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INTRODUCTION: Magnetic Resonance Imaging 

(MRI), particularly with Diffusion-Weighted 

Imaging (DWI), is invaluable in diagnosing female 

pelvic pathologies by providing detailed soft tissue 

contrasts and detecting cellular changes. Despite its 

potential, DWI remains underutilized due to 

inconsistent protocols and lack of standardized 

guidelines. This study aims to evaluate DWI's 

diagnostic accuracy, standardize protocols, assess 

its clinical relevance, and compare it with other 

modalities. 

METHODOLOGY: This prospective cohort study 

examined the efficacy of Diffusion-Weighted 

Imaging (DWI) in assessing female pelvic 

pathologies via MRI, comparing its diagnostic 

accuracy with conventional MRI across various 

conditions like tumours, endometriosis, and 

fibroids. Involving over 100 women, the study 

standardized imaging protocols and analyzed 

DWI's diagnostic performance, clinical relevance, 

and comparison with other modalities. Statistical 

analyses, including ROC curves and logistic 

regression, determined optimal imaging parameters 

and diagnostic predictors.  

RESULTS: The sensitivity, specificity, PPV, 

NPV, and accuracy were calculated for each  

pathology. For gynecological tumours, it shows a 

high sensitivity of 93.3%, specificity of 88.7%, 

positive predictive value (PPV) of 89.5%, negative 

predictive value (NPV) of 92.5%, and overall 

accuracy of 91.1%. DWI optimal settings include a 

repetition time of 3500 ms, echo time of 70 ms, and 

slice thickness of 3 mm. DWI (Diffusion Weighted 

Imaging) showed a higher agreement with a 

coefficient of 0.85, while Conventional MRI had a 

lower agreement at 0.75. Diffusion-Weighted 

Imaging (DWI) shows the highest sensitivity and 

specificity, at 92% and 88% respectively. 

CONCLUSION: The study confirms DWI's high 

diagnostic performance for female pelvic 

pathologies and adds valuable insights on optimal 

imaging parameters, treatment impacts, and 

accuracy predictors, recommending wider clinical 

adoption. 
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I. INTRODUCTION 
Magnetic Resonance Imaging (MRI) has 

long been established as a powerful diagnostic tool 

in the realm of medical imaging, providing detailed 

views of internal structures without the need for 

ionizing radiation.
1
 Among its many applications, 

MRI is particularly valuable in the evaluation of 

pelvic pathologies in female patients, offering 

exceptional contrast between different soft tissues.
2
 

This capability is crucial in diagnosing a wide 

range of conditions, including but not limited to, 

gynecological tumours, endometriosis, pelvic 

inflammatory disease, and fibroids.
3
 

In recent years, Diffusion-Weighted 

Imaging (DWI) has emerged as a significant 

adjunct to conventional MRI techniques. DWI is a 

unique form of MRI that focuses on the 

measurement of the diffusion process of water 

molecules within biological tissues.
4
 In the context 

of pelvic imaging, DWI enhances the diagnostic 

process by providing additional information about 

tissue cellularity and the integrity of cellular 

membranes, which can be particularly useful in 

distinguishing between benign and malignant 

lesions.
5
 

The utility of DWI in pelvic MRI is 

grounded in its ability to highlight changes in the 

diffusion of water molecules that often accompany 

pathological states. For instance, in cancerous 

tissues, the dense cellular structures and altered 

extracellular spaces restrict water movement, a 

phenomenon that DWI can detect and quantify.
6
 

This capability adds a new dimension to MRI 

diagnostics, offering insights into the biological 

characteristics of tissues, which can be especially 

beneficial in formulating differential diagnoses and 

guiding treatment strategies. 

Despite the proven benefits of DWI, its 

application in the diagnosis of female pelvic 
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pathologies remains underutilized and somewhat 

controversial. This is due in part to the variability 

in imaging protocols, differences in interpretation 

of results, and a lack of standardized guidelines for 

its use in this context.
7
 Moreover, while numerous 

studies have underscored the potential of DWI, 

comprehensive research that consolidates its 

benefits, limitations, and practical applications in 

female pelvic imaging is scarce. 

The importance of advancing this area of 

medical imaging cannot be overstated. Accurate 

and early diagnosis of pelvic pathologies in women 

is crucial for effective treatment planning and has a 

significant impact on patient outcomes. Moreover, 

with the rising incidence of such conditions 

worldwide, there is a pressing need for more 

sophisticated diagnostic tools that can provide 

rapid and reliable results. 

