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Abstract

Objective: This study aims to evaluate the diagnostic accuracy of the Apparent Diffusion Coefficient (ADC)
obtained from Diffusion-Weighted Imaging (DWI) in differentiating between benign and malignant gynecologic
lesions.

Methods: A retrospective analysis was conducted on 29 female patients who underwent pelvic MRI at a tertiary
care hospital between august 2020 and September 2023. The study included cases with histopathological
confirmation of gynecologic lesions. ADC values were measured from the DWI sequences, and their diagnostic
performance in distinguishing benign from malignant lesions was assessed. Statistical analysis was performed to
determine the sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and
overall accuracy of the ADC values.

Results: The mean ADC value for malignant lesions was 0.761+ 0.13x10—3 mm2/s and for benign lesions 1.318
+ 0.20x10—3 mm2/s, where the cut-off ADC value was 1.007x10—3 mm?2/s. At this threshold, the ADC
demonstrated a sensitivity of 82.3%, specificity of 83.3%, PPV of 87.5%, and NPV of 76.9%.

Conclusion: The findings of this research underscore the potential of ADC values as a valuable tool in the non-
invasive differentiation of gynecological lesions. The results demonstrated a correlation between ADC values
and the nature of lesions, with malignant lesions generally exhibiting lower ADC values compared to benign
ones. This supports the notion that ADC values can serve as a quantitative measure to aid clinicians in making
more informed decisions regarding patient management and treatment planning.

Keywords: Apparent Diffusion Coefficient, Diffusion-Weighted Imaging, Gynecologic Lesions, MRI,
Diagnostic Accuracy, Benign, Malignant.
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Introduction

Endometrial cytology, biopsy, and curettage have increasingly being applied for diagnosing

been the mainstays for accurately diagnosing
lesions in the endometrial cavity. As these
procedures are commonly performed in a blind
manner, however, they do not always provide a
definitive diagnosis. In addition, they are difficult
to perform in patients with vaginal or cervical
stenosis [1-3]. Transvaginal sonography has been
proposed as the first-line diagnostic tool for
evaluating endometrial thickness, but operator
experience, the position of the uterus, and vaginal
anomalies limit its usefulness. Because of its
excellent soft tissue contrast resolution, multi-
planar imaging capability, and post-processing
tools, magnetic resonance imaging (MRI) is
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endometrial diseases and as a problem-solving tool
when there is a diagnostic dilemma [4-6].
Clinically, however, using conventional MRI to
differentiate endometrial carcinoma from benign
mimickers, such as polyps and submucosal
myomas, remains challenging [7]. In contrast,
diffusion-weighted imaging (DWI) is based on
diffused, random motion of water molecules and
provides information about cell density of a given
tissue and the integrity of cell membranes [8]. It
can be quantified using an apparent diffusion
coefficient (ADC) or qualitatively assessed in
biological tissues [9, 10]. Diffusion-weighted
imaging sequences are designed to detect
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alterations in  thermally induced random
(Brownian) motion of water molecules within
tissues. The degree of such motion, also known as
diffusion, as measured with diffusion-weighted
imaging relates to the mean path length traveled by
water molecules within a specific time interval

[11].

Diffusion-weighted imaging sequences are T2
weighted, and the signal of tissues depends on both
water diffusion and tissue T2 relaxation time.
Consequently, areas with prolonged T2 relaxation
times demonstrate high signal intensity, which may
be mistaken for restricted diffusion (T2 shine-
through effect). This effect can be reduced with use
of a shorter echo time and a higher b value.

Diffusion-weighted imaging technique has been
used successfully for the diagnosis and
characterization of genitourinary lesions, including
benign and malignant processes arising from the
kidneys, uterus, ovaries, and prostate gland, as well
as for detection of various metastatic lesions to the
liver, lymph nodes, and skeletal system [12,13].
This study aimed to investigate the feasibility of
using the ADC value to differentiate early-stage
endometrial carcinomas from benign mimickers.

Objectives

To determine the accuracy of apparent diffusion
coefficient values in differentiating the benign and
malignant gynaecologic lesions and comparing it
with gold standard as histopathological findings.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Methodology
Study Setting

The present study was undertaken in Department of
Radiology, Melmaruvathur ~ Adhiparashakthi
Institute of Medical Sciences, Melmaruvathur,
Tamilnadu.

Study Period: 6 months .Data of 3 years (August
2020 — September2023) is taken for the study.

Study Design: Retrospective study.
Study Participants
Female patients who underwent MRI pelvis.

