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ABSTRACT

Background: Carcinoma cervix is staged most commonly with FIGO staging even though it has a number of pitfalls,
for standardization of treatment and epidemiological purpose. The objectives of this prospective study are to evaluate
the role of MRI in staging of locally advanced cervix cancer and correlate with the FIGO staging and to assess the
role of MRI in evaluating treatment response.

Methods: 58 biopsy proved locally advanced carcinoma cervix patients who satisfied the inclusion and exclusion
criteria from January 2014 to October 2015 were recruited. After the standard pretreatment evaluation including MRI
abdomen and pelvis patients were started on concurrent chemo-radiation. Pelvic External beam radiation (EBRT) to a
dose of 45Gy/23 fractions for a period of 4.5 weeks with cisplatin 40mg/m2 weekly once. Followed by intracavitary
brachytherapy HDR weekly once 7Gy/fraction x 3 fractions. Treatment response assessed as per RECIST criteria. As
a part of follow up, three monthly clinical evaluation and 4-6 months MRI evaluation were done.

Results: Agreement between MRI and clinical stage was evaluated by calculating the kappa value as the measure of
agreement. The kappa value obtained was 0.18 which showed poor agreement between the two, while comparing
clinical and MRI assessment with regard to treatment response, the kappa value obtained was 0.08 signifying poor
agreement.

Conclusions: Correlation of FIGO and MRI staging reveals significant discordance between the two and on further
evaluation it is seen that MRI staging correlates well with the local recurrence of the disease.
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INTRODUCTION

Cervical carcinoma is currently the third most common
gynaecological malignancy in the world, with data
suggesting it to account about 9 % of all newly detected
female cancer malignancies and is the leading cause of
mortality amongst women world over.>:2

In India, the age adjusted incidence rate of cervical
carcinoma ranges from 19 to 44 per 1, 00,000 women in
various cancer registries of Madras, Bangalore and
Bombay. More women in India die from cervical cancer
than in any other country. Cervical cancer kills around

72,000 women in India every year, more than 26% of the
275,000 deaths worldwide, says the report by the
Cervical Cancer Free Coalition, The mortality rate in
India is 15.2, according to a chart CCFC compiled using
data from the World Health Organization, the United
Nations, the World Bank and the International Agency
for Research on Cancer Globocan.3#

Staging system recommended by International Federation
of Gynecology and Obstetrics (FIGO) has been adopted
worldwide for pretreatment staging purpose. The pitfall
of FIGO staging however is the fact that it’s based only
on clinical assessment and has shown to be highly inter
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observer variable and inaccurate in the tumor extent
assessment.> The revised FIGO staging that was
implemented in 2009 recommends diagnostic imaging
like CT and MR, albeit not mandatory.®

Treatment approaches in Carcinoma Cervix are based on
the clinical staging with Stage 1A-1B1 generally
managed with surgery and 1B2- IVA generally with
definitive radiotherapy where chemotherapy is used as a
radio sensitizer.”1> Henceforth a proper staging
evaluation is extremely important to decide upon the
primary treatment modality, especially in early stage
disease and thus avoid the potential complications of a
multimodality approach.

In patients with early-stage invasive cervical tumors
(tumor size <3 cm, disease confined to the cervix) a
multitude of studies have demonstrated the superiority of
MRI (94% accuracy and 95% negative predictive value)
in assessing parametrial invasion at the time of diagnosis.
The fast spin-echo (FSE) T2-weighted image sequence
helps to clearly delineate the parametrium and thus
helping the treating clinician to decide upon the single
modality treatment option.315

The accuracy of MRI over CT has also been validated in
a large randomized phase 3 trial, where MRI had a higher
sensitivity in disease detection, tumor size assessment
and identifying uterine body involvement compared to
CT scan. 167

Even in advances stages, studies have shown that MRI
can accurately rule out bladder and rectal invasion thus
obviating the need for procedures like cystoscopy and
procto-sigmoidoscopy ~ which can be extremely
distressing to the patients.18

This is an area where newer imaging modalities like MRI
have indeed revolutionized the primary approach of
management.

As far as response assessment, post therapy MRI has
been validated to be better than PET at detecting residual
disease, with a positive predictive value of 74 % and
negative predictive values as high as 100% with
predictive value percentages in the forties for PET. [20]

Newer MR imaging sequences like perfusion — weighted
(PW) and diffusion — weighted (DW) have demonstrated
its ability to detect recurrence at its earliest, with DW
images creating an image contrast based on the concept
of water molecules being thermionically driven.

