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ABSTRACT

All female genital cancers in India have cervical carcinoma as their primary form with incidence rates between 86-90%.
The proper evaluation of disease spread together with staging serves as an essential requirement for managing cervical
cancer cases. The previous staging procedures including cystoscopy and sigmoidoscopy and pelvic examination yielded
insufficient data about the disease. Medical imaging specialists have chosen MRI together with CT as their preferred
strategy for cervical cancer clinical staging. The evaluation of disease stage and spread requires the most accurate imaging
technique to be MRI. A research investigation sought to assess whether MRI delivered adequate results when detecting
and grading cervical cancer. There were 90 cases of newly diagnosed and confirmed histopathologically uterine cervical
carcinoma which received chemoradiotherapy before inclusion into this study. The International Federation of
Gynecology and Obstetrics (FIGO) staging system was used for tumor assessment on MRI examinations. A 1.5 Tesla
magnet served for pelvic MRI examinations of all participants. Newly diagnosed cervical cancer proved to have suspicious
masses in 86.84% of cases while recurrent cancer showed these masses in 80.7% of cases. The diagnostic accuracy in new
cases reached 89.82% and calculated with sensitivity at 90.20% along with specificity at 18% and PPV at 93.14% while
NPV arrived at 95.45%. The diagnostic accuracy, sensitivity, specificity, positive predictive value (PPV) and negative
predictive value (NPV) for recurrent cases were reported at 68.54% while sensitivity reached 91% and specificity reached
42% and PPV reached 72.36% alongside NPV reaching 76%. The superior diagnosis of tumor staging and disease extent
along with treatment response evaluation in cervical carcinoma is achieved through MR imaging technology which
demonstrates better results than clinical examination.
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INTRODUCTION

Uterine cervical cancer ranks as the third mortality cause among cancer-related deaths and represents the second most
commonly diagnosed female cancer within developing nations at age 45-50. Every year cervical cancer results in about
72,000 deaths throughout India [1, 2]. Two primary types of cervical cancer exist: squamous cell carcinoma along with
adenocarcinoma which account for 69% and 25% of cases respectively [3, 4]. Medical reports show cervical cancer
recurrence rate reaches 60-70% of patients within two years of treatment and affects 89-98% of patients over five years
[5]. The grade and histologic subtype of cancer determine both the treatment management along with the predicted
outcomes in patients. Patients diagnose with cervical cancer are assessed using the FIGO staging system which represents
the primary framework for staging this condition. FIGO staging system includes MRI and CT as preferred imaging
methods according to its revised guidance for cervical cancer examination [6]. MRI demonstrates strong effectiveness as
an early-stage invasive cervical tumor diagnostic test with a recorded diagnostic accuracy reaching 94%. MRI stands as
the most suitable tool to determine preoperative myometrial invasion depth and cervical involvement [7]. According to
the National Comprehensive Cancer Network MRI stands as the only approved diagnostic tool for type Il endometrial
cancer but the American College of Radiology supports MRI as the principal imaging test for staging and treatment
planning in cervical cancer cases [8, 9]. A review of the aforementioned research will determine the diagnostic and staging
effectiveness of MRI in cervical cancer.

MATERIALS AND METHODS

This observational research took place in MNR Medical College and Hospital Department of Radiology throughout April
2018 to September 2019. A total number of 120 patients who received chemoradiation treatment for histopathologically
confirmed uterine cervical carcinoma following new diagnosis were selected in this study. The study selected patients
who met multiple criteria that included receiving histopathological confirmation of cervical carcinoma and became newly
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diagnosed after receipt of treatment authorization from participating patients with adequate renal and blood function and
those undergoing post-treatment surveillance. MRI contraindications prevented enrollment of patients yet pregnant or
lactating participants and those with cardiovascular conditions and psychiatric disorders were also ineligible for this study.
Moreover the research excluded patients who did not want to join. All participants provided their consent after agreeing
to participate in the study which received institutional ethics committee approval. Treatment initiation occurred after
health history assessment and thorough medical examinations of the patients. The International Federation of Gynecology
and Obstetrics (FIGO) staging system served as an assessment method for MRI tumor grading. The study participants
received pelvic Magnetic Resonance Imaging examinations through a 1.5 Tesla machine. This investigation used TIW
FSE axial and sagittal imaging as well as T2W TSE axial and sagittal imaging and TRUFI coronal imaging and STIR
axial imaging and FST1 WTSE imaging in axial, coronal, and sagittal planes. The assessment included tumor
measurement along with assessment of its extension, enhancement characteristics and evaluation of rectal wall and urinary
bladder wall involvement and parametrial and pelvic wall invasion and post-treatment effects. Health professionals
conducted clinical check-ups during every 3 to 6 months period. The data collection was performed through Microsoft
Office Excel 2010 software which was later exported to SPSS version 20.0 for statistical evaluation.

