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ABSTRACT

> Orlglnal article Background: this study focused on evaluating the effectiveness of dynamic contrast-

enhanced magnetic resonance imaging (DCE-MRI) in patients with cervical cancer (CC)
undergoing neoadjuvant chemotherapy and radiation therapy. Materials and
Methods: a total of 58 CC patients were included, undergoing examination through
DCE-MRI scans. Subsequently, all cases were divided into two groups: the
chemotherapy-effective group (32 cases) including complete response (CR) and partial
response (PR), and the chemotherapy-ineffective group (26 cases) including stable
disease (SD) and disease progression (PD). Results: after treatment, the average
maximum diameter of tumors in the chemotherapy and radiation therapy failure
group was 4.38 + 1.23 cm, drastically larger than the 2.51+0.64 cm in the
chemotherapy and radiation therapy response group (P < 0.05). Before treatment, the
Int. . Radiat. Res., October 2024; K" of the chemotherapy and radiation therapy response group was superior to that
22(4): 1067-1074 of the failure group, while Ve was inferior to the latter (P < 0.05). After treatment, the
K" of the chemotherapy and radiation therapy response group decreased, showing a
more drastic reduction compared to the failure group (P < 0.05). The K"™" of the
chemotherapy and radiation therapy response group was drastically inferior to that of
Keywords: dynamic contrast-enhanced  the failure group, with statistical significance (P<0.05). The AK™%% in the
magnetlcresonaqce rmaging, quant/'tat/ve chemotherapy and radiation therapy response group was negative, inferior to
parameters, cervical cancer, neoadjuvant transg, : L
chemotherapy, efficacy evaluation. pre-treatm.ent values. In contra.s'F, the AK . % in the chemotherapy and radiation
therapy failure group was positive, superior to pre-treatment values (P < 0.05).
Conclusion: DCE-MRI demonstrates excellent scanning performance for CC, accurately
monitoring the blood flow signals of CC tumors. K™, Ve, and AK™" have high
predictive value in neoadjuvant chemotherapy and radiation therapy.
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INTRODUCTION as cross-resistance due to neoadjuvant
chemotherapy. Therefore, accurately identifying

Cervical cancer (CC), as the second leading
malignancy among women in China, has seen a rising
trend in both incidence and mortality in recent years,
posing a significant threat to women’s health.
Globally, the increasing incidence and mortality cases
of CC underscore the urgent need for more effective
treatment strategies (1.2). Particularly for patients
with locally advanced CC, traditional treatment
approaches face challenges such as low survival rates,
high surgical complexity, and susceptibility to
recurrence and metastasis. Neoadjuvant
chemotherapy (NACT) has garnered widespread
attention as a potential therapeutic approach.
However, the application of neoadjuvant
chemotherapy is not universally applicable, given the
variability in patient sensitivity to the treatment (3-5.
Insensitive patients may experience delays in
effective treatment time and develop side effects such

patient’s sensitive to neoadjuvant chemotherapy is
crucial to enhance treatment efficacy (6.7).

Currently, in clinical practice, the evaluation of
solid tumor efficacy primarily relies on the response
evaluation criteria in solid tumors (RECIST).
However, RECIST evaluation exhibits a certain lag in
addressing morphological changes such as tumor
edema, necrosis, and inflammatory infiltration that
may occur after neoadjuvant chemotherapy. This
limitation prevents real-time and accurate reflection
of changes in tumor burden based on morphological
alterations, prompting the urgent need for a novel
method of efficacy assessment (8-10), Against this
backdrop, magnetic resonance imaging (MRI)
emerges as a tool capable of quantitatively and
qualitatively capturing biological processes at the
cellular and molecular levels, offering a fresh
approach to efficacy assessment. Dynamic contrast-
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enhanced MRI (DCE-MRI) combines MRI technology
with contrast agents, capturing the dynamic
distribution of contrast agents in a continuous
sequence of images (11-13), By observing changes in
contrast agents within the image sequence, this
technique provides detailed information on tissue
perfusion, microcirculation, and vascularization.
Patients receive a contrast agent injection before
undergoing MRI, typically a drug containing metal
ions. This contrast agent enhances the contrast of
MRI images. Following the injection of the contrast
agent, MRI equipment continuously acquires a series
of images, typically involving multiple time points.
These images record the distribution and clearance of
the contrast agent within the tissue (1416, By
analyzing the image sequence, dynamic parameters
such as the shape of the enhancement curve,
maximum intensity, and time to peak can be
obtained. These parameters reflect the perfusion and
hemodynamic characteristics of the tissue. The
application of DCE-MRI in cancer research has been
widely recognized, particularly for its significant
value in early diagnosis and treatment monitoring of
CC (1718), DCE-MRI can provide information about
tumor vascular perfusion and permeability, aiding in
the early detection of CC lesions and enhancing
diagnostic accuracy in the early stages. It also assists
physicians in accurately locating the extent of CC
lesions and provides a detailed description of the
biological characteristics of the lesions, facilitating
the development of personalized treatment plans.
During the treatment of CC, DCE-MRI can be
employed to monitor the tumor’s response to
therapy, assess changes in tumor hemodynamics, and
subsequently adjust treatment plans in a timely
manner. By analyzing the blood flow parameters of
tumor tissues, it can offer prognostic information
about CC patients, assisting physicians in better
predicting the disease’s progression (19-21),

