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A bs t rac t  

Objectives: To assess the diagnostic accuracy of MRI in the diagnosis of ovarian endometriosis, compared to laparoscopy as the gold standard. 
Methodology: This descriptive, cross-sectional validation study was conducted in the Department of Radiology at Holy Family Hospital from 
April 30, 2019, to October 29, 2019 Rawalpindi. A total of 211 female patients, aged 15-70 years, with suspected ovarian endometriosis were 
enrolled. All patients underwent an MRI according to the specified protocol, followed by laparoscopy. All patients were enrolled in the study 
according to inclusion and exclusion criteria. Qualitative variables (history of surgeries) were reported in terms of frequency and percentage, 
and quantitative variables (age, mean creatinine, mean hemoglobin) were presented as mean ± standard deviation. MRI findings were then 
compared to laparoscopic findings.  
Results: All patients underwent MRI, revealing that 115 were true positives and 7 were false positives. Among the 89 MRI-negative patients, 
7 were false negatives, indicating the presence of ovarian endometriosis upon laparoscopy, while 82 were true negatives (p=0.0001). The 
overall sensitivity, specificity, positive predictive value, negative predictive value, and diagnostic accuracy of MRI for diagnosing ovarian 
endometriosis compared to laparoscopy as the gold standard were 94.26%, 92.13%, 94.26%, 92.13%, and 93.36%, respectively. 
Conclusion: This study concludes that MRI demonstrates the highest diagnostic accuracy for diagnosing ovarian endometriosis among all 
available diagnostic tools, making it a safe and accurate option for reducing patient morbidity. 
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Introduction 

Endometriosis is a significant and clinically distressing 

condition in women of reproductive age, defined as the 

presence of endometrial stroma and glands outside the 

endometrium.1 It is a heterogeneous disease comprising 

ovarian, peritoneal, and deep infiltrating types.2 The 

estimated prevalence in the female population is 

generally 6-10%, while it ranges from 35-50% in women 

with pelvic pain and infertility.3 The widely accepted gold 

standard for diagnosing this condition is visual 

inspection of pelvic organs performed during surgery, 

preferably complemented by histopathological 

diagnosis.4 Due to the impracticality of this diagnostic 

method, in most cases, it takes an average of 12 years 

for affected women to be diagnosed and receive 

appropriate treatment.5 This represents a substantial 

hidden aspect of this disease. Additionally, extensive 

manipulation of pelvic organs during diagnosis and 

excision is associated with multiple complications. 

Therefore, the importance of pre-operative diagnostic 

tests with reasonable accuracy to prevent unnecessary 

surgery and undue complications cannot be overstated. 

Currently available non-invasive diagnostic tools include 

transvaginal and trans-rectal sonography, Magnetic 

Resonance Imaging (MRI), and 3-D ultrasound, each 

with its own advantages and limitations.6 Transvaginal 

sonography (TVS) is limited to married patients and is 

not virtually painless, while the widespread use of MRI is 

constrained by its cost.7 Reported sensitivities and 

specificities for MRI in one study were in the range of 

86.4% and 95.2%, respectively8, and in another study, 

they were 73.1% and 94.3%, respectively.9 For TVS, the 

values ranged between 73.9% and 87.5% in one study10 
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and 70.9% and 92.8%, respectively, in another study11 

While the diagnostic accuracy of these modalities has 

been extensively evaluated for deep infiltrating and 

peritoneal endometriosis, studies for the diagnosis of 

ovarian endometriosis are lacking. Therefore, the 

challenge remains in selecting the most preferred 

imaging modality for diagnosing ovarian endometriosis. 

The aim of the present study was to determine the 

diagnostic accuracy of MRI in patients with ovarian 

endometriosis. 

Methodology  

This was a descriptive (cross-sectional) validation study 

conducted in the Department of Radiology at Holy 

Family Hospital in Rawalpindi. The study was conducted 

from April 30, 2019, to October 29, 2019. The sample 

size was calculated using the WHO sample size 

calculator, employing statistics for MRI (with a sensitivity 

of 0.8646, specificity of 0.9526, a confidence level of 

95%, absolute precision for sensitivity of 10%, absolute 

precision for specificity of 5%, and a prevalence of 

15.7%). Our sample size was determined to be 211. This 

sampling was conducted using the non-probability 

consecutive sampling method. 