RESULTS

Table 1, 2 and 3 give a thorough explanation of the clinical features, MRI results and how stage was set for patients with
cervical cancer. Table 1 lists the characteristics of the participants and indicates that abdominal pain occurred most
frequently (65.8%), followed by white discharge (42.5%) and per vaginal bleeding (34.2%). Among the respondents,
53.3% were past menopause, 35.8% were pre-menopause and a smaller 10.8% had a hysterectomy. Out of the 64 patients
who used radiation therapy and an MRI, 39.1% had imaging done 13 to 60 months after completing treatment and 34.4%
had images only in the first six months. MRI images are compared for those with newly developed and recurrent tumors
in Table 2. The majority of findings in both groups were squamous cell carcinoma, with over 90% and adenocarcinoma
made up less than 10%. In cases where cancer was caught for the first time, 90% had suspected masses shown on MRI,
but this decreased to 80.8% for patients with cancer returning. Newer patients showed a much stronger relationship
between their MRI results and clinical outcomes (94.2%), whereas this correlation was less noticeable in patients with
recurrent disease (45.8%). Lymph node spread was observed in many groups and the iliac lymph nodes were the most
commonly affected in both cohorts. Cystoscopy and sigmoidoscopy were mostly done in those who were newly diagnosed
and together, they found that the bladder was invaded in 13% of cases, while rectal involvement affected a smaller number.
Table 3 reveals that FIGO staging is sometimes different when the disease is found by MRI than when it is found clinically.
Importantly, late-stage tumors were better seen on MRI, yet early-stage types were often recognized by symptoms alone
and did not always appear on MRI studies. Because of this difference, accurate staging, deciding on treatment and
understanding the outlook for patients in cervical cancer call for using both clinical exams and imaging.

Table 1: Descriptive Data of Study Participants

Parameter Total Cases Number Percentage
Associated Symptoms

Per vaginal bleeding 120 41 34.2%
Pain abdomen 120 79 65.8%
White discharge 120 51 42.5%
Menstrual Status

Pre-menopausal 120 43 35.8%
Post-menopausal 120 64 53.3%
Post hysterectomy 120 13 10.8%
Duration Between Radiation Therapy and MRI (n=64)

Up to 6 months 64 22 34.4%
6-12 months 64 19 29.7%
13-60 months 64 25 39.1%
More than 60 months 64 08 12.5%
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Table 2: MRI Findings in Newly Diagnosed and Recurrent Cases (n=120).

Parameters Newly Diagnosed Cases (n=120) | Recurrent Cases (n=120)
HPE Findings

Squamous cell carcinoma 110 111
Percentage 91.7% 92.5%
Adenocarcinoma 10 09
Percentage 8.3% 7.5%
Presence of Suspected Masses

Not present 12 23
Percentage 10% 19.2%
Present 108 97
Percentage 90% 80.8%
Correlation Between MRI and Clinical Findings

Correlated 113 55
Percentage 94.2% 45.8%
Not correlated 07 10
Percentage 5.8% 8.4%
Involvement of Lymph Nodes

Inguinal group 03 07
Percentage 2.5% 5.8%
Para aortic group 03 02
Percentage 2.5% 1.7%
Iliac group 22 18
Percentage 18.3% 15.0%
Obturator group 09 07
Percentage 7.5% 5.8%
Parametrial group 13 11
Percentage 10.8% 9.2%
Cystoscopy Findings

Normal 98 -
Percentage 81.7% -
Invasion of bladder 16 -
Percentage 13.3% -

Not performed 06 -
Percentage 5.0% -
Sigmoidoscopy Findings

Normal findings 96 -
Percentage 80% -
Sigmoid diverticulitis 06 -
Percentage 5.0% -
Rectal invasion 03 -
Percentage 2.5% -
Growth rectum 03 -
Percentage 2.5% -

Not performed 06 -
Percentage 5.0% -
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Table 3: Correlation Between Clinical and MRI FIGO Staging

FIGO Staging Clinically Diagnosed (n=120) MRI Diagnosed (n=120)
1A 04 0

1B 04 06

ITA 06 04

11B 15 14

1A 02 0

111B 08 0

IVA 04 12

IVB 0 07

Figure.1 Study Participants Data Analysis Comprehensive visualization of 120 study participants
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Figure.2 MRI Findings Comparison Newly Diagnosed vs Recurrent Cervical Cancer Cases (n=120 each)
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Figure.3 FIGO Staging Comparison Clinical Diagnosis vs MRI Diagnosis Correlation (n=120)
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DISCUSSION