Building upon this, the present study aimed to
utilize DCE-MRI to monitor dynamic changes in
quantitative parameters within the CC lesion area. In
conjunction with RECIST evaluation, it aimed to
analyze the characteristic changes in tissues with
different proliferation activities and chemotherapy
sensitivities. Through an in-depth investigation into
early assessment methods for neoadjuvant
chemotherapy efficacy in CC, the objective was to
provide a theoretical basis for swiftly and effectively
determining personalized treatment plans in clinical
practice. The innovation of this study lies in the
integration of DCE-MRI and RECIST evaluation,
allowing not only a focus on morphological changes
in tumors but also an emphasis on alterations in local
tissue hemodynamics. This comprehensive
assessment approach holds the potential to provide
comprehensive information for accurately
determining chemotherapy sensitivity, and such an
integrated evaluation method is anticipated to

achieve innovative progress in the field of CC
treatment.

MATERIALS AND METHODS

The research participants

A total of 58 CC (CC) patients, ranging in age from
21 to 62 years with an average age of 45.63 * 8.39
years, were prospectively enrolled from the
Department of Gynecology at Chongqing Fifth
People’s Hospital between August 2022 and August
2023. In accordance with ethical standards, the study
received approval from the hospital’'s ethics
committee (Committee Name: Chongqing Fifth
People's Hospital, Registration Number: CFPH032,
Registration Date: October 4, 2022). Informed
consent was obtained from all participants or their
authorized representatives.

Patients included in this study met the following
criteria: (i) confirmed diagnosis of CC through
pathological examination, with gynecological FIGO
stage (22) ranging from IB2-IIA to IIB; (ii) no prior
antitumor therapy before neoadjuvant treatment;
and (iii) absence of contraindications for DCE-MRI.

Exclusion criteria encompassed: (i) patients
exhibiting poor compliance and non-cooperation
with the examination; (ii) inability to remove the
uterine IUD or presence of other metallic foreign
bodies that could impact DCE-MRI image quality; and
(iii) severe side effects from neoadjuvant therapy
leading to premature treatment discontinuation.

Neoadjuvant chemoradiotherapy regimens

Before neoadjuvant chemotherapy was initiated, a
meticulous bimanual examination of the patients was
conducted. Simultaneously, a detailed inspection of
the cervix was performed using a speculum to ensure
comprehensive patient understanding and accurate
assessment. The core drug selected for the
neoadjuvant chemotherapy regimen was cisplatin
(TP regimen), and the specific procedural steps of the
regimen are outlined as follows:
(1) Drug dosage: the equation by Stevenson was
employed for body surface area calculation (23) to
calculate the dosage of paclitaxel and cisplatin based
on individual patient characteristics, ensuring a
personalized and precise approach throughout the
treatment process. Equation (1) was for body surface
area calculation, equation (2) was for paclitaxel total
dose calculation, and equation (3) was for cisplatin
total dose calculation.
(2) Paclitaxel administration: the total dose of
paclitaxel was administered on the first day of
treatment, delivered slowly and continuously over 3
hours using an infusion pump. This infusion method
aimed to maximize the therapeutic effects of the drug
while minimizing patient discomfort.
(3) Cisplatin administration: the total dose of
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cisplatin was divided into three parts, with treatment
commencing on the first day. These three portions of
the drug were administered over three days through
intravenous infusion. This fractionated drug
administration strategy not only helps mitigate the
burden on the body but also aids in better controlling
adverse reactions during the course of treatment.

