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ABSTRACT:

Introduction: Since magnetic resonance imaging (MRI) offers high contrast resolution, provides good tissue characterization, and is
capable of multiplanar imaging capabilities, it is becoming a useful tool for the evaluation of female pelvic pathology. Since MRI is
more expensive and potentially less readily available than ultrasound, it is important to know when patients should undergo MRI.
Aim & objective: To study MRI & ultrasound appearance of various pathologies of female pelvis, to assess which modality is more
accurate in a particular pathology and to assess the sensitivity & specificity of MRI & ultrasound in various Pelvic pathologies.
Methodology: 50 female patients were randomly selected who reported with clinical positive symptoms and findings of pelvic
pathologies. Equipments which were used to assess the pathologies were ESAOTE my lab 40 with is color doppler and GE (1.5T) for
MRI Machine. Descriptive statistical analysis was carried out in the study. Results: MRI and USG provide valuable adjunct in pre
and post-operative evaluation. This study comprised of 50 cases, with maximum patients in the age group of 31 to 40, followed by 41
to 50 and then 21 to 30 years. The commonest complaint being Bleeding PV, followed by pain abdomen, post menopausal bleeding
and others. USG was able to diagnose 60% of the congenital defects in comparison to MRI (100%).USG was able to diagnose 42%
with adnexal lesions, 26% with uterine lesions and 100% with cervical cancers (only with the quantification of the lesion), but the
specificity was 100% with USG. On MRI, maximum group were adnexal lesions followed by uterine lesions followed by cervical
cancer and then others. Conclusion: Since magnetic resonance imaging (MRI) offers high contrast resolution, provides good tissue
characterization, and is capable of multiplanar imaging capabilities, it is becoming a useful tool for the evaluation of female pelvic
pathology. It is more accurate and specific than USG. Since it is more expensive than the USG and need more expertise, it is
important to know when patients should undergo MRI.
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NTRODUCTION:
The indications for Magnetic Resonance Imaging
(MRI) of the female pelvis have expanded

Some of the indications for MRI evaluation of the female
genital tract are: infertility, Congenital anomalies™
Ovarian and cervical lesions, Pelvic inflammatory Disease

considerably over the past decade, The impetus

behind these expanding indications is multifactorial.
First, there has been widespread dissemination of MRI
hardware and software techniques that allow the routine
acquisition of images with high spatial or temporal
resolution, Second, the advent of minimally invasive
therapies in the management of gynaecologic disorders has
created a need for increased accuracy in the preoperative
evaluation of these patients, Finally, in this era of cost
containment, several studies have shown that the
appropriate use of MR imaging in the diagnostic algorithm
minimizes cost.

etc.

MRI of the adult female pelvis is a well-established tool in
the evaluation of pelvic pathology and is often used as a
supplement to sonography. The need for diagnostic surgical
intervention has largely been eclipsed with the advent of
magnetic resonance imaging, which has become the
imaging modality of choice for characterisation of
congenital Mullerian anomalies .MRI allows a precise
delineation or uterus didelphys and unilateral blind vagina,
a congenital abnormality, clearly demonstrating the
transverse vaginal septum with hematometrocolpos and
uterus didelphys®.
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MRI of the pelvis can characterize a wide variety of
ovarian lesions. For women with possible adnexal
pathology, MRI is useful for lesion characterization. In
some lesions such as mature teratoma (dermoid),
endometrioma, and ovarian fibroma, specific benign
diagnoses can be established by MR examination and
surgery can, in select Cases, be modified or avoided.

MRI is gaining momentum for staging gynaecologic
malignancies .Ovarian cancer is the second most common
pelvic tumour and the leading cause of death from
gynaecologic malignancy. In patients With ovarian cancer,
MRI determination of disease extent helps treatment
planning either as a surgical roadmap or to identify non
resectable patients. MRI staging is adjunct to clinical and
surgical staging in women with cervical or endometrial
cancer, respectively’®.

METHODOLOGY:

The objectives of this prospective study were to compare
the findings of MRI & ultrasound in various pathologies of
female pelvis and to evaluate the accuracy of the imaging
technique for particular pathology.