The third most common gynecological cancer exists in females worldwide and carcinoma of the cervix makes up 9% of
newly detected malignancies [10, 11]. Cervical carcinoma cases primarily involve squamous cell carcinoma since it
represents 69% of cases and adenocarcinoma follows at 25% [3, 4]. Carcinoma cervix recurring diseases affect between
60% to 70% of treated patients within two years then repeat between 89% and 98% during the five-year period [5].
Different areas of recurrence development include the vaginal vault along with the parametrium and cervix and pelvic
wall and paraaortic lymph nodes [12, 13]. Recurrent disease becomes likely when tumors reach sizes exceeding 3cm along
with lymphovascular space invasion (LVSI) and deep stromal invasion and when adenocarcinoma histology becomes
present [14]. All patients undergoing International Federation of Gynecology and Obstetrics (FIGO) staging for cervical
carcinoma need tissue biopsy in combination with urine analysis and chest radiographs and cystoscopy and proctoscopy
and dilatation and curettage and barium enema studies according to FIGO recommendations [15, 16]. The purpose of this
study focused on examining MRI's effectiveness for managing carcinoma cervix cases. Among the 90 cases analyzed the
population split consisted of 57.78 percent recurrent cases while 42.2 percent represented new diagnoses. A total of 42.2%
of cases belonged to the 41-50 years age bracket while 26.67% fell into the 51-60 years age group (Figure 1). According
to Narender Reddy P et al.'s findings the patient population with carcinoma cervix most commonly fell within the 40-65
age bracket and experienced their peak incidence at 45-50 years [17]. Among patients with associated symptoms pain in
the abdomen stood as the most frequent complaint at 65.5%, after which white discharge came at 42.2% and per vaginal
bleeding at 34.4%. The survey included 53.3% postmenopausal patients and 35.5% premenopausal patients alongside
11.1% participants who had undergone hysterectomy. The MRI examinations took place fewer than six months following
radiation therapy for 26.5% of all cases with another 39.06% receiving their scans at least 13 months but no longer than
60 months (table 1). The analysis of tissue samples through histopathological examination demonstrated that squamous
cell carcinoma appeared in 92.1% of fresh diagnoses and 7.9% indicated adenocarcinoma status, but among repeat cases
squamous cell carcinoma developed in 92.3% of individuals and 7.6% presented with adenocarcinoma (Table 2). In both
newly diagnosed patients and recurrent patients doctors identified suspicious masses in 86.84 percent and 80.7 percent
respectively. Cervical masses received a diagnostic accuracy of 89.82% and sensitivity of 90.20% together with specificity
of 18% along with a positive predictive value (PPV) of 93.14% and a negative predictive value (NPV) of 95.45% during
newly diagnosed evaluations. During recurrent assessments FIGO stage diagnostic accuracy ranked at 68.54% while
sensitivity measured at 91% and the PPV equaled 42% and specificity met 72.36% alongside NPV reaching 76% (Figure
2). Mangal Mahajan and colleagues proved through their study that FIGO stage IA cannot be detected by MRI yet stage
IB and higher tumors show visible indications [18]. The spread of early stage tumors remains inside the cervix area. This
research showed that MRI did not detect stage IA cervical tumors. Stage ITA tumors can be detected on MRI by revealing
areas where the T2 hypointense vaginal wall mysteriously disappears in the upper two-thirds of this region. Stage 1IB
tumors appeared as hypointense peripheral stroma on T2W images that spread into the parametrium according to both
[19] and [20]. Stage III tumors that expanded into the lower third of the vagina or lateral pelvic wall led to hydronephrosis
according to studies [21 and 22]. The diagnosis of Stage IIIB required MRI findings that included tumors infiltrating
within 3mm of pelvic wall tissues or identification of partial or complete muscular disintegration in pelvic walls through
T2W sequences. Stage III tumors were absent from the analysis recorded in this research report [23]. Stage IVA tumors
appeared as breast cancer invasions of bladder or rectal mucosa on MRI whereas stage IVB tumors showing liver, spleen,
pancreas, kidney, and GI tract involvement could also be identified [24]. Stage IB tumors accounted for the majority of
cases at 9 instances while stage IVA occurred in 8 patients according to Narender Reddy P et al. [17]. The analysis of
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recently detected cervical cancer revealed paramedial and iliac group lymph nodes involvement in 14 patients in
combination with inguinal and paraaortic lymph node spread among single individual cases. During recurrent stages of
disease lymph nodes became included in the analysis through 15 cases which affected inguinal nodes as well as single
cases involving the paraaortic nodes (Table 2). Lymph node involvement has unique importance in diagnosing cervical
cancer and performing staging and evaluating treatment and understanding patient outcomes [25-27]. People with
carcinoma cervix tend to spread lymphatic disease to nodes that include obturator together with external iliac and internal
iliac and common iliac and paraaortic nodes [28]. A cystoscopy examination performed within newly detected cases
showed normal bladder tissue in 81.5% of patients but bladder wall invasion in 13.1% while 5.26% did not undergo
cystoscopy. Thirty-one point three percent of participants received normal results from sigmoidoscopy examinations but
medical staff detected sigmoid diverticulitis in 5.26 percent of patients as well as rectal invasion and growth in 2.6 percent
of participants. The sigmoidoscopy procedure failed to take place in 5.26% of instances (Table 2). The research found
bone marrow changes spreading across 23.3% of patients together with proctitis and cystitis which both developed in 20%
and 16.67% of treatment recipients.

CONCLUSION

For disease staging purposes MRI serves as an important diagnostic tool when examining tumor lymph node spread at
both local and distant locations. The research shows that MRI produces better diagnostic results than clinical examination
when staging tumors and determining carcinoma cervix spread and therapy effectiveness. The research shows that using
MRI guidance to plan radiotherapy diminishes geographic errors in comparison to standard radiotherapy planning
approaches.
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