The response to treatment can be assessed in MRI using
the Apparent Diffusion Coefficient values (ADC) pre and
post treatment. ADC values are generally lower for
malignant tissues when compared to normal tissues and
hence the effectiveness of the therapy can be
radiologically assessed by the improvement in the ADC
values post treatment. This change in ADC is probably
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due to the alterations in cell membrane integrity and
tumor cellularity post treatment. This observation had
been successfully validated prospectively in a clinical
setting, where ADC values were substantially high in
complete responders compared to partial responders and
patients with low pretreatment ADC values responded
better to concurrent chemo radiation than those in ADC
values on the higher side.?23

Considering the fact that the data on MRI in clinical
staging and response evaluation in locally advanced
Carcinoma Cervix South Indian patients are sparse, we
decided to prospectively conduct a study to compare MRI
based assessment to conventional clinical assessment.

Aims and objectives

1. The primary objective of this prospective study
is evaluate the role of MRI in staging of a newly
diagnosed locally advanced cervix cancer and
correlate with the FIGO staging in this context.

2. The secondary objective is to evaluate the role
of MRI in assessing the treatment response and
identify the residual disease.

METHODS

All carcinoma cervix patients who satisfied the inclusion
and exclusion criteria and had reported to our institution
for treatment from January 2014 to October 2015 were
incorporated into the study. A total of 69 patients
satisfied the enrolment criteria while 58 patients were
finally available for evaluation after the planned
treatment and study schedule.

Inclusion criteria

e Pathologically proven primary locally advanced
cervical cancer with any histology suitable for
primary treatment with chemo radiation with radical
intent

e FIGO 2009, stage 1B2 to IVA

e  Age 18 years or older

e Eastern Cooperative Oncology Group (ECOG)
performance status 0-2

e Patients must have adequate Hematological and
Renal function

o Patients willing for the study

Exclusion criteria

Not willing for study

Prior radiation or chemotherapy

Patients not fit for intra-cavitary brachytherapy
Metastatic disease.

Pregnant or lactating

Serious illness or medical condition that precludes
the safe administration of the treatment like
symptomatic congestive heart failure, unstable
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angina pectoris, cardiac arrhythmia, or psychiatric
illness or social situations that would limit
compliance with study requirements

completion of the planned treatment. The median age of
the study group was 56 years. Vaginal bleeding was the
most common presenting complaint and was seen in 68%
of the patients followed by abnormal vaginal discharge,
Methodology dyspareunia and growth in introitus.

1. Patients  fulfilling enrollment criteria are Table 1: Baseline patient characteristics.

included in the study.

2. Written informed consent from each patient.
3. Detailed history and clinical examination prior
to start of treatment as per the structured Median age 56 yrs
proforma Main presentin . .
4, Pretreatment investigation include Biopsy from complgint : Bleeding per vaginum
the primary lesion complete blood count, S. Median duration of
urea, S. creatinine, liver enzymes and bilirubin, symptoms 5 months
HBs Ag, HCV, HIV, routine urine analysis, Performance status
chest X-ray, MRI abdomen and pelvis will be ECOG 0 20%
done. CT pelvis in patients who have equivocal ECOG 1 45%
findings in MRI especially with regard to nodal ECOG 2 35%
involvement. FIGO stage
5. MRI st_udles were performed in 1.5-T machlne. Stage 1 B2 3.6 %
For. this prc_Jtocol, transvgrse and sagittal T1- 11A1 10.9 %
Welght_ed spin-echo (SE) images and transverse 11A2 18.8 %
T1-weighted fat-saturated images of the pelvis 11B 26.6 %
were obtamed_ before_ _and after contrast 111A 18.8 %
enh_ancement v_wth gadolinium. Transverse and 111B 20.3 %
sagittal T2-weighted fast SE sequences of the 1VA 1.6 %
pelyis were also obtained. o Nodal involvement
6. Patients started on concurrent che.mo—rad!at!on No nodes involved 40.7 %
treatment. External beam pelvic radiation Paracervical 15.6 %
(EBRT) to a dose of 45Gy/23 fractions over a Internal iliac 12'5 %
period of 4.5 weeks with systemic chemotherapy External iliac 25'0 %
with cisplatin 40mg/m2 weekly once. Followed Common iliac 6.3 %
by intracavitary brachytherapy HDR weekly Histopathological :
once 7Gy/fraction x 3 fractions. Brachytherapy subt pes 9
is started within one week of EBRT. S ua):ﬁous cell carcinoma-
7. Clinical examination done during each visit for N?)n keratinizin 71.9%
concurrent chemotherapy. S I g i 21'90/
8. Treatment response assessed as per RECIST guamous Cefl carcinoma o7
CRITERIA Non keratlr_uzmg 6.3%
9. Performance status evaluated by ECOG scale AT LE
10. Toxicity evaluation done with Common MRI stage
Terminology Criteria for Adverse Events v3.0 Stage 1 B2 0
(CTCAE) 11A1 4.7%
11. Clinical follow up done three monthly. 11A2 15.6%
Treatment response evaluation with MRI done 11B 39.1%
every 4-6 months. 111A 17.2%
12. Patient was followed up monthly till the end of 1118 23.4%
the study with clinical examinations. 1VA_ 0
Median number of
Data analysis weekly chemotherapy 4
cycles
Data analysis was done with the help of Excel 2010 and Radiation dermatitis
SSPS 16 statistical software. Grade 0 6.2%
Gradel 10.8%
RESULTS Grade? 30.7%
Grade3 52.3%
A total of 69 locally advanced cervix cancer patients GIT toxicity
satisfying the inclusion criteria were enrolled for the Grade 0 3%
Gradel 46%