Inclusion Criteria: All female patients aged 15-70 years 

with a suspicion of ovarian endometriosis were included 

in this study. Clinical suspicion was based on 

symptomatology (chronic pelvic pain, dyspareunia, and 

dysmenorrhea) and physical examination findings. 

Exclusion Criteria: Patients with deep infiltrative 

endometriosis (other than ovarian endometriosis), a 

history of allergy to gadolinium contrast, claustrophobia, 

renal failure, a history of any metallic implants preventing 

MRI study, structural anomalies of the reproductive 

system, pregnancy, or refusal were excluded from the 

study. 

Written informed consent was obtained from the patients 

included in the study. Prior approval was sought from the 

hospital's ethical committee. All patients were enrolled in 

the study according to inclusion and exclusion criteria. 

Relevant patient information was collected on a 

structured proforma. All patients underwent an MRI as 

per the protocol mentioned below, followed by 

laparoscopic evaluation afterward. 

The prerequisites for this examination included a 

partially filled bladder, and images were captured using 

a 1.5 Tesla (GE Healthcare Machine) through the pelvic 

coil. The protocol comprised axial, coronal, and sagittal 

T1- and T2-weighted images. T1 axial and sagittal fat 

saturation techniques without contrast were also 

performed. Endometriosis was characterized by a high 

signal on T1- and a low signal on T2-weighted images. 

All MRI examinations were evaluated by an experienced 

and blinded operator. Figure I shows the signal 

characteristics of endometriomas on T1WI. 

Figure 1. Signal Characteristics of Endometrioms on 

T1WI. 

Laparoscopy was performed by an experienced 

gynecologist. The pelvic cavity was explored, and 

endometriosis was classified according to the revised 

American Society for Reproductive Medicine 

classification. Laparoscopic findings were considered 

the gold standard for the diagnosis of ovarian 

endometriosis. 

Data was recorded and analyzed using the Statistical 

Package for the Social Sciences (SPSS, version 22.0) 

for Windows. Qualitative variables (history of surgeries) 

were reported in terms of frequency and percentage, 

and quantitative variables (age, mean creatinine, mean 

hemoglobin) were presented as mean ± standard 

deviation. Effect modifiers (age, previous history of 

surgery) were controlled through stratification. 

Sensitivity, specificity, positive predictive value (PPV), 

and negative predictive value (NPV) were computed 

according to the formulas mentioned in Table I. 

Table I: Formulae for Sensitivity, Specificity, PPV & 
NPV. 

 Disorder No Disorder 

Positive Test 
Results 

True Positive 
(TP) 

False Positive 
(FP) 

Negative Test 
Results 

False Negative 
(FN) 

True Negative 
(TN) 

Sensitivity = TP/(TP+FN)            Specificity = TN/(TN+FP) 
PPV = TP/(TP+FP)                      NPV = TN/(FN+TN) 
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Results  

Age range in this study was from 15-70 years with mean 

age of 33.64 ± 10.07 years. Majority of the patients 169 

(80.09%) were between 15-40 years of age as shown in 

Table II. Distribution of patients according to previous 

history of surgery is shown in Figure 2. 

Table II: Distribution of patients according to Age 

Age (years) No. of Patients %age 

15-40  169 80.09 

41-70 42 19.91 

Total 211 100.0 

Figure 2. Showing the Distribution of patients 
according to previous history of surgery (n=211) 

All the patients were subjected to MRI and found that 

115 were True Positive and 07 were False Positive. 

Among 89, MRI negative patients, 07 (False Negative) 

had ovarian endometriosis on laparoscopy whereas 82 

(True Negative) had no ovarian endometriosis on 

laparoscopy (p=0.0001) as shown in Table III. Overall 

sensitivity, specificity, positive predictive value, negative 

predictive value and diagnostic accuracy of MRI for 

diagnosis of ovarian endometriosis in comparison with 

laparoscopy as gold standard was 94.26%, 92.13%, 

94.26%, 92.13% and 93.36% respectively.  