50 female patients were randomly selected irrespective of
age and socioeconomical status who reported with clinical
positive symptoms and findings of pelvic pathologies.
Equipments which were used to assess the pathologies
were ESAOTE my lab 40 which is color doppler and GE (1.5T)
for MRI Machine A clinical history was taken for each
patient regarding symptoms relevant to the pelvic problem
and Clinical Examination details were collected from the
current case file and past medical records. MRI Imaging
was performed in supine position with an empty bladder
after fasting of atleast 4 hrs to limit the bowel motion.
Body coil allowing better coverage had been used. T1WI
images were used to depict the anatomy, tissue
characterization, nature of fluid collections. T2WI images
to identify uterine and vaginal zonal anatomy and to depict
intrauterine pathology.GRE sequences were used for
staging malignancies. Axial and Sagittal planes were used
for evaluation of uterus. Both T1 and T2 spin echo
sequences to identify and evaluate the ovaries. Both
transverse and coronal planes were used for identification
of ovaries and confirming that a mass originates in the
adnexa rather than uterus. Fat suppressed sequences were
helpful in suspected cases of Dermoids. Gadolinium
enhanced T1WI were used in some of the cases.
Descriptive statistical analysis was carried out in the study.
Results on continuous measurements are presented on
Mean +/- SD (Min. — Max.) and results on categorical

Table 1: Correlation of USG and MRI Diagnosis

measurements are presented in Number (%). Significance
is assessed at 5% level of significance. Chi square test /
Fisher Exact test has been used to find the significance of
association of USG diagnosis with MRI diagnosis,
Diagnostic statistics such as sensitivity, specificity, PPV,
NPV and Accuracy has been used to find the correlation of
USG diagnosis with MRI diagnosis. The Statistical
software namely SPSS 15.0, Stata 8.0, MedCalc 9.0.1 and
Systat 11.0 were used for the analysis of the data and
Microsoft word and Excel have been used to generate
graphs, tables etc.

RESULTS:

A Correlation clinical radiological study consisting of 50
female patients is undertaken to study the correlation of
findings of USG diagnosis with MRI diagnosis. The
maximum numbers of patients were in the age group 31-40
years. Among the 50 patients, the maximum patients
presented with menorrhagia. The maximum cases in USG
and MRI diagnosis were those of benign adnexal lesions.
There were 30 cases (60%) of USG which correlated with
the diagnosis of MRI while the others were not entirely
correct or either doubtful. (Table 1 and Graph 1)
Correlation of USG and MRI diagnosis was also done by
dimension wise observation and it was found that USG was
able to diagnose 1 (2%) case of congenital defect while
MRI diagnosed both the cases (4%) of congenital defects
with ease. Similarly USG diagnosed 21 benign adnexal
lesions(42%) while MRI diagnosed 24 adnexal
lesions(48%).USG was able to diagnose carcinoma cervix
as well as ovary grossly but MRI was able to delineate the
lesion and help with the staging of which was not possible
with USG.USG was able to diagnose 1 (2%) case of
endometrial carcinoma while MRI diagnosed 2 cases (4%)
of the endometrial carcinoma. Of the cases with benign
uterine lesions 13 (26%) were diagnosed by USG while
MRI diagnosed 14 (28%) cases..There were 7 doubtful
cases (14%) of diagnosis by USG while MRI had one as
doubtful diagnosis. (Table 2 and Graph 2)

USG was able to diagnose 50% Of congenital defects in
comparison to MRI, 92.8% with benign uterine lesions,
87.5% with benign adnexal lesions and 100% with ovarian
as well as cervical carcinomas(only quantification of
lesion)and 50% with endometrial carcinomas but the
specificity was 100% with USG .among the carcinoma
cervix cases USG was able to diagnose the growth in
cervix but was not able to tell the extent clearly which we
were able to diagnose clearly on MRI. (Graph 3)

Correlation
Number correlated
Number not correlated

Number (n=50)

30
20

% 95% CI
60 43.3-76.6%
40  28.9-51.0%
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TABLE 2: Correlation Of USG & MRI Diagnosis on Dimension Wise Observation