The use of the TP regimen with cisplatin as the
main drug took into consideration individual
variations. By employing a fractionated drug
administration approach, the regimen aimed to
maximize efficacy, minimize adverse reactions, and
ensure treatment precision and personalization
through detailed patient observation before
treatment initiation.

Body surface area (m?) = 0.0061 x height (cm) +

0.0128 x weight (kg) - 0.1529 (1)
Total taxol (mg) = 175mg / m2 x Body surface area
(m?2) (2)
Total cisplatin(mg) = 75mg / m? xBody surface area
(m?2) (3)
DCE-MRI scan

Four examinations were scheduled during
neoadjuvant chemoradiotherapy: before neoadjuvant
chemoradiotherapy (MRI ), 2 weeks after
treatment (MRI 2n4), 4 weeks after treatment (MRI
4th), and 1 month after the end of treatment (MRI post).
Each examination consisted of a conventional plain
scan and DCE-MRIL

All MRI scans in this study were performed on the
same 3.0T MRI scanner (Philips, the Netherlands)
with patients in the supine position, head first, and
breathing freely. The scanning was executed from the
upper edge of the wing to the lower edge of the pubic
symphysis, covering the entire pelvic cavity. The coil
was a 16-channel Torsopa phased array body coil
matched with the machine.

Conventional plain scan sequence included T1
cross-sectional (TR 658ms/TE 10.0ms, FOV 240 x
200 mm, layer thickness 5.5 mm, and matrix 256 x
246), T2 sagittal plane (TR 3,000ms, TE 104ms, FOV
240 x 200 mm, layer thickness 3 mm, and matrix 320
x 275) and T2 high-resolution cross-sectional
sequence (TR 4,000ms/TE 100ms, FOV 200 x 180
mm, layer thickness 3 mm, and matrix 320 x 320).

DCE-MRI scans were conducted using time-
resolved random orbit imaging technology to
perform fast multiphase dynamic enhancement
scanning sequences of volume interpolated body
parts. The main parameters were 2°, 15°, TR of 4.43
ms, TE of 1.50 ms, FOV of 260 mm, 3.6 mm of layer
thickness, and 138 x 192 of matrix. Gadolinium
diamine injection was used as a contrast agent for
enhanced scanning, and 0.2 mL/kg was injected
intravenically with 2.5 mL/s by a high-pressure
syringe. After injection of contrast agent, 15 mL
normal saline was used to flush the tube. The

contrast agent was injected before (8 s, 14 s, 20 s, 26
s, 32 s) and after (33 s) injection. A total of 70 scans
were performed, and the single scanning time was 4
s. The dynamic enhancement scanning time was 32 s.

Image postprocessing and data measurement

Data were processed by the Siemens Sygno
workstation software package (Siemens AG,
Germany) and GE OmniKinetics workstation software
package (General Electric, USA). The Extended Tofts
two-compartment model was  utilized for
computation. Generation-related parameters
included the volume transfer constant (Ktrans),
fractional EES volume (V.) of the extracellular
extravascular space, rate constant (Kep), and
fractional plasma volume (V;) of the contrast agent,
which were tested repeatedly three times and
averaged. Figure 1 shows the details. Equations (4-7)
represent the calculation equations for the average
changes in Ktrans, Ve, Kep, and Vy,. Equations (8-11)
represent the calculation equations for the average
percentage changes in Ktrans, Ve, Kep, and V.

