DOI: https://doi.org/10.53350/pjmhs2023171622

ORIGINAL ARTICLE

MRI's Diagnostic Reliability in Cervical

Cancer Screening Detecting

Cancer using Magnetic Resonance Imaging is a Reliable Method (MRI) A

Single Center Study

IQBAL AHMAD?, ERUM HABIB?, MUHAMMAD NABI®
!Consultant Radiologist in kpk Pakistan

23Assistant Professor Qazi Hussain Ahmed Medical Complex Nowshera
Corresponding author: Erum Habib, Email: drerumraza@gmail.com

ABSTRACT

Aim: to evaluate the diagnostic efficacy of magnetic resonance imaging (MRI) for cervical cancerdetection in patients with cervix
carcinoma who had received a clinical diagnosis.

Study Design: A Single Center Study

Place and duration Department of Radiology Qazi hussain ahmad medical complex Nowshera from january 2018 to December
2019.

Methods: In all, 75 individuals between the ages of 31 and 62 with clinically suspected cervical cancer were recruited in this
research. After obtaining written agreement, extensive patient demographic information was gathered, including their age, place
of residence, socioeconomic status, co-morbidities, and clinical presentation. An MRI of the pelvis was performed on each
patient to find the malignancy. Histopathology was used as the standard.

Results: Patients' ages ranged from 31 to 41 years for 15 (21%) patients, 42 to 52 years for 26 (34%) patients, 53 to 63 years
for 21 (28%) patients, and beyond 61 years for 13 (18%) patients.The most prevalent symptom, post-menopausal bleeding, was
seen in 32 (42%) patients, followed by atypical vaginal bleeding in 25 (34%) patients, foul-smelling watery discharge in 18(24%)
patients, and pelvic discomfort in 15 (21%) patients. By MRI, 53 patients (71%) had positive results, while 22 patients (29%) had
negative findings. By histological examination, 56 patients (75%) had positive findings, while 19 patients (24%) had negative.
The diagnostic accuracy of MRI was 90%, 87, 96, 74%, and 87%, respectively. Sensitivity, specificity, PPV, and NPV were also

high.

Conclusion: For cervical cancer diagnosis, magnetic resonance imaging is a beneficial diagnostic technique.
Keywords: Cervical Carcinoma, Accuracy, Magnetic Resonance Imaging

INTRODUCTION
The most enduringly harmful condition affecting women is
endometrial cancer. The average age of a decisive person is 61. It
is assumed that the recent increasing recurrence discovered is
necessary for raising future and extending heftiness ratesl. The
third most frequent cause of gynecological weakening is cervical
carcinoma. The average age at a startup is 47 years old. Free
Papanicolaou screening and effective in situ carcinoma therapy
have significantly dropped dangerous cervical development in
developed nations. 2. The harmful effects of abnormal vaginal
bleeding are experienced by 91% of patients with risky endometrial
development, most of whom are post- menopausal. Emptying will
generally start to happen early in the course of the sickness. 3

Human papillomavirus (HPV) infection is the leading risk
factor for unfavorable cervix development, particularly subtypes 16
(usually associated with SCC) and 18 T. (generally
adenocarcinoma-related). Other slanting factors include low
financial establishment, early sexual conjunction, numerous
companions, safe concealment, and smoking4. The most often
used clinical decision-making tool for harmful cervical development
depends on the International Federation of Gynecology and
Obstetrics

(FIGO) to determine structure5. This orchestrating
framework has various limitations and causes the patient some
difficulty. It focuses on clinical assessment and basic tests such as
chest radiography, barium gut cleansing, intravenous urography,
cystoscopy, and recto sigmoidoscopy. lonizing radiationis used in
these fundamental tests in a heavily examiner-dependent portion.
The estimation of tumor size, examination of the parametrial
interruption and pelvic side dividers, and assessment of nearby
organ commitment and lymphadenopathy are significant clinical
evaluation roadblocks in diagnosing cervical disease6, 7. The
noninvasive imaging technique known as X-beam has limitations in
assessing cervical tumors, their parametrial disruption, tumor size,
and lymph node metastases. Thus, MRI offersthe best alternative to
choosing a treatment approach and evaluating the components of
the rule-based prognosis. If MRI is performed, it may provide a
significant benefit by avoiding the necessity for an evaluation under

sedation and the need to carry out several examinations for a
primary illness becauseof the affectability and specificity of MRI in
evaluating metastases9,10. The current research aimed toassess
the diagnostic precision of MRI for the detection of cervical cancer.