DIAGNOSIS USG DIAGNOSIS
NO %
Congenital lesions defects 1 2
Benign uterine lesions 13 26
Benign adnexal lesions 21 42
Endometrial carcinoma 1 2
Ovarian malignancy 2 4
Carcinoma Cervix 5 10
Doubtful diagnosis/others 7 14

No

MRI DIAGNOSIS

%

28
48

10

Graph 1: Correlation of USG and MRI Diagnosis

CORRELATION OF USG DIAGNOSIS AND MRI
DIAGNOSIS CASEBY CASE

m Number correlated  mNumber not correlated

Graph 3: Correlation of USG diagnosis with MRI diagnosi
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Graph 2: Correlation of USG & MRI Diagnosis on
Dimension Wise Observation
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DISCUSSION:

Space occupying lesions in the pelvis are very common
over a wide age range. Many conditions may give rise to a
pelvic mass and it is frequently difficult to arrive at an
accurate diagnosis. MRI and USG provide valuable adjunct
in pre and post-operative evaluation. In this study of 50
cases, MRI was performed on a 0.35T machine and the
sequences taken were Sagittal T1, T2, Axial T1, T2 and
Coronal T1, T2 and Fat suppressed T2WI sequences. This
study comprised of 50 cases, with maximum patients in the
age group of 31 to 40, followed by 41 to 50 and then 21 to
30 years. The range was between 16 to 75 years. The
mean was 41 years which was similar to a study conducted
by Lisa bame Schwartz et al7, where patients ranged
between 17 to 83 years (mean, 41 years; median, 38 years).
Most patients were of reproductive age. The commonest
complaint being Bleeding PV (38%), followed by pain
abdomen(28%), post menopausal bleeding (16%) and
others (18%). In a study by Lisa Bame Schwartz et al’, the
commonest presenting complaint was bleeding PV (73%).
Another study by Janio Szklaruk et al® also showed that the
commonest presenting complaint was bleeding PV. USG
was able to diagnose 60% of the Congenital defects in
comparison to MRI (100%), where this was similar to a
study by R.K.Zurawin et al’, where they were able to
diagnose only 50% by USG while on MRI it was 100%.
Among the cases where tissue diagnosis was available, Ca.
cervix (n=5) cases were the maximum with Squamous cell
carcinomas (n=4) 8%, which was similar to a study by
Janio Szklaruk et al® where they had a maximum of
Squamous cell carcinomas - 90%, followed by
Adenocarcinoma (n=4) 8% A study by Wright TC et al"
where they quoted 10 to 15% range. In our study, uterine
fibroids, only (n=4—8%) was diagnosed with USG while 6
(12%) were diagnosed by MRI. This was similar to studies
by Haricak et al, Hamlin et al and Dudiak et al''" where
MR imaging to be more accurate than US. On USG there
were 7(14%) patients where the diagnosis was doubtful,
which was similar to a study by Lisa Bame Schwartz et al
where they had a doubtful diagnosis in 26%. In the present
study, MRI had one doubtful diagnosis (2%).

Since magnetic resonance imaging (MRI) offers high
contrast resolution, provides good tissue characterization,
and is capable of multiplanar imaging capabilities, it is
becoming a useful tool for the evaluation of female pelvic
pathology. Since MRI is more expensive and potentially
less readily available than ultrasound, it is important to
know when patients should undergo MRL'* Ultrasound is
the imaging modality of choice for the female pelvis. It is
widely available, has broad acceptance by patients as a
"familiar test," and is relatively inexpensive. High
resolution imaging of transvaginal ultrasound provides
high diagnostic accuracy for pelvic pathology. However,
there are some shortcomings with this modality, such as the
limited field of view, obscuration of pelvic organs by the

presence of bowel gas, inherent limitations dependent on
patient size, and its dependence on the skill and experience
of the operator."

CONCLUSION:

MRI offers improved tissue contrast, and direct multiplanar
imaging, has better accuracy, sensitivity and specificity in
evaluation of female genital tract in comparison with USG.
MRI is a better modality for detecting, characterization of
various diseases, staging patients with carcinomas where
accurate diagnosis will make an impact on their surgical
and medical management planning in comparison with
USG. MRI is a costlier modality and needs expertise in
interpretation. USG remains the cost effective primary
imaging modality for the evaluation of a clinically
suspected pelvic lesion.
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