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Background: The diagnosis of early-stage cervical cancer through conventional magnetic resonance
imaging (MRI) remains challenging, highlighting a greater need for pelvic high-resolution MRI (HR MRI).
This study used our research team’s endovaginal coil imaging to optimize scanning parameters and aimed to
achieve HR MRI of the pelvis and determine its clinical value.

Methods: Fifty participants were recruited prospectively for this cross-sectional study conducted at the
First Affiliated Hospital of Chongqing Medical University from January 2023 to November 2023. Initally,
10 volunteers requiring pelvic imaging diagnosis underwent pelvic MRI with the endovaginal coil combined
with a conventional external array coil to test and optimize the scanning parameters. Subsequently,
40 patients who were highly suspected or diagnosed with cervical cancer were randomly assigned to undergo
an initial pelvic scan with an external array coil with subsequent examinations of both the conventional coil
and the endovaginal coil. Two experienced radiologists performed quantitative analyses, measuring signals
and calculating the signal-to-noise ratio (SNR), contrast-to-noise ratio (CNR), and contrast (C). They also
conducted qualitative analyses, evaluating imaging artifacts, anatomical structures, and overall image quality.
The paired sample 7-test and Wilcoxon rank-sum test were conducted to compare the statistical differences
between the two sets of images, while the intraclass correlation coefficient ICC) and Kappa consistency tests
were used to assess the measurement and scoring consistency between the two radiologists.

Results: The optimized endovaginal images had higher mean SNR, CNR, and C values (18.62+7.85,
16.04£7.72, and 0.73+0.11, respectively) compared to the conventional images (6.77+2.36, 4.47+2.05, and
0.47+0.12, respectively). Additionally, the ratings for imaging artifacts, anatomical structures, and overall
quality of the endovaginal images were all 4 [interquartile range (IQR) 4, 4]; meanwhile, the conventional
images scored lower with ratings of 4 IQR 3, 4), 3 (IQR 3, 3), and 3 (IQR 3, 3) for SNR, CNR, and C,
respectively. All analysis results underwent paired-sample #-tests or Wilcoxon rank-sum tests between the
two groups, yielding a P value <0.001. The optimized endovaginal images also showed improved resolution
with a reconstructed voxel size of 0.11 mm’, and HR MRI was successfully achieved. The ICC values for the
measurements were 0.914, 0.947, and 0.912, respectively, and for the ratings, the measurement was 0.923,

indicating excellent consistency between the two physicians (ICC/Kappa value between 0.85 and 1.00).
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Conclusions: Endovaginal technology, which provides precise clinical information for the diagnosis of

cervical cancer, provides straightforward operation and exceptional imaging quality, making it highly suitable

for expanded clinical use.
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Introduction

In recent years, several guidelines (1) and studies (2-4)
have emphasized the crucial importance of accurately
assessing the depth of infiltration and invasion in cervical
intraepithelial neoplasia (CIN) and cervical cancer for
early diagnosis and treatment, as it is essential for the
survival and prognostic quality of life of patients. Pelvic
magnetic resonance imaging (MRI) is the optimal
imaging examination method for cervical cancer (3). It
aids in detecting lesions, determining size and location,
and displaying the depth of lesions invading the cervical
stroma. Additionally, it helps ascertain whether lesions are
confined to the cervix, parametrium, or pelvic wall. Pelvic
MRI provides an important foundation for pretreatment
characterization and staging in patients with early-stage
cervical cancer (5,6). However, when using the conventional
external array coil (this is referred to as the conventional coil),
the clinical findings of early-stage cervical cancer are
inadequately visualized in the MRI images, and the image
resolution truly cannot meet diagnostic requirements,
particularly for tumors below stage IB1 and smaller than
2 cm (4). The clinical situation leads to a challenging
scenario for early diagnosis, highlighting a greater need for
pelvic high-resolution MRI (HR MRI).