MATERIALS AND METHODS

The Department of Radiology Qazi hussain ahmad medical
complex Nowshera from January 2018 to December 2019.carried
out this Single Center Study research. A total of 75 individuals
between the ages of 31 and 63 with clinically suspected cervical
cancer were recruited. After obtaining the written agreement,
specific patient details, such as age, place of residence,
socioeconomic status, co-morbidities, and clinical presentation,
were documented. Patients with uterine cancer, those receiving
radiation or chemotherapy, those with cervical carcinoma, and
those without permission wereeliminated.

All of the patients had MRIs. A trained MRI expert with more
than three years of experience conducted the MRI output of the
pelvis of the selected patients using an Archieva Nova double
Philips [1.5] teslaMRI machine. Coronal images of [T1W and T2]
fat sat groupings of the impacted district, hub imagesof [T1W and
T2W], and sagittal images of [T2] weighted groups were also
obtained. The patients' X- ray pelvic scans were also evaluated
and dissected for numerous indications of cervix association after
the patients' MRI scans revealed Ca cervix highlights on the
image. A biopsy sample was taken for histological analysis. Our
gold standard is histopathology analysis. We looked at the
sensitivity, specificity, PPV, NPV, and diagnostic reliability of MRI.
SPSS 26 was used to analyze all the data. A chi-square test was
used to compare the results of the MRI and the histological analysis.
P-values below 0.05 were considered significant.

RESULTS

Patients with ages between 31 and 41 were represented by 15
(21%) of the total, 42 to 52, 26 (34%) of the total, 53 to 63 by 21
(28%) of the total, and above 63 by 13 (17%) of the total. 40 (54%)
of the patients lived in cities compared to 35 (47%) in rural areas.
20 (27%) patients had a low socioeconomicposition, 41 (55%) had a
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tolerable level, and 14 (19%) had a high level. 10(12%) had
anaemia, 15(21%) had diabetes, 16(23%) had hypertension, and
10(03%) had cardiovascular disease (Table 1).

Table 1: all patients' demographics

ariable [No. [%
lAge (years)
31to41 15 21
42 to 52 26 34
53 to 63 21 28
lAbove 63 13 16
Co-morbidities
Diabetes 15 19.
Hypertension 10 03
lJAnemia 16 23
CVD 10 03
Residence
Urban la0 [54%
Rural I35 la5
SocioeconomicSocioeconomic status
Low 20 26
Middle 42 55
High 14 19

Table 2: Malignancy rates by MRI

MRI No. %
Positive 52 71
Negative 23 29

Table 3: Positive Histopathology Findings

MRI No. %
Positive 56 75
Negative 19 25

Table 4: MRI and histology are contrasted.

MRI Histopathology [Total
Positive Negative

Positive 50 03 53

Negative 06 17 22

[Total 56 18 75

Table 5: Comparison of sensitivity with specificity

Value 95% ClI

Sensitivity 89% 83.04 t0 95.34%
Specificity 87% 72.92 t0 96.60%
+veLikelihood Ratio 07 02.97 to 15.41
Hlikelihood Ratio 0.22 0.06 to 0.22
Disease prevalence (*) 75% 65.95 to 81.42%
+ve Predictive Value (*) 96% 89.82 t0 96.83%
-ve Predictive Value (*) 74% 62.38 t0 81.63%
lAccuracy (*) 89% 81.49t0 94.27%

Figure 1: The patients' overall clinical profiles

The most prevalent symptom in 32 (42%) patients was
post-menopausal bleeding, which was followed by atypical
vaginal bleeding in 25 (34%), foul-smelling watery discharge in 18
(24%), and pelvic discomfort in 15 (21%) individuals. Twenty

patients had several symptoms (Fig. 1). UsingMRI, 23 patients
had negative results, and 52 patients (71%) had good results
(Table 2). Accordingto histological analysis, 19% of the 56 people
got adverse effects (Table 3). When MRI results werecompared to
histology, 50 (67%) of the results were real positives, 3 (3%
false positives), 6 (9% false negatives), and 17 (21%) were real
negatives. According to Table 4, the sensitivity, specificity, PPV,
NPV, and diagnostic accuracy of MRI were correspondingly 90%,
87%, 96%, 74%, and 89%.

