

CC is one of the most prevalent malignancies 
among women (25). Human papillomavirus (HPV) 
infection is the primary contributing factor to CC, and 
other associated risk factors include smoking, having 
multiple sexual partners, early onset of sexual 
activity, multiple pregnancy and fertility, and 
immunodeficiency diseases (26, 27). Recent statistics 
indicate that the incidence of CC is rising and showing 
a tendency to affect younger individuals (28). In 
addition, in China, health awareness is insufficient, 
and many patients discover they are already in the 
advanced stages of CC by the time they experience 
discomfort. This results in missed opportunities for 
optimal treatment. Early CC can usually have a good 
prognosis if enough attention and corresponding 
treatment are provided (29). 

Studies have found that targeted therapy plays a 
key role in inhibiting tumor growth and can block the 
growth and spread of tumor cells by acting on at cells 
themselves or their surrounding microenvironment 
through specific mechanisms (30). Ongoing 
advancements in targeted therapies and 
immunotherapies, particularly anti-angiogenic agents 
like bevacizumab, have substantially enhanced the 
survival rates of patients with CC (31-33). Nevertheless, 
there has been no in-depth study on the therapeutic 
effects of their combination. The rate of complete 
pathological response could potentially be enhanced 
by assessing the effectiveness of the combination 
treatment of tislelizumab and bevacizumab, which 
could help to improve prognoses and holds 
significant implications for clinical practice. 

With the wide application of targeted therapy in 
clinical practice, methods for assessing the 
effectiveness of monoclonal antibodies have 
increasingly drawn attention (34-36). For patients with 
CC, accurate evaluation of the efficacy of monoclonal 
antibody treatment is key to the formulation of 
subsequent treatment plans. At present, the 
commonly used therapeutic evaluation methods 
include cervical cytology, HPV tests, imaging 
evaluation, and pathological evaluation (37). As 
imaging techniques advance, they have gained 
benefits of being non-invasive, convenient, and easily 
repeatable, which have led to growing adoption of 
imaging methods for evaluating the effectiveness of 
monoclonal antibody treatments for CC (38). 

The growth, proliferation, and spread of tumors 
are closely linked to the development of 
neovascularization, so reduction or disappearance of 

blood-flow signals in tumor lesions has significance 
for the evaluation of therapeutic effects and 
prognosis (39, 40). The evaluation of blood-flow signals 
in primary lesions of CC is a major advantage of the 
CDFI technique (41). The findings indicated a 
significant difference in efficacy evaluation after 
treatment (p<0.05). CDFI could show the arteries and 
veins with relatively high flow rate, and filtering 
could eliminate clutter and motion artifacts to obtain 
clear image data. At the same time, the Adler blood-
flow grading assessed by CDFI revealed a notable 
improvement in both groups after treatment 
compared to before treatment (p<0.05). The 
proportion of Adler blood-flow grades 0 and I 
increased significantly, and the proportion of grades 
II and III decreased significantly.  

There was no significant difference in Adler blood
-flow grade after treatment (p>0.05). The findings are 
similar to those reported in the study by Han et al. on 
non-contrast microfluidic imaging to assess blood 
flow in liver tumors (42). This suggests that CDFI can 
effectively reflect changes in the blood supply of 
tumor tissue before and after monoclonal antibody 
therapy. However, CDFI cannot show the low-velocity 
small neovascularization with diameter less than 0.2 
mm, and its discrimination is poor when assessing 
neovascularization with low velocity or very low 
velocity, which may introduce some bias to the 
results. 

The CDFI technique has obvious limitations in 
evaluating tumor microvessels, while the SMI 
technique has obvious advantages in terms of 
sensitivity to low-velocity blood flow and its ability to 
describe vascular morphology and distribution (6, 43). 
Compared with CDFI, SMI can show more 
microvessels, more intricate vascular structures, and 
both peripheral and central vascular distribution in 
CC (8, 41, 44). Research has indicated that SMI 
outperforms CDFI in assessing and defining vascular 
abnormalities in thyroid nodules, as well as 
investigating the diagnostic efficacy of vascular 
lesions. The formation of blood vessels in thyroid 
nodules detected by the SMI technique is one of the 
effective markers for identifying thyroid cancer (45, 46). 
Therefore, SMI can make up for the deficiencies of 
CDFI in the detection of microvessels and is more 
sensitive in detecting tumor neovascularization.  