Change value of Ktrans (AKtrans) = Ktrans after NACT
treatment-Ktrans before NACT treatment 4)

Change value of Kep (AKep) = Kep after NACT treatment

-Kepbefore NACT treatment (5)
Change value of Ve (AVe) = Ve after NACT treatment-
Ve before NACT treatment (6)
Change value of Vp (AVr) = Vp after NACT
treatment-Vp before NACT treatment (7)
K™ change rate(AK’”"“ %) = (8)

K" after NACT treatment — K""*before NACT treatment
K" before NACT treatment

K,

K after NACT treatment — K before NACT treatment
K, before NACT treatment

change rate (AKZP %) = 9)

V,change rate(AV,%) = (10)

V_afier NACT treatment —V before NACT treatment
V before NACT treatment

V,change rate(AVp%) = (11)
V,after NACT treatment —V before NACT treatment

V,before NACT treatment

Measurement of quantitative parameters of
DCE-MRI

The DCE-MRI images were processed using GE
OmniKinetics. Before and after neoadjuvant
chemoradiotherapy, two independent radiologists
identified the boundaries of the largest tumor layer
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based on  high-resolution T2WI images.
Subsequently, a surgeon manually outlined the
region of interest (ROI) at the largest tumor level, as
well as the adjacent upper and lower levels on the
contrast-enhanced images. To ensure accuracy, the
ROI was irregularly delineated in accordance with
tumor morphology, aiming to avoid areas of
liquefaction, necrosis, and hemorrhage (figure 2). In
cases where the residual tumor boundary could not
be conclusively determined post-treatment, the ROI
was positioned on the MRI image acquired prior to
neoadjuvant chemoradiotherapy, corresponding to
the tumor ROI.

Figure 1. Pseudocolor images of Ktrans, Kep, Vp, and Ve on
DCE-MRI. A: Sagittal view B: Ktrans pseudocolor image (the
tumor area was dominated by large patches of red); C: Ve
pseudocolor map (the tumor area was dominated by a large
blue area); D: transverse view E: Kep pseudocolor map (the
tumor area was dominated by a large red area); F: Vp
pseudocolor map (the tumor area was dominated by a large
blue area).

DCE-MRI arterial input function

The DCE-MRI images were transferred to GE
OmniKinetics for processing. The external iliac artery
was selected as the input artery, and its time
signal-intensity curve, namely, arterial input function
(AIF), was measured (figure 3).

Figure 2. Delineation of the ROl on DCE-MRI images of CC. A:
stage |; B: stage IIA.

DCE-MRI arterial input function
The DCE-MRI images were transferred to GE

OmniKinetics for processing. The external iliac artery
was selected as the input artery, and its time
signal-intensity curve, namely, arterial input function
(AIF), was measured (figure 3).
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Figure 3. Time signal-intensity curve.

Efficacy evaluation indexes

Tumor response was assessed by two radiologists
in a double-blind manner, combining sequences
before and after neoadjuvant chemoradiotherapy.
Tumor response was classified according to RECIST
criteria. Complete response (CR) refers to complete
disappearance of all lesions. Partial response (PR)
means a reduced value in the maximal diameter of the
baseline lesion of = 30%. Progression (PD) refers to
an increase in the maximal diameter of the baseline
lesion of = 20%. Stable disease (SD) represents the
change in maximum diameter between PR and PD.
Then, all cases were rolled into two groups,
namely, the chemoradiotherapy response group,
encompassing CR and PR, and the chemoradiotherapy
failure group, including SD and PD.

Statistical analysis

Employing SPSS 20.0 (SPSS, USA), measurement
data were represented as ('x # s), and were tested by
paired data t test; otherwise, the Mann-Whitney test
was adopted. Count data were denoted as
percentages/frequencies, and the X2 test was
employed. The longest diameter, quantitative
parameters, change value, and change rate of
the tumor Dbefore and after neoadjuvant
chemoradiotherapy were subjected to tests for
normal distribution and homogeneity of variance.
P<0.05 indicated a statistical significance.

RESULTS

Clinical data statistics

A total of 58 patients with CC were enrolled, as
mentioned in above section. According to RECIST
evaluation criteria, they were grouped into a
chemoradiotherapy response group (32/58) and a
chemoradiotherapy failure group (26/58). The clini-
cal data of the two groups before treatment were
statistically analyzed (table 1).