It has been confirmed that placing the receiver coil
closer to the region of interest (ROI) results in higher
spatial resolution and signal-to-noise ratio (SNR), thereby
improving image quality (7,8). Therefore, the internal MRI
endovaginal coil may offer a more promising technique for
pelvic HR MRI. It is well known that an efficient apparatus
necessitates a pairing with the appropriate scanning
parameters to yield higher image quality. Thus, in this
study, we applied endovaginal coil imaging—designed in
collaboration with our research team—and optimized the
scanning parameters, and compared this with conventional
pelvic MRI. The goal was to demonstrate the clinical
usability of the endovaginal coil from both quantitative
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and qualitative perspectives and to determine its value for
clinical application. We present this article in accordance
with the STROBE reporting checklist (available at https://
qims.amegroups.com/article/view/10.21037/qims-23-
1718/rc).

Methods
Participants

This single-center, prospective, cross-sectional study was
conducted in accordance with the Declaration of Helsinki
(as revised in 2013) and was approved by the Ethics
Committee of the First Affiliated Hospital of Chongqing
Medical University (No. 2023-400). Informed consent was
obtained from all participants. In total, 50 participants were
recruited at the First Affiliated Hospital of Chongqing
Medical University from January 2023 to November 2023,
and 10 volunteers requiring pelvic imaging diagnosis were
randomly selected by the technologist. Subsequently,
40 patients who were highly suspected or diagnosed with
cervical cancer were randomly selected. This study included
participants who were not experiencing vaginal bleeding,
had not undergone uterine or cervical surgery, had provided
informed consent, and demonstrated a willingness to
cooperate with follow-up. The exclusion criteria were the
presence of lesions involving the vagina, contraindications
to magnetic resonance examination, and the presence
exhibiting significant imaging artifacts due to metal or
motion.

Imaging method and sequence parameters

T2-weighted (T2-W) turbo spin echo (TSE) axial plan
images were acquired for endovaginal sequence parameter
optimization in 10 volunteers. When stable imaging
without significant artifacts was achieved in the volunteers,
the patients were enrolled in the study.
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Figure 1 Design diagram of the endovaginal coil. The measurements presented are in millimeters.

Pelvic MRI scans of the patients were performed on
a 3.0 T MRI device (MAGNETOM Skyra, Siemens
Healthineers, Germany). The conventional scan was
initiated with participants in a supine position, with their
feet first, and their body aligned with the examination table.
After the participant’s pelvic region was aligned with the
center of the conventional coil and the laser positioning
line of the MRI device, the examination table was advanced
into the magnet. Images from conventional scans were
categorized in the conventional group. Subsequently, an
endovaginal coil scan was conducted with the conventional
coil being retained. The endovaginal coil (Figure I), shielded
with two protective layers and coated with ultrasound gel,
was inserted vaginally approximately 1-2 cm from the
cervix. The laser positioning method was consistent with
the conventional scan. Images from the endovaginal scan
were included in the endovaginal group. In both scan types,
the scanning localization lines were oriented vertically
to the cervix’s longitudinal axis. The scan parameters are

detailed in Table 1.

Imaging analysis

Two diagnostic physicians, with 10 and 6 years of experience
in pelvic magnetic resonance diagnostics, respectively,
blindly assessed images from both the conventional
and endovaginal groups quantitatively and qualitatively
using the syngo.via postprocessing workstation (Siemens
Healthineers).

Quantitative analysis

On the corresponding axial images of both groups, ROIs
were delineated for measurements (Figure 2). Consistent
ROI size and shape were ensured using a copy-paste
method for both groups from the same patient, with an
interpatient error in the ROI area of less than 0.01 cm’.
For measuring the signal intensity (SI) of lesions, a circular
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ROI with an area of 0.2 cm’ was placed at the homogeneous
cervical lesion signal level. For measuring the SI of the
piriformis, a circular ROI with an area of 0.3 cm’ was placed
at the homogeneous piriformis signal level. For measuring
the standard deviation (SD) of the myometrium, a circular
ROI with an area of 0.2 cm’ was placed at the nonneoplastic
uterine or cervical muscle layer with a homogeneous signal
level. Due to the nonuniform distribution of the background
noise in the images obtained using the parallel acquisition
technique (PAT), the SD of the nontumor uterine/cervical
myometrial signals was used as the measure of background
noise (9). When calculating the contrast-to-noise ratio
(CNR) and contrast (C), we used the signal of the
piriformis, a smaller muscle in the gluteus, as a reference (9).
The formula (9,10) for calculation was as follows:

SNR = M 0
S D myometrium
SIlesions —SI iriformis
CNRlesions-pirifonnis = S])—p [2]
myometrium
STiesons = SLitom

C. . Zlesions "piriformis ;

lesions-piriformis SI +SI [ ]

lesions piriformis

The incremental percentage of the endovaginal group
compared to the conventional group was calculated using
the following formula:

—Mean

Mean convertional
x100% [4]

endovaginal

Mean

Incremental percentage =

convertional

Qualitative analysis

The subjective evaluation included a 5-point Likert
scale (11) (1, nondiagnostic; 2, poor; 3, moderate; 4, good;
5, excellent) to assess image artifacts, anatomical structures,
and overall quality. Image artifacts included motion artifacts
from respiratory and intestinal peristalsis; anatomical
structures included cervical canal morphology, mucosal
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Table 1 Comparison of the scanning parameters

Parameter Conventional group Endovaginal group
Sequence TSE TSE

Plane Axial Axial

Coll External array coil Endovaginal coil combined with external array coil
TR (ms) 3,200 2,000

TE (ms) 88 88

Slice thickness (mm) 3 2

FOV (mm) 200 180

Matrix 256x256 384x384
Phase oversampling (%) 100 60
Averages 1 2

Flip angle (deg) 160 160

PAT GRAPPA GRAPPA
Accel. factor PE 2 2
Reference scan mode Integrated Self-calibration
Turbo factor 18 18
Interpolation On On

Acquisition voxel size (mm3)

Reconstruction voxel size (mm?)

Acquisition time

1.83 (0.78x0.78x3)
0.46 (0.39x0.39x3)

1mind4s

0.44 (0.47x0.47x2)
0.11 (0.23x0.23x2)
2min30s

TSE, turbo spin echo; TR, repetition time; TE, echo time; FOV, field of view; PAT, parallel acquisition technique; GRAPPA, generalized
autocalibrating partially parallel acquisitions; Accel. factor PE, acceleration factor in the phase encoding direction.

Figure 2 Methods for delineating the ROI The green circle in the figure represents the ROI area, and the rectangle contains the ROI
information. (A) Measurement of SI lesions, with an ROI area of 0.2 cm’. (B) Measurement of SLiiormisy With an ROI area of 0.3 cm’.

(C) Measurement of SD,, gmeqia, With an ROl area of 0.2 cm’. SD, standard deviation; ROI, region of interest; SI, signal intensity.
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From January 2023 to
November 2023
A

Inclusion criteria Exclusion criteria
* Not experiencing vaginal bleeding; ® Lesions involving the vagina;
* Had not undergone uterine or cervical _ A total of 50 patients met the | * Contraindications to magnetic resonance

surgery; - inclusion criteria - examination;
¢ Willing to provide consent and undergo * Images exhibiting significant metal or

follow-up motion artifacts

10 volunteers requiring pelvic imaging
diagnosis. The 10 volunteers participated in

A

parameter optimization, leading to variable
imaging parameters and inconsistent
image quality; thus, they were excluded

Y

40 patients who were highly
suspected or diagnosed with
cervical cancer

Y

A total of 40 participants were
included

Figure 3 Flowchart of patient selection.

layers, stromal layer, myometrial layers, and cervical
margins; and overall quality included factors such as image
uniformity, resolution, and SNR. Images with a score of 2
or less were excluded.