study and 58 patients were available for assessment after
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Grade2 46%
Grade3 5%
Genito urinary toxicity

Grade 0 36.9
Gradel 13.8
Grade2 43.1
Median duration of

treatment 64 days
Response rate

MRI wise

Complete response 32
Partial response 23
Stable disease 3
progression 0

Response rate
Clinical assessment

Complete response 46
Partial response 11
Stable disease 1
progression 0

Survival Functions
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Figure 1: Kaplan-Meir survival curve - lymph node
positive and negative.

The median duration of symptoms before seeking
medical advice was 5 months. The average age of
marriage among the study population was 18 years.
95.3% of the patients were multiparous. 72% of the
patients had no history of a Pap smear done prior and
remaining had history of one or two Pap smear done
before this diagnosis. No contraceptive method was used
in 47% of the patients while 40% had post-partum
sterilization. 8% used barrier method of contraception
while 5% gave history of oral contraceptive usage. 13%
of patients had multiple sexual partners either for them or
for spouse. All patients were initially staged clinically as
per the FIGO staging. Most common stage in this set of
patients was stage 11B (26.6%) followed by stage 111B
and 111A which was 20.3% and 18.8% respectively.
MRI evaluation was done after FIGO staging and there
was change in the FIGO stage after this evaluation. 8
patients were down staged while 12 patients were
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upstaged. In this study the agreement between MRI and
clinical stage was evaluated by calculating the kappa
value which is a measure of agreement. The kappa value
obtained was 0.18.

Survival Functions

Cum Survival
'

T T T T
0 5 10 15 20 25

time to progression

No Radiological CR

Radiological CR

Figure 2: Kaplan-Meir curves - radiological complete
response vs no radiological complete response.
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Figure 3: Kaplan-Meir curves - clinical complete
response vs no clinical complete response.

The involvement of the loco regional lymph nodes were
evaluated in MRI and is reported as the farthest lymph
node involved as seen in MR. 40 % patients were found
to have no loco regional lymph node involvement.15.6 %
patients had involvement up to the Para cervical lymph
nodes only. Internal iliac was seen involved in 12.5 %,
external iliac in 25% and common iliac in 6.3 % of
patients. The presence or absence of lymph node
metastasis was compared to the progression free survival
estimates. It was found that at the end of the study the
median recurrence free survival was 16.8 months for
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patients without and 18.8 months for patients with lymph
node involvement though the p value did not reach
statistical significance (p= 0.164). The Kaplan-Meir
survival plot was plotted for lymph node positive and
negative patients as shown in Figure 1.

The major histological subtype was found to be
Squamous cell carcinoma non Keratinizing type (70%).
Keratinizing variety of squamous cell carcinoma was the
2" most common in 22% patients. Adenocarcinoma was
seen in 6.3% patients. When squamous cell carcinoma
and Adenocarcinoma subtype and treatment response rate
was compared there was statistically significant
difference (p=0.007) favouring squamous cell carcinoma.
But the association was not found to be significant
between pathological subtype and recurrence (p=0.167).
No association could be found between the different
subtypes of squamous cell carcinoma and the response or
recurrence rate.

The median number of cycles of chemotherapy received
by patients was 4 .The total number of patients who
couldn’t tolerate at least 4 cycles of chemotherapy were 6
(10%). Chemotherapy was interrupted for 3 patients due
to renal failure and 2 patients due to severe vomiting and
in 1 patient due to electrolyte abnormalities. The highest
recorded grade of radiation dermatitis in this group of
patients was grade 3 which was observed in 52.3%
followed by grade 2 and grade 3 in 30.7% and 10.8%
respectively. Acute GIT toxicities of grade 1 or 2 were
observed in 28 patients each. Grade 3 toxicity was seen in
only 3 patients. Genito urinary toxicity was grade 0, 1,
and2 in 39%, 15% and 46% respectively.