Changes in the longest diameter of the tumor
before and after treatment

In figure 4, before treatment, there was
neglectable difference in the mean tumor longest
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diameter between the effective treatment group and
the ineffective treatment group (P > 0.05), indicating
comparable tumor sizes in both groups before
treatment. However, after treatment, the mean tumor
longest diameter in the ineffective treatment group
greatly increased to (4.38 * 1.23) cm, while in the
effective treatment group, it was (2.51 * 0.64) cm,
demonstrating a marked difference between the two
groups (P < 0.05). This indicates that post-treatment,
the tumors in the effective treatment group
drastically reduced in size, while those in the
ineffective treatment group exhibited a trend of
growth.

Table 1. Clinical data statistics before treatment.

Chemoradio- | Chemoradio-
Index therapy _therapy p
response group| failure group
(n=32) (n=26)
Age (years old) 43.36+9.24 45.67 +8.18 |0.241
Clinical staging
In (%)] 0.163
1B2 7(21.87) 6 (23.07)
1A 2 (6.25) 1(3.84)
11B 23 (71.87) 19 (73.07)
Pathological
Classification [n (%)] 0.287
Squamous cell 25 (78.12) 21 (80.76)
carcinoma
Adenocarcinoma 4(12.5) 3(11.53)
Adenosguamous 3(9.37) 2 (7.69)
carcinoma
Maximum tumor | ¢ 53, 165 | s546+1.74 [0.121
diameter (cm)
| Invalid treatment group
'g 8] I Effective treatment group
Figure 4. Changes in \g 7]
the longest tumor £
. 2 61
diameter before and &
. S 5-
after neoadjuvant g
therapy. =] 4 N
Note: *P<0.05vs. 8 31
chemoradiotherapy é 2
failure group. & 1
[=]
- 0 ent
geiﬂieﬂ M‘duﬁ‘m

Changes in DCE-MRI quantitative parameters

In figure 5, before treatment, the Ktrans values in
the effective treatment group were superior to those
in the ineffective treatment group, while the V. values
were markedly inferior to those in the ineffective
treatment group (P < 0.05). After treatment, the Ktrans
levels in the effective treatment group drastically
decreased versus the ineffective treatment group
(P < 0.05). In contrast, the Kep, Ve and Vp values
differed slightly between the two groups before and
after treatment (P > 0.05). This indicates that post-
treatment, there were drastic changes in tumor
hemodynamics in the effective treatment group,
while the changes in other parameters were

neglectable.
[ Jinvalid treatment group [ invalid treatment group
A 2.0l Effective treatment group| B 3.0 Effective treatment group
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Figure 5. Changes in DCE-MRI quantitative parameters.
A: Ktrans; B: Kep; C: Ve; D: Vp.
Note: *P < 0.05 vs. chemoradiotherapy failure group.

Comparison on change value and change rate of
DCE-MRI quantitative parameters

In figure 6, post-treatment, the AKtrans values in
the effective treatment group were drastically
inferior to those in the ineffective treatment group
(P < 0.05). In contrast, the changes in AKep, AVe, and
AV, showed neglectable differences between groups
(P > 0.05). This suggests that the post-treatment
changes in tumor hemodynamics were more
pronounced in the effective treatment group, while
changes in other parameters are relatively subdued.

In figure 7, post-treatment, the AKtansO4 in the
effective treatment group was negative, showing a
decrease versus pre-treatment; in contrast, the
ineffective treatment group exhibited a positive
AKtransOp, indicating an increase versus pre-treatment.
The two groups demonstrated marked difference (P
< 0.05). Conversely, changes in AKep%, AV.%, and
AVpy% showed inconsiderable differences between
groups (P > 0.05). This suggests that the
post-treatment changes in tumor hemodynamics in
the effective treatment group exhibited a negative
trend, while the ineffective treatment group showed
a positive trend, with remarkable difference between
the two.

DCE MRI images

Case 1 was a 45-year-old female. The patient was
pathologically confirmed to have stage IIB cervical
squamous cell carcinoma by transvaginal biopsy.
According to RECIST criteria, this patient was PR and
belonged to the chemoradiotherapy response group.
The tumor diameter was approximately 5.4 cm
before neoadjuvant therapy and 2.3 cm after 1 month
of treatment. Before chemoradiotherapy, Ktrans=0.378
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min-1, Kep= 2.198 min-1, Ve=0.362 min-t, and V,=0.326
min-1. One month after treatment, Ktrans=(0,271 min-1,
Kep= 1.621 min-!, Ve=0.815 min-l, and V,=0.134 min-!
(figure 8).