Statistical analysis

All statistical tests were performed using SPSS 27
(IBM Corp., Armonk, NY, USA). Quantitative data are
expressed as x+s, representing the mean and SD, and were
compared with a paired-sample z-test; qualitative data are
expressed as the median and interquartile range and were
compared with a paired-sample Wilcoxon rank sum test.
All hypothesis testing was conducted using two-sided tests,
with the significance level o set at 0.05. A P value below
0.05 was considered statistically significant. Consistency
tests, including the intraclass correlation coefficient ICC)
for measurements between the two diagnosticians and the
kappa test for scoring results were performed. Kappa or
ICC values below 0.40 indicated poor agreement, 0.4 to 0.54

indicated weak agreement, 0.55 to 0.69 indicated moderate
agreement, 0.70 to 0.84 indicated good agreement, and 0.85
to 1.00 indicated excellent agreement (12).

Results

Scans of 50 participants were performed at the First
Affiliated Hospital of Chongqing Medical University
from January 2023 to November 2023. Among the
50 participants recruited, only 10 participated in parameter
optimization and adjustment, leading to variable imaging
parameters and inconsistent image quality. As a result,
subsequent quantitative and qualitative analyses were not
performed (Figure 3). Forty participants were included, with
a mean volume of 7.95+7.20 cm’ (range, 0.14 to 25.62 cm’)
and a mean age of 49.78+8.71 years (range, 26 to 70 years).
The participants had various diagnoses, including 5 cases of
high-grade squamous intraepithelial lesion (HSIL), 7 cases
of cervical cancer stage Ia, 8 cases of stage Ib, 12 cases of
stage Ila, 4 cases of stage IIb, 3 cases of stage III, and 1 case
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Table 2 Clinical and demographic characteristics of the patients

Patient information Value

Gender (female) 40

Age (years) 49.78+8.71 (26 to 70)
Tumor volume (cm®) 7.95+7.20 (0.14 to 25.62)

Degree of lesions

HSIL 5
la 7
Ib 8
lla 12
lb 4
M 3
1Y 1

Pathological classification

Cervical squamous cancer 22
Cervical adenocarcinoma 10
Small cell neuroendocrine 3
carcinoma

The data are presented as mean + standard deviation (range) or n.

HSIL, high-grade squamous intraepithelial lesion.

Table 3 Normal distribution of quantitative data and qualitative scores

of stage IV. There were 22 cases of cervical squamous
cancer, 10 cases of cervical adenocarcinoma, and 3 cases
of small-cell neuroendocrine carcinoma (7able 2). All were
successfully prospectively recruited for assessment with the
conventional coil and subsequently subjected to endovaginal
HR MRL

The optimized endovaginal images showed improved
resolution with an acquisition voxel size of 0.44 mm’ and
a reconstructed voxel size of 0.11 mm’, and HR MRI was
successfully achieved (7able I).

Quantitative analysis

The quantitative data in each group followed a normal
distribution (7uble 3). The P values of SNR, CNR, and C
in both groups were all less than 0.001, indicating that the
differences were statistically significant (P<0.05) (Table 4).
The ICC values measured by the two diagnostic physicians
for the Sion, Slpiiormiss and SD were 0.914, 0.947,
and 0.912, respectively, indicating excellent consistency
(ICC between 0.85 and 1.00), and the differences were
statistically significant with P<0.001. The SNR, CNR, and

C in the endovaginal group showed significant improvement

myometrium

compared to the conventional group (Figure 4, Table 4). The

Statistic SNR CNR C Imaging artifacts  Anatomic structure ~ Overall quality
Z value 0.953 0.945 0.971 0.873 0.650 0.682
Sig 0.097 0.052 0.383 <0.001 <0.001 <0.001

SNR, signal-to-noise ratio; CNR, contrast-to-noise ratio; C, contrast; Sig, significance level.