Sample Size: Considering the sensitivity,
specificity of DWI imaging in previous studies [10,
11] Sensitivity (Se) = 84.6%, Specificity (Sp) =
98%, Prevalence (P) = 33%, Precision (E) = 20%.

Z (1-%/,)? x sensitivity x (1-sensitivity)

N=

d? x prevalence
N =20.6

Hence, the minimal sample size required for this
study is 25 but can be extended based on the
number of patients having lesions in the given time.

Sampling: Convenience sampling.

Data collected was entered in Microsoft excel and
analysed using SPSS version 16.0. Qualitative data
was expressed in percentage. Quantitative data was
expressed in mean and standard deviation.

Figure 1: 55-year-old female with heavy menstrual bleeding underwent MRI, which shows an ill-defined
T2/STIR heterointense lesion within the endometrium which shows diffusion restriction with
corresponding ADC value of 0.626 x 10-3 mm2/sec. endometrial carcinoma was given. Upon biopsy the
lesion was found to be type-1endometrial carcinoma
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Results

In the present majority of the study participants
(51.7%) were in the age group of more than 50
years. About 38% were in the age of 41 to 50 years.
Only 10% were in the age of less than 40 years.
About 59% of lesions were malignant and 41%
were benign lesions. Histopathological examination
is the gold standard. Apparent diffusion coefficient
has 82.35% sensitivity and 83% specificity in
detecting the lesions. Mean ADC value in benign
lesion is1405.61 and mean ADC in malignant
lesion is 869.98. There is statistically significant
difference in ADC values between the lesions.
(P<0.05).

Park et al. [7] reported that, on T2WI, intratumoral
cystic changes and fibrous cores were seen less
frequently in stage I endometrial carcinomas than
in benign endometrial masses. In contrast, our
study showed that fibrous cores and intratumoral
cystic changes were seen more frequently in
endometrial polyps than in endometrial cancer, in
accord with Grasel et al.’s study [14]. Pedunculated
lesions are usually considered benign.
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In this study, we found that the ADC value for
endometrial polyps was significantly higher than
that for submucosal leiomyomas. Leiomyomas are
composed of smooth muscle cells and collagen,
which causes lower ADC values [15]. They are also
associated with degeneration (e.g., hyalinization,
edema), which occurs in more than 50% of
leiomyomas [16]. Hyalinization leads to
accumulation of homogeneous eosinophilic bands
in the extracellular space, narrowing this space and
thus decreasing ADC values [17]. In contrast,
edemaleads to increased ADC values because of
widening of the extracellular space. The ADC value
for leiomyoma is related to these histological
findings and is thus complicated. Endometrial
polyps contain endometrial glands and stroma or
smooth muscle tissue. Cystic glandular hyperplasia
generally develops in polyps. These changes can
decrease cellularity and increase movement of
water molecules, thus promoting increased ADC
values [18]. Further studies in larger samples are
needed to investigate a cutoff ADC value for the
differential diagnosis of endometrial polyps and
submucosal leiomyomas.

Figure 2: 40-year-old female patient came with complaints of abdominal pain. On MRI large solid cystic
lesion noted within the uterus with corresponding ADC value of 1.4 x 10-3 mm2/sec. Biopsy came out as
cystic degenerated fibroid

Table 1: Age wise distribution of study participants

Age in years Frequency Percentage Mean £SD

<40 3 10.34 54.61£10.21

41-50 11 37.93

>50 15 51.73

Total 29 100
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Figure 3: Age wise distribution of study participants

Table 2: Type of lesion according to histopathological examination among study participants

Type Frequency Percentage
Benign 12 41.37
Malignant 17 58.63

Total 29 100

mEenign = Malignant

Figure 2: Type of lesion according to histopathological examination among study participants

Table 3: Diagnostic accuracy of Apparent diffusion coefficient in detecting lesion among study

participants

ADC Malignant Benign Total
<1000 14 2 16
>1001 3 10 13

17 12 29
Sensitivity =82.35%
Specificity =83.33%
Positive predictive value =87.5%
Negative predictive value =76.92%
Reddy et al. International Journal of Current Pharmaceutical Review and Research
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Figure 3: Diagnostic accuracy of Apparent diffusion coefficient in detecting lesion among study
participants

Table 4: Comparison of mean ADC values among study participants

Mean Standard deviation P value
Benign 1405.61 102.12 0.04
Malignant 869.98 78.76
1600
1405.61
1400
1200
Looo 569.98
. I
Benign Malignant

Figure 4: Comparison of mean ADC values among study participants
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