Case 2 was a 53-year-old female. The patient was
pathologically confirmed to have stage 1A2 cervical
squamous cell carcinoma by vaginal biopsy.
According to RECIST criteria, the patient was SD and
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belonged to the chemoradiotherapy response group.
The tumor diameter was approximately 6.3 cm
before neoadjuvant therapy and 1.9 cm after 1 month
of treatment. Before chemoradiotherapy, Ktrans =
0.563 min-t, Kep= 1.624 min-t, Ve= 0.462 min-1, and V,
= 0.754 min-l. One month after treatment, Ktrans =
0.657 min-1, Kep= 1.643 min-1, Ve= 0.328 min-i, and Vj
= 0.746 min-! (figure 9).

Figure 6. Comparison of DCE-MRI quantitative parameters. A: AKtrans; B: AKep; C: AVe; D: AVp.
Note: *P<0.05 vs. chemoradiotherapy failure group.

o Fo® et groud gos? g
1 amtﬁa“‘“ e eat® et “ammﬁ Eﬁzd.‘vz et

¢ 0.204 D 0.2
0.10
0.15
0.08
2 0.10 Z 006
0.04
0.05
0.02
0.00+ 0.00
et g o 59 et 89°° et go?
h"‘m et Eﬁ:c\ﬁ‘ wed wa\'ﬂ“dm SR rc?!
C 50, D 500+
40 400
;g 300
;\? 10 § 2004
=0 =100
7 .10 A ]
'ig -100]
-40 -200
-50 — — -300 - e
e T e m\-,\'ﬁ““@m‘gw R S
o

Figure 7. Comparison of the change rate of DCE-MRI quantitative parameters. A: AKtrans (%); B: AKep (%); C: AVe (%); D: AVp (%).
Note: *P < 0.05 vs. chemoradiotherapy failure group.

Figure 9. Case 2 DCE-MRI images. (The patient was a 53-year-old female.) A: cross-sectional T2WI; B: Ktrans; C: Kep; D: Ve; E: Vp.

DISSCUSION

In the treatment of locally advanced CC,
neoadjuvant chemotherapy has played a significant
role in reducing tumor volume and improving the
rate of negative surgical margins (24. This study
employed DCE-MRI to quantitatively observe the
parameters in CC patients before and after
neoadjuvant treatment, with a particular focus on
discussing the pivotal roles of Ktrans, V. and AKtrans in
efficacy assessment, as well as their potential clinical

value. Ktans, serving as an indicator of vascular
permeability, plays a crucial role in the changes
before and after treatment. The results of this study
demonstrated that the Ktans level in the effective
treatment group was superior to that in the
ineffective treatment group before therapy, while the
Ktrans level drastically decreased in the effective
treatment group after therapy. This suggests that
Ktrans exhibits sensitivity in evaluating the efficacy of
neoadjuvant chemotherapy in CC, with its changes
reflecting significant alterations in tumor vascular
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perfusion and permeability. In patients responding
well to treatment, the decrease in Ktrans may indicate
a reduction in vascular permeability, creating
favorable conditions for the shrinkage of the tumor
region. Conversely, the limited decrease in Ktrans
levels in the ineffective treatment group suggests the
presence of more fibrous tissue, poor tissue
permeability and consequently, poorer
chemotherapy outcomes. This underscores the
importance of Ktrans in the assessment of treatment
efficacy in CC, positioning it as a critical parameter
for guiding treatment strategies.

Ve, as a parameter measuring the extracellular
extravascular space, indicates that smaller values
suggest a smaller extracellular space, facilitating the
entry of chemotherapeutic agents into tumor cells. In
this study, the pre-treatment effective treatment
group exhibited lower Ve values compared to the
ineffective treatment group, potentially creating
favorable conditions for the tumor shrinkage or
disappearance observed in the effective treatment
group after therapy. The reduced difference in Ve
values between the two groups post-treatment may
be associated with the shrinkage of the tumor region
in the effective treatment group and local changes in
tissue structure. Therefore, Ve holds significant value
in predicting outcomes before neoadjuvant
treatment, providing clinicians with more precise
treatment plan options. The changes in AKtrans in this
study manifested as negative values in the effective
treatment group and positive values in the ineffective
treatment group. AKtans can reflect changes in DCE-
MRI image parameters, where smaller values indicate
a smaller degree of Ktrans change, typically associated
with poorer treatment outcomes. Conversely, when
treatment outcomes are favorable, Ktrans drastically
decreases. This emphasizes the potential role of
AKtrans in the prognostic assessment of neoadjuvant
treatment for CC, offering clinicians an intuitive and
actionable indicator.