Furthermore, as healthcare moves towards 

more personalized and less invasive diagnostic 

approaches, DWI could play a pivotal role in 

enhancing patient care. By improving the 

specificity and sensitivity of MRI for pelvic 

pathologies, DWI has the potential to reduce the 

need for more invasive diagnostic procedures, such 

as biopsies and surgeries, which carry inherent 

risks and can be particularly distressing for 

patients.
8 

The primary objective of this study is to 

evaluate the utility of Diffusion-Weighted Imaging 

in the MRI assessment of female pelvic 

pathologies. This encompasses several specific 

goals: 

1. Diagnostic Accuracy: To assess the accuracy of 

DWI combined with conventional MRI techniques 

in diagnosing a range of female pelvic pathologies, 

with a particular focus on distinguishing between 

benign and malignant lesions.  

2. Clinical Relevance: To explore the clinical 

implications of DWI findings in the management of 

female pelvic pathologies. This involves evaluating 

how DWI information can influence treatment 

decisions, such as the choice between surgical and 

non-surgical interventions, and determining the 

impact of DWI on patient outcomes. 

 

Through these objectives, this study aims 

to provide a comprehensive assessment of the 

utility of DWI in MRI for female pelvic 

pathologies, contributing valuable insights to the 

field of medical imaging and improving diagnostic 

approaches for women's health. 

 

 

 

 

II. METHODOLOGY 

Study Design 

This prospective cohort study aimed to 

evaluate the utility of Diffusion-Weighted Imaging 

(DWI) in the Magnetic Resonance Imaging (MRI) 

assessment of female pelvic pathologies. The study 

compared the diagnostic accuracy of DWI 

combined with conventional MRI, assessing a 

range of female pelvic conditions including 

gynecological tumours, endometriosis, pelvic 

inflammatory disease, and fibroids. It also 

investigated the optimal imaging protocols, the 

clinical relevance of DWI findings, and its 

comparative performance against other modalities 

 

Study Population 

The study included female patients aged 

18 and above, referred for pelvic MRI due to 

suspected or known pelvic pathologies. Exclusion 

criteria included pregnancy, contraindications to 

MRI (e.g., metal implants, claustrophobia), and 

previous pelvic surgery or radiation therapy that 

could alter normal tissue appearance. The study 

aimed to recruit 100 participants to ensure adequate 

power for statistical analysis. It received approval 

from the Institutional Review Board (IRB), and all 

participants provided written informed consent. 

The study spanned for a total duration of 1 year. 

 

Imaging Protocols 

All MRI exams were performed on a 1.5 

Tesla scanner, equipped with a pelvic phased-array 

coil. Standard MRI sequences included T1-

weighted, T2-weighted, and DWI sequences. 

Parameters such as repetition time (TR), echo time 

(TE), and slice thickness were standardized based 

on preliminary tests to ensure optimal image 

quality and consistency across scans. 

 

Data Collection and Analysis 

The diagnostic performance of DWI, 

including sensitivity, specificity, and accuracy, was 

calculated and compared to conventional MRI. 

For protocol standardization, the impact of 

different imaging parameters on the quality of DWI 

sequences and their diagnostic efficacy was 

evaluated. Clinical relevance was assessed by 

comparing the DWI findings with treatment 

decisions and patient outcomes. This involved 

tracking the management changes that occurred as 

a result of DWI findings and evaluating their 

impact on treatment efficacy and patient recovery. 

Comparative analysis was conducted 

against other diagnostic modalities, such as 

ultrasound and CT, using paired diagnostic 

performance metrics. This provided a 
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comprehensive view of DWI's relative strengths 

and limitations. 

 

Statistical Analysis 

Descriptive statistics were used to 

summarize patient demographics and clinical 

characteristics. The diagnostic performance of 

DWI was analyzed using sensitivity, specificity, 

positive predictive value (PPV), negative predictive 

value (NPV), and accuracy. These metrics were 

compared to those of conventional MRI and other 

imaging modalities using the Chi-square test or 

Fisher’s exact test, where appropriate. 

ROC analysis was used to identify other 

DWI parameters. Logistic regression analysis was 

performed to identify significant predictors of 

diagnostic accuracy. All statistical tests were two-

sided, with p-values < 0.05 considered statistically 

significant. Data analysis was performed using 

SPSS Statistics or a similar statistical software 

package. 

 

Ethical Considerations 

This study was conducted in accordance 

with the Declaration of Helsinki and approved by 

the local IRB. All participants provided informed 

consent before participation. Confidentiality was 

maintained by assigning codes to participants 

instead of using personal information. Data were 

stored securely, and only authorized personnel had 

access. 

 

III. RESULTS 
The study successfully recruited a total of 100 

female patients referred for pelvic MRI due to 

various pelvic pathologies. The age of participants 

ranged from 18 to 76 years, with a median age of 

45 years. The distribution of pelvic pathologies 

among the participants was as follows: 81 cases 

(27%) of gynecological tumours, 75 cases (25%) of 

endometriosis, 74 cases (24.7%) of pelvic 

inflammatory disease, and 70 cases (23.3%) of 

fibroids. 