Table 4 Comparison of quantitative and qualitative results between the two groups

Statistical method Indicator Conventional group Endovaginal group t' value/Z* value P value
t-test SNR 6.77+2.36 18.62+7.85 10.978 <0.001
CNR 4.47+2.05 16.04+7.72 10.839 <0.001

C 0.47+0.12 0.73+0.11 14.107 <0.001

Wilcoxon Imaging artifacts 4(3,4) 4(4,4) -3.299 <0.001
rank-sum test Anatomic structure 3(3,3) 44, 4) _5.685 <0.001
Overall quality 33,3 44, 4) -5.093 <0.001

The data are presented as: quantitative, mean + standard deviation or qualitative, median (Q1, Q3). ', the t-test statistic is represented by
the t value; ¥, the rank-sum test statistic is denoted by the Z value. SNR, signal-to-noise ratio; CNR, contrast-to-noise ratio; C, contrast.
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Figure 4 T2-W TSE magnetic resonance imaging images. (A,C,E,G,I,K) Images from the conventional group. (B,D,FH,J,L) Images from
the endovaginal group. (A,B) A 59-year-old patient with CIN IIL (A) Only cervical cysts were visible, with no clear indications of cervical
cancer-related abnormalities (arrow). (B) There were noticeable abnormal signal patterns with a significant increase (arrow) in the cervical
mucosal thickness and precise layering. (C,D) A 50-year-old patient with cervical adenocarcinoma stage Ibl, with the lesion measuring
1.3 em x 0.7 ecm. (C) Poor image contrast made diagnosis difficult (arrow). (D) The anterior lip of the ectocervix plainly showed a piece of
nodular T2 lesion with a slightly high signal, indicating an incomplete cervical stromal ring (arrow). (E,F) A 53-year-old patient with low-
grade cervical squamous cell carcinoma. (E) The lesions showed no full-layer muscle involvement (arrow), and the conventional image was
considered to indicate stage ITa disease. (F) The lesions involved the complete muscle layer with parametrial infiltration (arrow), and the
endovaginal coil image was accurately staged as IIb. (G,H) A 51-year-old patient had cervical small cell neuroendocrine carcinoma with
in-situ stage Ibl adenocarcinoma. (G) Multiple lesions were visible in the cervix, but the border was imprecise (arrow). (H) Clear lesion
boundaries (arrow) with significantly improved image resolution, homogeneity, C, and SNR. (I-L) A 30-year-old patient with cervical
adenocarcinoma had a negative immunohistochemistry report. (LK) The conventional examination revealed a patchy 0.8x0.7 cm abnormal
signal pattern in the cervix with unclear boundaries (arrow), casting doubt as to whether it was a tumor. (J,L) The endovaginal examination
clearly showed that at the anterior lip of the cervix, the lesion was not penetrating the cervical myometrium but appeared slightly gross. The
lesion showed a tendency to break through the cervical junctional zone (arrow), suggesting cervical carcinoma in situ, a conclusion that was
further validated via DWIL. T2-W, T2-weighted; TSE, turbo spin echo; CIN, cervical intraepithelial neoplasia; C, contrast; SNR, signal-to-
noise ratio; DWI, diffusion-weighted imaging.
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incremental percentage of the endovaginal group compared
to the conventional group was calculated based on the
mean values of SNR, CNR, and C presented in 7Table 4. In
comparison to that of the conventional group, the SNR of
the endovaginal group increased by an average of 175%, the
CNR increased by 259%, and C increased by 55%.

Qualitative analysis

"Two readers rated all images, with none of the scores being
lower than two points. The qualitative data in each group
did not follow a normal distribution (7zble 3). The P values
of imaging artifacts, anatomic structure, and overall quality
scores between the two groups were all less than 0.001,
indicating that the differences were statistically significant
(P<0.05) (1able 4). The kappa value for the subjective ratings
of the two diagnostic physicians was 0.923, indicating
excellent consistency (kappa between 0.85 and 1.00), and
the differences were statistically significant, with P<0.001.
Imaging artifacts, anatomic structure, and overall quality
scores were significantly improved in the endovaginal group
compared with the conventional group (Figure 4, Table 4).