SMI imaging of branch vessels demonstrated 
greater precision and spatial resolution, indicating 
that the SMI technique has considerable advantages 
in detecting tumor neovascularization. The SMI 
findings revealed a significant difference in efficacy 

623 Zhang et al. / SMI parameters in predicting monoclonal antibody efficacy 

Table 7. Comparison of clinical safety between the both groups after treatment. 

  
Nausea and 

vomiting 
Gastrointestinal 

reactions 
Bone marrow 
suppression 

Leukopenia Pain 
Overall 

Incidence 
Group B (combination therapy) 4 6 2 5 8 58.14%  

Group A (monotherapy) 3 3 1 4 7 39.53%  
χ² 0.528 
P 0.971 

 [
 D

O
I:

 1
0.

61
88

2/
ijr

r.
23

.3
.1

6 
] 

 [
 D

ow
nl

oa
de

d 
fr

om
 m

ai
l.i

jr
r.

co
m

 o
n 

20
26

-0
2-

19
 ]

 

                               5 / 8

http://dx.doi.org/10.61882/ijrr.23.3.16
https://mail.ijrr.com/article-1-6581-en.html


evaluation after treatment (p<0.05). In addition, the 
Adler blood-flow grading assessed by SMI after 
treatment showed a remarkable improvement 
compared to before treatment in both groups 
(p<0.05). There was a significant increase in the 
proportions of grades 0 and I and a notable decline in 
grades II and III. The Adler blood-flow grading 
exhibited a significant difference after treatment 
(p<0.05).  

ROC curves were generated using the clinical 
outcomes of the two groups after treatment as a 
variable. The results indicated that the AUC of SMI for 
assessing the effectiveness of the two groups under 
various treatment protocols was 0.833 (95% CI: 
0.750–0.917) with 86.05% sensitivity and 69.77% 
specificity. In comparison, the AUC of CDFI was 0.816 
(95% CI: 0.728–0.905) with 79.07% sensitivity and 
72.09% specificity. There was no notable difference 
in sensitivity and specificity between SMI and CDFI 
regarding the evaluation of CC, but SMI exhibited a 
higher AUC than CDFI. Chae et al. reported similar 
findings in their study on the added value of the 
vascular Index on SMI to assess breast masses (47).  

Both CDFI and SMI can be used to assess the 
effectiveness of monoclonal antibody therapy in CC, 
and each of them demonstrates a certain predictive 
value for treatment outcomes. They are dependable 
tools for monitoring patients with CC undergoing 
monoclonal antibody therapy that can help to 
provide noninvasive and simple observations of the 
condition of patients. Furthermore, they can guide 
the clinical adjustment of treatment plans in a timely 
manner and provide accurate information for the 
evaluation of the efficacy of monoclonal antibody 
treatment. 

There are some limitations to this study. The 
sample size was relatively small, which may have led 
to biased findings and affected the extrapolation and 
reliability of the conclusions. In addition, the 
observation period was short. Long-term effects are 
crucial for comprehensive understanding of 
treatment effects and the development of scientific 
treatment strategies. 

 
 

 CONCLUSION 
 

In conclusion, the combination of tislelizumab and 
bevacizumab has superior effectiveness in treating 
CC as assessed by SMI and CDFI compared to 
bevacizumab alone. This combination can reduce 
tumor size, enhance blood-flow signals, and offer 
more valuable insights for developing treatment 
strategies involving monoclonal antibodies for CC. 
The sample size of this study is limited, and in the 
future, it will be necessary to expand the sample size 
and have better control of human error to evaluate 
the reliability of this method more accurately. 
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