Bhardwaj et al. (2022) conducted an experiment
aiming to assess the additional value of DWI and DCE
-MRI in the preoperative evaluation of CC (2. The
study employed a prospective design, including 45
histologically confirmed CC patients, assessed
through local cavity examination and pelvic MRIL
Their experimental results demonstrated differences
in the mean ADC values among CC patients at
different stages. Through ROC curve analysis, they
found that the percentage change in arterial-phase
signal intensity on DCE-MRI exhibited high sensitivity
and specificity in distinguishing stage 1 CC.
Additionally, ADC values showed variations across
different stages of CC. In comparison with their
experimental findings, our study similarly
underscores the importance of DCE-MRI in the
assessment of CC. Both studies indicated the value of
DCE-MRI in the assessment of CC. While Bhardwaj et
al.’s experiment primarily focused on early diagnosis

and preoperative staging of CC, our study
emphasized monitoring the effectiveness of
neoadjuvant chemotherapy. Bhardwaj et al’s
research aimed at providing insights into the early
detection and preoperative staging of CC, whereas
our study focused on supplying information for
personalized adjustments during the treatment
process. In summary, both studies underscore the
crucial role of DCE-MRI in CC research, providing
clinicians with rich information for formulating more
precise treatment plans. Quantitative parameters of
DCE-MRI exhibit significant clinical value in the
evaluation of neoadjuvant chemotherapy efficacy for
CC. Changes in Ktans, V. and AKtans can sensitively
reflect  alterations in  hemodynamics and
microcirculation before and after treatment, offering
comprehensive information to clinicians for devising
more individualized treatment strategies.

Despite some limitations, such as a relatively
small sample size and the absence of tumor volume
measurements, this study provides robust support
for neoadjuvant treatment in CC, offering valuable
insights for future clinical practices. Further research
efforts should be directed towards enlarging the
sample size, delving deeper into the correlation
between DCE-MRI parameters and the efficacy of
neoadjuvant chemotherapy in CC, and conducting
comprehensive  evaluations by incorporating
additional clinical indicators. Moreover, with the
continuous advancement of medical imaging
technologies, the introduction of other advanced
imaging methods could be considered to enhance our
understanding of tumor biological characteristics. In
clinical practice, timely and accurate assessment of
CC patients’ response to neoadjuvant chemotherapy
is crucial for devising personalized treatment plans.
DCE-MRI, as a non-invasive imaging technique, with
its highly sensitive quantitative parameters, provides
clinicians with a means to monitor dynamic changes
in tumors throughout the treatment cycle. Through
detailed analysis of indicators such as Ktrans V,,
AKtrans, physicians can gain a more comprehensive
understanding of the patient’s condition and make
timely adjustments during treatment, thus elevating
the level of individualized care.

CONCLUSION

DCE-MRI demonstrated excellent scanning
efficacy in capturing CC masses’ blood flow signals
accurately. The parameters Ktrans, V., and AKtrans
exhibited significant prognostic value in the context
of neoadjuvant chemoradiotherapy for CC.
Nevertheless, limitations in this study are
acknowledged, including a relatively small sample
size and constrained efficacy evaluation methods.
Further exploration in subsequent stages is
warranted to construct a comprehensive evaluation


http://dx.doi.org/10.61186/ijrr.22.4.1067
http://ijrr.com/article-1-5807-en.html

[ Downloaded from ijrr.com on 2026-01-01 ]

[ DOI: 10.61186/ijrr.22.4.1067 |

1074 Int. J. Radiat. Res., Vol. 22 No. 4, October 2024

mechanism. This study, consequently, contributes to
establishing a theoretical foundation for promptly
and effectively determining personalized and
efficient treatment plans for CC patients.
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