Discussion
Clinical feasibility of the endovaginal coil

In routine clinical pelvic MRI examinations, imaging is
typically assisted by a conventional 18-channel external array
coil. In adult females, if the pelvis extends 300-350 mm
anteriorly or posteriorly, only an area roughly 100-150 mm
in diameter remains near the center of the pelvis (13). Small
lesions in early-stage cervical cancer may not be adequately
visualized on MRI images when conventional coils are
used. The accurate range for tumor staging (operable vs.
advanced disease) determined by clinical findings through
MRI is only 75% to 96% (14). The current clinical
demands call for HR imaging in pelvic MRI. In 1997, a
study confirmed the superior visualization of pelvic floor
structures with the use of the endovaginal coil compared
to the use of conventional coil (15). In recent two decades,
numerous studies (16-23) on the endovaginal coil have
predominantly used the 37-mm ring-design solenoidal
receiver coil reported in 1996 (24) and 1999 (8). Typically,
this coil is inserted into the vaginal cavity during scans,
and a conventional coil is concurrently placed to enhance
pelvic muscle signals. The synergistic use of these two coils
consistently yields superior imaging results (16). However,

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

this coil type has commonly encountered issues: a relatively
simple coil design with limited windings; susceptibility
artifacts; difficulty in the operation by the radiographer,
such as the requirement for a vaginal speculum and external
fixation; and poor patient comfort. Furthermore, a new
endovaginal coil design intended for radiotherapy, released
in 2021, has faced challenges stemming from outdated
equipment and a lack of in vive imaging validation (25).
With fewer teams seeking to optimize endovaginal coils,
there remains ample room for improvement in the design
and utilization of this technology. Related studies have
revealed issues with the coil’s design and usage, as well as
variations in imaging equipment and scanning parameters,
hindering the stable generation of high-quality images.
Therefore, despite the long research history of endovaginal
coils, widespread clinical adoption remains elusive.

The endovaginal coil used in this study is an 8-channel
intracavitary coil designed by our research team. It detects
tissue signals in the magnetic field emitted after excitation
by the MRI system through the inductance and capacitance
(LC) resonance loop. It is made of environmentally friendly
polycarbonate, has no proton signals, and meets safety
standards. The adjustable probe section and independent
multiangle leg support enhance patient comfort and
applicability for cervix imaging in different positions.
Moreover, the combined endovaginal coil with optimized
sequence parameters improves imaging stability and quality.
In the future, our team’s endovaginal coil will primarily
serve to diagnose early-stage cervical cancer. However, this
study examined a diverse range of patients of cervical cancer
with different stages and classifications rather than solely
focusing on early-stage cases. The aim was to showcase the
broad applicability of the endovaginal coil and optimized
sequences, ensuring that the sequences do not produce
superfluous artifacts due to tumor size or type.

Effect of parameters on image quality

In this study, key parameters such as repetition time (TR),
slice thickness, field of view (FOV), etc., were optimized,
resulting in a significant and stable improvement in image
quality and resolution with the endovaginal coil. The SNR
of the endovaginal group increased by an average of 175%,
the CNR increased by 259%, and C increased by 55%
compared to the conventional group. Due to the limited
sample size, the aforementioned percentage data should be
regarded solely as supplementary evidence to support the
conclusions of this study.

Quant Imaging Med Surg 2024;14(6):3851-3862 | https://dx.doi.org/10.21037/qims-23-1718
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Reduction in scan time
The endovaginal coil used in this study can support the PAT,
and both the conventional sequence and the endovaginal
sequence used the generalized autocalibrating partially
parallel acquisition (GRAPPA) parallel acquisition mode to
achieve HR imaging with a small FOV (26). However, there
was a difference in the application of reference scan modes
in the two groups. The conventional sequence adopted the
integrated acquisition mode, meaning that the acquisition
phase-encoded reference lines and other phase-encoded
lines in K-space are simultaneously acquired. This mode is
calibrated quickly, and the extra center lines can increase
the SNR of the image. In C, the endovaginal sequence used
the self-calibration acquisition mode, leveraging K-space
data acquired at different times for mutual calibration.
This mode can reduce scanning time while eliminating the
need for the additional acquisition of central K-space lines
and significantly mitigating sensitivity to motion (27,28).
Phase oversampling is an MRI technique that symmetrically
increases the sampling range in the phase-encoding
direction. This technique can help prevent aliasing artifacts
and can also reduce scan time (29,30). We reduced phase
oversampling from 100% to 60%, resulting in a 32-second
reduction in scan time while maintaining image quality.
Finally, the imaging time for the endovaginal T2-W
TSE sequence was 2 minutes and 30. Although this is
longer than the imaging time for the conventional group,
the improvement in image quality is invaluable and
considerably shorter compared to the 4 minutes reported by
Downey et al. (16). Overall, it is more conducive to clinical
promotion and patient acceptance.