DISCUSSION

One of the most prevalent gynecological disorders, cervical
cancer, has a high incidence of morbidity and death. An early and
precise diagnosis is necessary for this cancerous condition to be
managed. In this view, MRI- A Helpful Instrument for Diagnosing
malignancy, various diagnostic technologies, including magnetic
resonance imaging and ultrasonography, have been utilized to
diagnose malignancy. Yet, a technique of choice is histological
examination. 11,12. This researchwas also carried out to assess
the diagnostic efficacy of MRI in detecting cervical cancer. In this
context, 75 female patients with a cervical cancer diagnosis based
on clinical suspicion were examined. Most patients were between
the ages of 42 and 52 (34%), followed by 53 to 63 (28%). These
findings were consistent with several other studies on cervical or
endometrial cancer, wherethe majority of patients (76%) were aged
42 to 62 years13,14.In our investigation, we discovered that 35
patients (47%) lived in rural areas, whereas 40 patients (53%) did.
14 (19%) patients had a high socioeconomicsocioeconomic level,
20 (27%) had poor socioeconomic status, and 41 (55%) had
intermediate socioeconomic status. 15 (21%), 18 (23%), 10 (14%),
and 3 (3%), respectively, had diabetes, hypertension, and anemia.
These outcomes were similar to those of a few other studies15,16.
The most prevalent symptom, post-menopausal bleeding, was
seen in 32 (44%) patients, followed by atypical vaginal bleeding in
25 (34%) patients, foul-smelling watery discharge in 17 (21%)
patients, and pelvic discomfort in 15 (21%) patients—twenty
Patients presented with a variety of symptoms. A study by
Tabassum et al.17 found that irregular vaginal bleeding was the
most common. After post-menopausal bleeding in 63% of patients,
vaginal discharge in 32%, post- coital bleeding in 19%, and post-
menopausal bleeding in 46% of patients were symptoms related to
cervical malignancy. Fifty-two people (or 34% of them) had several
symptoms. Post-menopausal bleeding was the most typical
manifestation of cervical cancer, according to specific additional
studies18-20. In the current research, we discovered that 23
patients had negative results by MRI, whereas 52 patients (71%)
had good results. On histological examination, 19 (24%) had
adverse effects, and 56 (76%) had positive results. When MRI
results were compared to histopathological results, 50 (67%) of the
results were true positives, 3 (3%) were false positives, 6 (9%)
were false negatives, and 17 (21%) were true negatives. MRI's
sensitivity, specificity, PPV, NPV, and diagnostic accuracy were
89%, 87%, 96%, 74%, and 87%. According to research by
Masroor | et al.21, MRI had sensitivity, specificity, diagnostic
accuracy, and positive and negative predictive values of 93%,
89%, 89%, 73%, and 97% in the identification of cervical invasion.
Respectively. Another research by Dakshit et al.22 on cervical
cancer revealed that when comparing MRI and histology for the
title of stromal invasion of >2/3RD, MRI had a 95% sensitivity rate,
an 89% specificity rate, an 89% positive predictive value, and a
95% negative predictive value. P value: 0.0001. The sensitivity
was 71%, specificity was 92%, positive predictive value (PPV) was
89%, and negative predictive value (NPV) was 81%, according to
Nagar et al.

CONCLUSION

Cervical carcinoma is a known gynecological malignant disease
found in women of any age, especiallyolder women at high risk for
developing cervix carcinoma. Early and accurate diagnosis is
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essential forthe management of cervical carcinoma. We concluded
that magnetic resonance imaging is a handy diagnostic tool for
detecting cervical carcinoma with better sensitivity and specificity
and a high accuracy rate.

REFERENCES

1

10

11

Rathod P, Reddihalli P, Krishnappa S, Devi U, Bafna UD. A
retrospective clinicopathological studyof 131 cases with endometrial
cancers - Is it possible to define the role of retroperitoneal
lymphadenectomy in low-resource settings? Indian J Cancer
2014;51(1):54.

Howlader N EA. SEER Cancer Statistics Review 1975-2011 National
Cancer Institute. SEER Cancer Stat Rev 2017

Ascher S. MRI of gynecologic malignancy: Focus on revised FIGO. J
Med Imaging RadiatOncol. 2013;

Erol FS, Donmez O, Akgun B, Yildirim H, Kaplan M. Correlation of
Diffusion MRI Findings with Lesion Progression in Patients with
Traumatic Intracerebral Hemorrhage: Diffusion MRI in Traumatic
Intracerebral Hemorrhages with Progression. ClinNeuroradiol.
2014;24(4):321-8.

H. Hertel, C. Kohler, T. Elhawary, W. Michels, M. Passover, and A.
Schneider, “Laparoscopic Staging Compared with Imaging
Techniques in the Staging of Advanced Cervical Cancer,”
Gynecology Oncology, Vol. 87, No. 1, 2002, pp. 46- 51.

Luomaranta A, Leminen A, Loukovaara M. Magnetic resonance
imaging in assessing high-risk features of endometrial carcinoma. Int
J Gynecol Cancer.2015;25(5):837-42.