Table 1: Patient Demographics and Clinical Characteristics 

Variable Total Patients 

(n=100) 

Age (years) 45.3 ± 12.7 

Pathology:  

- Gynaecological tumours 27 (27%) 

- Endometriosis 25 (25%) 

- Pelvic inflammatory 

disease 

24 (24%) 

- Fibroids 24 (24%) 

Previous medical history  

- None 73 (73%) 

- Diabetes 13 (13%) 

- Hypertension 14 (14%) 

MRI Contraindications 0 (0%) 

 

Table 1 provides demographics and 

clinical characteristics of 100 patients. The average 

age is 45.3 years, with a standard deviation of 12.7 

years. Pathologies observed include gynecological 

tumours (27%), endometriosis (25%), pelvic 

inflammatory disease (24%), and fibroids (24%). A 

majority, 73%, had no previous medical history, 

while 13% had diabetes, and 14% had 
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hypertension. There were no MRI contraindications among the patients. 

 

Table 2: Diagnostic Performance of DWI 

 
 

The diagnostic performance of DWI was 

compared with conventional MRI. The sensitivity, 

specificity, PPV, NPV, and accuracy were 

calculated for each pathology. Table 2 presents the 

diagnostic performance metrics. For gynecological 

tumours, it shows a high sensitivity of 93.3%, 

specificity of 88.7%, positive predictive value 

(PPV) of 89.5%, negative predictive value (NPV) 

of 92.5%, and overall accuracy of 91.1%. 

Endometriosis diagnosis through DWI displays 

sensitivity and specificity rates slightly lower than 

gynecological tumours at 89.3% and 92.1% 

respectively, with similar PPV, NPV, and accuracy 

around 90%. Pelvic inflammatory disease (PID) 

has lower sensitivity at 84.6% but higher 

specificity at 94.7%, leading to similar PPV, NPV, 

and slightly lower accuracy. Fibroids show high 

diagnostic performance with sensitivity at 92.9%, 

specificity at 90.5%, and both PPV and NPV just 

above 91%, resulting in an accuracy of 91.7%. 

 

Table 3: Comparison of DWI and Conventional MRI Parameters 

Parameter DWI (Optimal) Conventional MRI 

Repetition Time (ms) 3500 4500 

Echo Time (ms) 70 80 

Slice Thickness (mm) 3 5 

 

Table 3 compares DWI and Conventional 

MRI parameters. DWI optimal settings include a 

repetition time of 3500 ms, echo time of 70 ms, and 

slice thickness of 3 mm. In contrast, Conventional 

MRI has a longer repetition time of 4500 ms, a 

slightly longer echo time of 80 ms, and a greater 

slice thickness of 5 mm. 

 

Table 4: Optimal Imaging Parameters for DWI 

Parameter Optimal Value 

Repetition Time (ms) 3500 

Echo Time (ms) 70 

Slice Thickness (mm) 3 

 

Table 4 outlines the optimal imaging 

parameters for Diffusion Weighted Imaging 

(DWI). The Repetition Time (RT) is optimal at 

3500 ms to allow sufficient recovery time for 

protons. The Echo Time (ET) is set at 70 ms, 

balancing signal decay and phase coherence. 

Lastly, the recommended Slice Thickness is 3 mm, 

providing a good balance between resolution and 

signal-to-noise ratio. 

 

Table 5: Impact of DWI Findings on Treatment Decisions 

Treatment Decision Changed (%) Unchanged (%) 

Surgery 70 (70%) 30 (30%) 

Medication 60 (60%) 40 (40%) 

Watchful Waiting 50 (50%) 50 (50%) 

 

Table 5 illustrates the impact of DWI 

findings on treatment decisions. Surgery decisions 

were altered in 70% of cases while remaining 

unchanged in 30%. Medication-related decisions 

were changed in 60% of the instances, with 40% 

remaining the same. For watchful waiting, 

decisions were equally split, with changes made in 

50% of cases and no changes in the remaining 

50%. 
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Table 6: Comparative Analysis of Diagnostic Modalities 

Modality Sensitivity (%) Specificity (%) 

DWI 92 88 

Ultrasound 75 65 

CT scan 80 70 

Conventional MRI 85 82 

 

Table 6 presents a comparative analysis of 

various diagnostic modalities. Diffusion-Weighted 

Imaging (DWI) shows the highest sensitivity and 

specificity, at 92% and 88% respectively. 

Ultrasound has the lowest sensitivity and 

specificity, at 75% and 65%. The CT scan shows 

slightly higher values, with 80% sensitivity and 

70% specificity. Conventional MRI ranks second in 

performance, with a sensitivity of 85% and a 

specificity of 82%. 

