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INTRODUCTION
Carcinoma of cervix is the second most common cancer in women 
worldwide, today.  In India, the annual incidence of carcinoma of 
cervix is estimated to be ve lakhs new cases per year.  Carcinoma of 
cervix accounts for 25-50% of total cancers while for 86-90% of all 
genital cancers in Indian women.With the high rate of incidence and 
relapse, cervical carcinoma becomes the major threat to women's 
health. Several prognostic factors for cervical cancer have been 
identied, including International Federation of Gynecology and 
Obstetrics (FIGO) staging, histological subtype, differentiated 
histology, pelvic and para-aortic lymph node metastasis . However, 
these risk factors can be identied from surgical specimens only. A 
noninvasion method for assessing tumor staging and pathological 
features would be useful. PET/CT and MR imaging are advanced 
imaging techniques frequently used in clinic. Currently, they have 
achieved more favorable positions in evaluating cervical carcinoma 
and directing approach to therapy. There is a potential role for accurate 
non-invasive staging of Cervical carcinoma.  This is because clinical 
staging based primarily on pelvic examination, cystoscopy, and 
proctoscopy is inaccurate, and because surgical staging for clinical 
stages II to IV generally is not routinely performed and has signicant 
morbidity.  Up to 12% of patients with clinical stage I disease will have 
a planned Hysterectomy aborted by intra operative ndings, usually 
gross extension of pelvic disease or periaortic lymphadenopathy.  
Patients treated with radiation therapy only, for example those with 
stage II and III, may be under stage or over stage, with effects on 
mortality.  For these reasons, CT and MR imaging may become a more 
accurate substitute for clinical staging of cervical carcinoma.

AIMS AND OBJECTIVES
The purpose of the study is to compare CT and MRI ndings, in 
evaluation and staging of Uterine Cervical Carcinoma.
Special emphasis on:
1. Detection of earliest lesion (in size).
2. Staging
3. Parametrial Assessment
4. Early vaginal and uterine invasion
5. Urinary bladder and rectal invasion.
6. Post radiotherapy changes like brosis and recurrence.

MATERIALS AND METHODS
Patients presenting to the departments of Oncology & gynaecology, 
Cancer Hospital ,Chalmeda Ananda Rao Institute of Medical Sciences, 
Karimnagar with clinical suspicion of Uterine Cervical Carcinoma 
who may or may not have had other screening investigations will be 
included in this study.  The numbers of patients proposed to be 
included in the study are twenty.

RESULTS

Age Distribution
Age distribution  shows 4 cases in 40-45 years, 7 cases in 46-50 years, 
4 cases in 51-55 years , 4 cases in 56-60 years , 3 cases in 61-65 years. 
the average age of incidence of carcinoma cervix in this study was 
between 40 to 65 years with peak incidence between 46 to 50 years.

Staging
In this study most of the cases (9 cases) were of stage IB with stage IVA 
being the next common stage (8cases).  Only one case each of Stage 
IIA and IIB were seen.

Detection of Uterine Extension
A Total of eight cases of uterine extension were found in our study of 
which CT  missed to picked up  in one case, which was visualised on 
MRI

Detection of Bladder Extension
A total of eight cases of bladder extension were found in this study with 
MRI picking up all the eight cases but CT missed one case.

Detection of Rectal Extension
Rectal extension was seen in four cases in this study which was 
detected by MRI but CT failed to detect in one case.

Detection of Parametrial Extension
In this study a total of four cases of parametrial invasion were found 
and MRI detected all the cases.  CT showed seven cases out of which 
three were false positives.

Detection of Vaginal Extension
Vaginal involvement was seen in four cases out of which CT missed to 
pick up in one case which was visualized on MRI.

Detection of Lymph Node Extension
Three cases of lymph node involvement was seen in this study which 
was detected both by MRI and CT.  In two cases pelvic lymph nodes 
were involved and in another case inguinal lymph node involvement 
was detected.

Detection of Metastasis
In this study only one case of metastasis was detected and it was to the 
liver.  It was detected by both MRI and CT.