The median duration of treatment (from 1% day of
radiation to last day of brachytherapy) was 64 days in this
study. Breaks in radiation and delay in initiation of
brachytherapy due to local reactions were observed to be
the major cause of treatment delays in most patients. On
evaluation of the survival estimates, it was found that
patients who had not completed treatment in 64 days had
a hazard ratio of 1.7 (95% confidence interval .063-4.07
p=0.2) for not attaining complete remission and the
hazard ratio for recurrence was 1.2 (95% confidence
interval .43-4.33, p=0.6)

Of the 58 patients available for evaluation by RECIST
criteria, 32 patients (55.2%) had complete response, 22
patients had partial response and 3 patients had stable
disease. Response rates were also assessed clinically at
the time of MRI evaluation. It was found that 70% of
patients had complete response clinically and 15% had a
partial response and only 1 patient had stable disease.
While comparing clinical response assessment to MRI
assessment the kappa value obtained was 0.08 signifying
poor agreement. One sample t-test comparing the
differences in response assessment with O (complete
agreement) revealed a mean difference of agreement of
0.28 with a significant p-value of 0.002 (Bland-Altman
analysis).
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At a median follow up of 12 months, 17 patients had
developed recurrence. 10 patients in stage 11 and 7
patients in stage 111 developed recurrence that was
staged by MRI. Out of the 17 patients who had
recurrence,10 had recurrence in the pelvis.4 patients had
abdominal recurrence,1 patient each had recurrence 1%
detected as liver, lung, brain or others sites of metastasis.

The relation between response assessed by MRI and
recurrence rate was evaluated .It was found that the
hazard ratio of recurrence was 8.667 times between non-
responders and responders. The p value was found to be
significant (p=0.001.95% confidence interval 2.82 to
35.1). When assessing the response clinically, the hazard
ratio was found to be 1.667 between non responders and
responders but this was not statistically significant
(p=0.438).

The mean recurrence free survival was 17.4 months (95%
confidence interval 15.338-19.175) .The Kaplan Meir
survival analysis for recurrence free survival was 69.6%
at the end of the study period. Median survival was not
reached. Survival was separately plotted for patients who
had achieved complete response (on MRI) vs. those who
did not. Only 10.7% percent of the responders developed
recurrence while 50 % of the non-responders had
recurrence (Figure 2).

When assessing the clinical response with the survival it
was seen that the 72.1% of the responders and 61.5 % of
the non-responders had not had any recurrence (Figure
3).

DISCUSSION

The International Federation of Gynecology and
Obstetrics (FIGO) staging system is the most widely used
staging system for cancer cervix. Even though it has a lot
of pitfalls it is being exhaustively used for standardization
of epidemiologic and treatment results.?#% FIGO staging
is a clinical staging primarily based on the clinical
examination findings performed with the patient under
anesthesia. FIGO recommended investigations for this
purpose include biopsy, dilatation and curettage, urine
analysis, chest radiography, intravenous urography,
barium enema studies, cystoscopy, and proctoscopy.
Being a clinical staging there are interobserver variability
in clinical examination. There are significant inaccuracies
in the FIGO staging system, with a 24%-39% error rate in
gynecologic examinations.?*?” Moreover, nodal disease
status, uterine corpus involvement, extent of parametrium
involvement, tumor volume which are prognostic factors,
are not addressed in FIGO staging.?® Overall, the
accuracy of MR imaging for depicting tumor size is 93%,
whereas that of clinical staging is less than 60%.2°
Therefore, advanced imageological modalities like
contrast enhanced (CECT), magnetic resonance (MR)
imaging, PET CT scan are widely used as optimal for
evaluation of the main prognostic factors and selection of
therapeutic strategy. MRI scan well known for better soft
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tissue delineation and hence assessment of tumor volume
and extent of disease. High spatial and contrast resolution
of pelvic tissues and organs by MRI makes it a unique
imaging modality and henceforth considered as a
complimentary investigation by a lot. MRI is considered
as the imaging modality of choice for local staging of
cervical carcinoma.®® MRI is used in our institution for
treatment strategies. There are discrepancies between
tumors that are staged at clinical examination according
to the FIGO staging system and those that are staged at
surgery, with an error rate as high as 32% in patients with
stage IB disease and 65% in patients with stage Ill
disease.®! Considering all these, we decided to conduct a
prospective study to evaluate the role of MRI both in
staging and treatment response assessment and then to
correlate with clinical assessment by FIGO staging.