Discussion  

Laparoscopy is considered the gold standard for 

diagnosing endometriosis.12 One-step surgery, involving 

both diagnosis and complete excision of the lesions at 

the same time, is essential for the successful treatment 

of endometriosis. Therefore, presurgical mapping of 

endometriotic lesions becomes an important issue.13 

Currently, ultrasound is the preferred initial assessment 

method. Transvaginal ultrasound is more sensitive but 

has important limitations due to the relatively small field 

of view and operator dependency.14 MRI is increasingly 

being used for the evaluation of endometriosis, with 

reported sensitivity and specificity values ranging from 

69–92% and 75–98%, respectively.15,16 Most authors 

recommend using MRI as an adjunct tool in cases where 

ultrasound results are inconclusive. 

As demonstrated in a similar study17, the sensitivity, 

specificity, positive predictive value (PPV), and negative 

predictive value (NPV) of MRI for diagnosing deeply 

infiltrative endometriosis were 90.3%, 91%, 92.1%, and 

89%, respectively. Another study indicated18 that MRI 

had high patient-level sensitivity for diagnosing 

endometriosis in lesion stages II to IV but not in stage I, 

while the specificity of this tool was high in all stages. 

The accuracy of MRI in detecting endometriosis was 

found to be independent of the lesion's stage. A similar 

study.19 also reported a wide range of sensitivity for MRI, 

ranging from 35.3% to 87.6%, but with high specificity, 

ranging from 68.2% to 84.6%, for diagnosing 

endometriosis. Thus, the sensitivity of this modality may 

be affected by the location of endometriosis, with the 

lowest sensitivity in the peritoneum and the highest 

sensitivity in the pouch of Douglas.20 In another study by 

Manganaro et al21,22, high percentages of sensitivity 

(96.97%), specificity (100.00%), PPV (100.00%), and 

NPV (92.86%) were obtained for MRI in detecting 

endometriosis. 

Medeiros et al. recently published a meta-analysis on 

the diagnostic efficiency of pelvic MRIs in the diagnosis 

of deep endometriosis.23 This meta-analysis reviewed 

20 studies that compared findings from high-field MRIs 

(1.0-3.0 T) to surgical findings (laparoscopic or open) 

and histology as a reference standard. In summary, the 

MRI studies showed 83% sensitivity and 90% specificity 

in diagnosing endometriosis-related injuries. The 

location that exhibited the highest sensitivity was the 

pouch of Douglas (sensitivity = 89%, specificity = 94%), 

Table III: Comparison of MRI findings with laparoscopy results 

 Positive result on 
laparoscopy 

Negative result on 
laparoscopy 

P-value 

Positive result on MRI   115 (TP)* 07 (FP)*** 0.0001 
Negative result on MRI 07 (FN)** 82 (TN)**** 
*-TP=True positive **-FP=False positive ***-FN=False negative ****-TN=True negative 

Sensitivity: 94.26%,      Specificity: 92.13%,          PPV: 94.26%,         NPV: 92.13%,         Diagnostic Accuracy: 93.36% 
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while in the anterior compartment, MRI sensitivity was 

lower (bladder sensitivity = 64%, specificity = 98%).24 

In conclusion, laparoscopy is undoubtedly a definitive 

tool for the diagnosis and treatment of endometriosis, 

but it requires presurgical mapping. Ultrasound (USG) is 

used as an initial diagnostic method due to its 

availability, affordability, and non-invasiveness, but it 

has limited diagnostic value. Transvaginal ultrasound 

(TVS) is a sensitive method with the same benefits as 

TAS but is operator-dependent, has a limited field of 

view, and may face patient hesitancy. MRI retains its 

position as the most sensitive non-operative tool for 

diagnosing the disease compared to laparoscopy. 

Furthermore, we lack local data regarding the accuracy 

of MRI due to its limited availability in the past. However, 

with the increasing availability of MRI in our society, this 

study can be helpful in establishing local guidelines 

regarding its accuracy. 

Conclusion   

This study concluded that diagnostic accuracy of MRI for 

diagnosis of ovarian endometriosis is quite high. So, we 

recommend that MRI should be used routinely for early 

diagnosis of this condition in order to reduce the 

morbidity of patients. 
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