DISCUSSION
From December 2014 to September 2016, twenty two patients 
diagnosed of cervical carcinoma were examined with both CT & MR 
imaging at our hospital.  Uterine cervical carcinoma was diagnosed 
histologically in nineteen patients.  The other three patients were 
previously diagnosed cases of carcinoma, out of which two had 
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undergone hysterectomy and one had radiation therapy.  They were 
referred with a suspicion of recurrence.

The ages of the patients ranged from 40 to 63 years (mean, 48 years) 
with peak incidence being in the age group of 45 – 50 years.  This data 
is agreed by most of the previous studies done earlier.

Tumor detection
Lee et al. reported a series of 56 patients with cervical cancer who were 
prospectively assessed with 18F-FDGPET/ CT and contrast-enhanced 
CT or contrast enhanced CT/MR imaging . Their conclusion was that 
sensitivity of PET/CT (69%) in detection of primary tumors was 
higher than that of contrast-enhanced CT (16%) (P<0.001) or contrast-
enhanced CT/MR imaging (41%) (P = 0.039), while specicity of 
these methods did not differ (88%, 76%, and 59% for PET/CT, 
contrast-enhanced CT, and contrast-enhanced CT/MR imaging, 

1respectively; P >0.4)  . Another review summarized that FDG-PET 
was able to detect 99% of primary cervical cancers with hydration, 

2diuretics and bladder drainage for reducing urinary activity .

Maximum standardized uptake value (SUVmax), which classies the 
ability of tumor glucose metabolism into different levels, performs the 
visual qualitative and quantitative analysis of PET/CT. Kidd et al. 
found the relationship between FDG uptake and histologic features 
and differentiation in 2009 . It is reported that squamous cell tumors 
had a signicantly higher SUVmax than non-squamous cell cancers, 
and a higher SUVmax was also demonstrated in poorly differentiated 

2-5tumors .

Magnetic resonance (MR) imaging is another practical tool for 
cervical cancer, especially when we need to assess its size, location, 
and extension into the surrounding tissues. It is found that the 
correlation coefcient of the three-dimensional (3D) tumor volume 
measurement using T2W imaging was 0.96 in the surgery group with 

5and without neoadjuvant chemotherapy respectively . In a single-
centre experience, Rizzo et al. concluded that pre-surgical MR is 
accurate (80%) in evaluating the minimum thickness of uninvolved 
cervical stroma; and the maximum depth of stromal invasion measured 

6by MR differed ±9 mm from the pathological results in 95% of cases . 
The sensitivity of MR imaging in the evaluation of bladder and rectal 
invasion is 71–100%, with a specicity of 88–91%, and a negative 
predictive value of MR imaging approaching 100% And this 
remarkable result can help us avoid overestimating local invasion into 
the parametrium, bladder, and rectum. Moreover, Kusmirek et al. once 
compared clinical staging with MR imaging in the accuracy rates for 
cervical cancer patients staging IB or greater and concluded that MR 
imaging, of which accuracy rates approaching 95% for stage IB or 

7-greater, is more accurate for cervical cancer beyond early stages  
11.However, in early stage disease, clinical staging is still the most 
accurate.

In our study tumor was visible in all the cases both on CT and MR 
images probably because the size of the tumor was big enough by the 
time of diagnosis. On T2 weighted images, twenty tumors showed 
higher signal intensity than did normal cervical stroma.  On CT, tumors 
appeared isodense or mixed dense with the cervical stroma, and bulky 
cervix.  This is the limitation in our study for we did not have any cases 
of Stage IA cases for comparing the percentage of tumor detection by 
CT and MRI in the early stage.

Parametrial evaluation
12In a study done by Vick et al   which included sixteen patients of newly 

diagnosed cases of cervical carcinoma, false positive cases of 
parametrial involvement was high on CT when the criteria of 
prominent parametrial strands were used as compared to the irregular 
lateral cervical margins and parametrial mass.  The accuracy rate was 

13only 58%.  In another study conducted by Seung Hyup Kim et al  
which included thirty patients diagnosed of uterine cervical 
carcinoma, comparison of CT and MR ndings were done. Hrikak H et 

 14al  suggested parametrium invasion to be present with disruption of 
the   full  thickness of the stroma combined with one or more of 
following ndings : irregular interphase between the  tumour and 
parametrium, asymmetric bulged or vascular encasement. They 
concluded that MR imaging  should become the initial examination of 
choice to rule out early parametrial invasion.