In this study we have prospectively evaluated 59 biopsy
proved carcinoma of cervix that was considered for
radical chemo radiation based on FIGO staging. Hence
the study population consisted of basically locally
advanced cervix cancer. Pretreatment MRI which was
done in all these patients after FIGO staging showed
disparities in staging. A total of 20 patients showed
disparity between FIGO and MRI staging with majority
i.e. 12 patients were upstaged and remaining down
staged. The kappa factor of agreement between the two
staging modalities was 0.18, which shows the agreement
is very poor. Hence in our study, there is significant
disagreement in MRI staging and clinical staging. This is
the same seen as per the literature search. Ozsarlak et al
reported the overall accuracy of staging for clinical
examination, CT, and MRI to be 47, 53, and 86 per cent
respectively when compared with surgical findings.3%3%
Hanncke et al in his study reported the sensitivity for the
detection of advanced stage (> IIB) disease with the
FIGO clinical staging, CT imaging, and MRI was 29%,
42%, and 53%, respectively; the specificity was 99%,
82%, and 74%, respectively; and the negative predictive
value was 84%, 84%, and 85%, respectively.®

In the evaluation of local response, MRI allows both an
assessment of the response to radiation treatment and
difference between residual or recurrent tumor and
radiation-induced fibrosis based on volume and signal
intensity.®% In this study with regard to the treatment
response assessment, there is very poor agreement with
the clinical and MRI assessment. The kappa factor was
0.08. The relation between response rates assessed by
MRI and clinically was also assessed. With MRI the
hazard ratio of recurrence was 8.667 between responders
and non-responders. The p value was found to be
significant (p=0.001.95% confidence interval 2.82 to
35.1). When assessing the response clinically, the hazard
ratio was found to be 1.667 between non responders and
responders but this was not statistically significant
(p=0.438).

In a study by Kaur et al MRI demonstrated a good
correlation with clinical examination and transvaginal
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biopsy, and it correctly predicted residual tumor or
recurrence in 27 of 28 patients with cervical cancer who
were treated with primary RT.} Similarly, in another
study, MRI had a 90.4% accuracy rate in assessing tumor
and parametrial spread regression after chemo-
radiation.3” Manfredi et al. reported that MRl was 78%
accurate for evaluating the tumor response; however, in
22% of patients, benign conditions were not
distinguishable from the residual tumor. Although
dynamic MRI can improve specificity, early radiation
change continues to pose a problem because it may show
early enhancement.®® For this reason, MRI should be
performed ideally at least 6 months after the completion
of radiation therapy. In the case of a discordance between
clinical and MRI findings, transvaginal or computed
tomography-guided biopsy should be performed. In our
study only 10% of the complete responder by MRI
developed recurrence while more than 72% of complete
responder by clinical assessment went in for recurrence.

Henceforth from our study and also from aforementioned
other studies in literature MRI can be considered as an
excellent imageological tool to evaluate treatment
response while clinical assessment alone is inadequate.
The significance of this happens when there is local
residual disease post radiation treatment where an early
surgical individualized decision is required.

A per the available literature there is no general
consensus or guideline for the routine use of MRI after
radiation treatment during the follow up period.
Considering the lack of sufficient salvage treatment
option in local relapse and also the efficacy of MRI in
detection of residual disease the use of MRI in follow up
period is to be considered. Our study being a prospective
study has definitely thrown light into this topic when
compared to the retrospective studies in literature but it
has the limitation of not being a randomized study and
there is no pathological correlation in residual disease
detected clinically or MRI wise. Hence further
prospective randomized studies mainly addressing the
timing and frequency of MRI along with pathological
correlation must be undertaken to reach at a consensus
and to form a guideline.

CONCLUSION

Carcinoma cervix is a health problem especially in
developing countries. FIGO staging is the most
commonly used staging for carcinoma of cervix even
though it has several pitfalls. MRI is an excellent tool in
better defining the actual extent of the disease.
Correlation of FIGO and MRI staging reveals that there is
significant discordance between the two and on further
evaluation it is seen that MRI staging correlates well with
the local recurrence of the disease. It is further concluded
that MRI is definitely a good imageology for assessment
of treatment response and residual disease. Hence the
need of incorporation of MRI in the standard follow up
protocol merits top priority. Further prospective
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randomized studies must be conducted in this regard
especially with clinical; MRI, functional imageology and
histopathological correlation to better define the timing
and frequency of post treatment MRI.
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