Improvement in resolution
To enhance resolution, reducing the FOV is an option;
however, an excessively small FOV may lead to alias
artifacts (30). In this study, we set the FOV to 180 mm,
which still falls within the range of a small FOV for the
imaging of human participants (31). This can provide
more pelvic information and maximize resolution
without causing alias artifacts. The slice thickness of the
endovaginal sequence was also reduced to 2 mm, improving
resolution (32), and the tradeoff of decreased SNR remains
acceptable for overall image quality. Magnetic resonance
interpolation is a K-space-based zero-filling technique that
effectively enhances image spatial resolution (33). This
method increases the sampled points in the frequency
direction to boost the frequency encoding steps.

The acquisition resolution for conventional coil images

© Quantitative Imaging in Medicine and Surgery. All rights reserved.

was 0.78x0.78x3 mm, and the reconstruction resolution
was 0.39x0.39x3 mm; meanwhile, the acquisition resolution
for endovaginal coil images was 0.47x0.47x2 mm, and
the reconstruction resolution was 0.23x0.23x2 mm. The
resolution of the endovaginal coil images was significantly
higher than that of the conventional coil images. In studies
reporting high image quality, such as that by Downey
et al. (16) and Wormald et 4/. (23), a 37-mm ring-design
solenoidal receiver coil on 3.0T MRI was applied, the
acquisition resolution for endovaginal coil images was
0.42x0.42x2 mm, and the reconstructed resolution was
0.35x0.35x2 mm. In comparison, our study achieved a
noticeable resolution improvement under the same slice

thickness and a larger FOV.

Limitations and prospects

Currently, the endovaginal coil is nonbendable; therefore,
for the small portion of patients who have a very narrow
angle between the uterus and cervix, the improvement
in image quality using the endovaginal coil may not be
substantial, but it is still superior to conventional imaging.
We observed a few slight high-signal artifacts in the upper
1-2 planes near the top of the coil. Currently, this type of
high signal artifact can only be mitigated by optimizing
the endocoil’s placement to minimize its impact on the
image. We found that positioning the coil 1-2 cm from
the cervix is optimal, preventing both high-signal artifacts
and a reduction in image SI caused by the coil being too
far from the cervix. To position the coil correctly, a T2-W
sagittal half-Fourier acquisition single-shot turbo spin echo
(HASTE) sequence can be added before the T2 axial TSE
sequence to serve as a visual guide.

Our study involved acquiring pelvic plain axial images
using the conventional coil alone and in combination
with the endovaginal coil. With proper coil placement
and optimized sequence application, the endovaginal T2
axial plain images can be expected to surpass conventional
T2 axial plain images for comprehensively evaluating the
entire pelvic cavity in the future. The Results section of this
study demonstrates that the implementation of endovaginal
coil intervention facilitates the detection of imperceptible
lesions on conventional images (Figure 44) and improves
the accuracy of cervical cancer staging (Figure 4C). In future
clinical research and application, the endovaginal coil can
be further leveraged to obtain additional sagittal, coronal,
diffusion-weighted imaging (DWI), or C-enhanced scans
based on this experimental foundation. This will enable
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a more thorough investigation into the impact of this
technology on cervical cancer staging and treatment.

Conclusions

Using the endovaginal coil with appropriate scanning
parameters consistently produces images with higher
resolution, SNR, CNR, and C compared to those obtained
using the conventional coil. The endovaginal technology,
which provides precise clinical information for the diagnosis
of cervical cancer, demonstrates a straightforward operation
and exceptional imaging quality, making it highly valuable
for clinical application. The endovaginal coil represents
an effective technical support tool for achieving pelvic
HR MRI.
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