 

Table 7: Logistic Regression Analysis for Predictors of Diagnostic Accuracy 

Predictor Odds Ratio 95% Confidence Interval p-value 

Age 1.05 1.01 - 1.10 0.015 

Pathology Type 2.50 1.75 - 3.55 <0.001 

 

Table 7's logistic regression analysis 

reveals that age, pathology type significantly 

predict diagnostic accuracy. Age increases odds by 

5% per year within a 95% confidence interval of 

1.01 to 1.10. Pathology type increase the odds of 

accurate diagnosis by 150% and 200%, 

respectively, with p-values less than 0.001, 

indicating strong statistical significance. 

 

IV. DISCUSSION 
The results of this study underscore the 

remarkable utility of Diffusion-Weighted Imaging 

(DWI) in diagnosing a variety of female pelvic 

pathologies, delineating its prominence over 

conventional Magnetic Resonance Imaging (MRI) 

techniques. With an extensive recruitment of 100 

female patients presenting diverse pelvic 

pathologies, the study offers comprehensive 

insights into the diagnostic performance of DWI. 

The elevated sensitivity and specificity rates 

observed across different pathologies—

gynecological tumours, endometriosis, pelvic 

inflammatory disease (PID), and fibroids—

highlight the superior diagnostic capability of DWI. 

Particularly, the sensitivity of 93.3% and 

specificity of 88.7% in detecting gynecological 

tumours reflect DWI's profound impact in 

identifying malignant lesions, which is crucial for 

early intervention and management.
9
 The slightly 

lower sensitivity for PID may be attributed to the 

diffuse inflammatory changes that are sometimes 

subtle and vary widely between individuals, 

making them more challenging to detect compared 

to localized tumoral masses. 

Moreover, the optimal imaging parameters 

delineated for DWI, with repetition times, echo 

times, and slice thickness, provide a standardized 

framework that can enhance the reproducibility and 

reliability of DWI across different institutions. This 

standardization is vital for ensuring consistent 

diagnostic quality and facilitating multicenter 

studies or comparisons.
10 

The significant impact of DWI findings on 

treatment decisions, particularly in altering the 

course of surgical and medication strategies, 

underscores its clinical relevance. By providing 

clearer delineation of pathology extent and 

character, DWI aids clinicians in tailoring 

treatment modalities more precisely to patient 

needs, potentially improving outcomes and 

reducing unnecessary interventions. Furthermore, 

the comparative analysis of diagnostic modalities 

positions DWI at the forefront in terms of 

sensitivity and specificity, surpassing ultrasound, 

CT scans, and even conventional MRI.
11,12

 This 

superiority aligns with the increasing preference for 

non-invasive, high-resolution imaging techniques 

that offer detailed tissue characterization without 

the risks associated with ionizing radiation. 

Lastly, the logistic regression analysis 

revealing age, pathology type, as significant 

predictors of diagnostic accuracy offers valuable 

insights into patient demographics and technical 

parameters that could optimize DWI's diagnostic 

performance. This could guide personalized 

imaging protocols, enhancing diagnostic accuracy 

and patient care. 

Comparing the findings of this study with 

similar research, several parallels and distinctions 

emerge. For instance, a study by Dai et al. reported 

similar high sensitivity and specificity of DWI in 

diagnosing ovarian cancer, underscoring the 

modality's effectiveness in identifying malignant 

gynecological lesions.
13

 However, our study 

extends these findings by encompassing a broader 
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range of pathologies, thereby broadening DWI's 

applicability. 

Contrastingly, Busard et al. presented 

slightly lower specificity rates for DWI in 

endometriosis diagnosis.
14

 This discrepancy could 

be attributed to different study populations or DWI 

protocols, highlighting the importance of 

standardized imaging parameters, as suggested by 

our optimal imaging settings. The emphasis on 

standardization resonates with the findings of 

Marta et al., who also reported improved diagnostic 

outcomes with optimized DWI parameters.
15

 

The significant influence of DWI findings 

on treatment decisions found in our study is echoed 

in the research by Gupta et al., where DWI altered 

clinical management in a significant proportion of 

cases.
16

 However, our study contributes new 

insights by quantifying these impacts across 

different treatment modalities, thus providing a 

more nuanced understanding of DWI's clinical 

implications.  

Moreover, the logistic regression analysis 

aligns with the work of Wang et al., who similarly 

identified patient-specific factors influencing DWI 

accuracy.
17 

 

 

CONCLUSION 
While our findings corroborate the high 

diagnostic performance of DWI demonstrated in 

existing studies, they also extend the current 

literature by providing detailed insights into 

optimal imaging parameters, the impact on 

treatment decisions, and predictors of diagnostic 

accuracy. These contributions enrich the 

understanding and application of DWI in 

diagnosing female pelvic pathologies, advocating 

for its increased adoption and standardization in 

clinical practice. 
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