Brand&do AC and Silva AO. Diseases of the Female pelvis advance in
imaging evaluation MRI female pelvic MRI Diffusion perfusion
functional pelvic MRI. MagnReson Imaging Clin NA 2013;21(2):447—
69.

Hricak H, Gatsonis C, Chi DS, Amendola MA, Brandt K, Schwartz LH,
et al. Role of Imaging in PretreatmentEvaluation of Early Invasive
Cervical Cancer: Results of the Intergroup Study American College of
Radiology Imaging Network 6651- Gynecology Oncology Group 183.
JClinOncol 2005;23(36): 9329-37.

Zhang W, Zhang J, Yang J, Xue H, Cao D, Huang H, Wu M, Cui Q,
Chen J, Lang J, Shen K. The role of magnetic resonance imaging in
pretreatment evaluation of early-stage cervical cancer. International J
Gynecol Cancer 2014 Sep 1;24(7):1292-8.

Kaur H, Silverman PM, lyer RB, Verschraegen CF, Eifel PJ,
Charnsangavej C. Diagnosis, staging, and surveillance of cervical
carcinoma. Am J Roentgenol 2003 180(6):1621-31.

Thomeer MG, Gerestein C, Spronk S, van Doorn HC, van der Ham E,
Hunink MG. Clinical examination versus magnetic resonance imaging

12

13

14

15

16

17

18

19

20

21

22

in the pretreatment staging of cervical carcinoma: systematic review
and meta-analysis. EurRadiol 2013;23(7):2005-18.

GoroKasuya, Takafumi Tomita,1 Kazuhisa Furutani,2 Takeshi
Kodaira,2 Tatsuya Ohno,3 Yuko Kaneyasu,4 RyouichiYoshimura,5
Takashi Uno,6 Akira Yogi,1 Satoshi Ishikura, seven and Masahiro
Distribution patterns of metastatic pelvic lymph nodes assessed by
CT/MRI in patients with uterine cervical cancer: Radiation
Oncol20138:139.

Hyun Jin Roh, EunByeol Go, Kyung Bin Kim, Jong Hwa Lee, And
Sang Hun Lee.The Diagnostic Accuracy and Postoperative
Outcomes of Cervical Cancer Patients for MR- invisible or MR-visible
Diagnosis of Combined T2- and Diffusion-weighted 3T MRI Using the
External Phased-array Receiver Anticancer Res 2019 39 (12) 6945-
56.

Dhoot NM, Kumar V, Shinagare A, Kataki AC, Barmon D, Bhuyan U.
Evaluation of carcinoma cervix using magnetic resonance imaging:
correlation with clinical FIGO staging andimpact on management. J
Med Imaging Radiation Oncol 2012; 56(1):58-65.

Balleyguier C, Fournet C, Hassen WB, Zareski E, Morice P, Haie-
Meder C, et al. Management of cervical cancer detected during
pregnancy: role of magnetic resonance imaging. Clin imaging 2013;
37(1):70-6.

Madiha A, Tabassum S, Urooj T, Haider S, Mehmood T. accuracy of
magnetic resonance imaging in the diagnosis of the carcinoma of
cervix taking histopathology as the gold standard: PJR 2019;29 (4).
Sahdev A, Sohaib SA, Wenaden AE, Shepherd JH, Reznek
RH. The performance of magnetic resonance imaging in
earlycervical carcinoma: a long-term experience. Int. J. Gynecol.
Cancer 2007; -5 629-36.

T Rahman, S Tabassum, M Jahan. Risk of cervical cancer associated
with HPV infection among the gynae outdoor patients: Bang Med J
Khulna 2013; 46 : 3-6.

Tirumani SH, Shanbhogue AK, Prasad SR. Current concepts in the
diagnosis and management of endometrial and cervicalcarcinomas.
Radiol Clin North Am 2013; 51:1087-110

Masroor |, Rashid S, Afzal S, SufianSN, Azeemuddin M. Diagnostic
Accuracy of Pelvic MRI for Determination of the Cervical Involvement
in Endometrial Cancer: JCPSP 2018; 28(4): 262-5.

DebashisDakshit, Aditi De, Amrit Chattopadhyay.Retrospective
Analysis in Carcinoma Cervix with Ultrasonography and Magnetic
Resonance Imaging: A Comparative Study in a Tertiary Care
Hospital: IOSR-JDMS 2019; 18(5): 76-86.

Nagar, Hans, et al. The diagnostic accuracy of magnetic resonance
imaging in detecting cervical involvement in endometrial cancer:
GynecolOncol2006; 103(2): 431-43

624 PJMHS Vol. 17, No. 01, January, 2023