 15 Lam WW et al in their study concluded that dynamic T1-weighted 
images are inferior to STIR and FSE T2-weighted sequences. STIR is 

often of similar value in the detection of parametrial invasion in Ca 
Cervix as a FSE T2-wieghted sequence; their simultaneous use is not 
justied.

Twelve patients had parametrial involvement out of which MR had an 
accuracy of 92% as compared to 70% of CT.  In our study parametrial 
involvement was seen in seven patients at CT, out of which three cases 
showed intact cervical stroma on MR and four patients showed 
parametrial involvement at MR imaging, suggesting three false-
positive cases detected on CT.  This is a signicant nding for the 
staging will be altered and so is the treatment.

Staging
13In a study conducted by Seung Hyup Kim et al  the over all accuracy in 

tumor staging was 63% for CT and 83% for MRI as compared to 
clinical staging.  The downstaging rate was 10% and upstaging rate 

16was 27% for CT.  In another study done by Kim SH et Al  in ninety 
nine patients of cervical carcinoma MRI was superior in over all 
staging with 77% accuracy as compared with 69% accuracy on CT.  In 
our study which consisted of twenty two patients nine patients were 
staged as Stage IB, one case each of Stage IIA and Stage IIB, seven 
cases of Stage IVA and three cases of stage IVB.  The limitation in our 
study is we did not have any case of Stage III and also no cases were of 
Stage IA.  CT over-estimated the staging in four cases as compared to 
MRI by suggesting parametrial involvement in three cases and bladder 
involvement in another case, which on MR imaging were staged 
correctly due to the presence of the intact stromal ring and well 
preserved perivesical plane.  In three cases CT understaged the case 
because vaginal extension in one case, bladder extension in one case 
and rectal extension in another case was not detected.  Vaginal 
extension was detected on MRI in the sagittal images involving the 
anterior wall of vagina.  Rectal and bladder  involvement was detected 
on MR imaging by effacement of perirectal  and periveiscal fat plane.  
Hence the downstaging percentage on CT was 18% and upstaging 
percentage was 13% which differs from the study done by Seung Hyup 

13Kim et al  probably because of comparison with clinical staging and 
also due to Stage I cases being more in their study.  The accuracy of CT 
in staging of cervical carcinoma is only 72% in our study which is 

16almost same compared with the study done by Kim SH et al .

Uterine  and vaginal involvement
In our study  a total of eight cases of uterine extension were found in 
our study of which CT  missed to picked up  in one case, which was 

17visualised on MRI.  In a study done by Mitchell DG, Synder B et al , in 
208 patients biopsy proven invasive cervical carcinoma. They 
concluded MRI is superior to CT for evaluating uterine body invasion.

MRI is highly sensitive in the detection of vaginal invasion, with 93% 
18accuracy .    Additionally, the use of intravaginal ultrasonographic gel 

during the MRI acquisition is recommended to distend and ll the 
cavity with a highly hyperintense material on T2-weighted sequences 
in order to improve the tumor contrast (slightly hyperintense on T2-
weighted sequences) and the vaginal wall contrast ((hypointense on 
T2-weighted sequences). This procedure improves the sensitivity in 
the evaluation of the vaginal invasion. About 20 ml of gel applied at the 
moment of the examination are sufcient.

Lymph node evaluation
In our study only two case of pelvic lymph nodal involvement was seen 
and it was detected on both CT and MR imaging.  One more case of 
inguinal lymph node was seen and again it was detected on both CT 
and MR imaging.  However, in previous studies done by James W 

19 13 20Walsh and Dean R Goplerud ,  Kim SH, et al ., Togashi K, et al , 
21Bellomi M, et al  the accuracy of detection of lymph node involvement 

by CT and MRI was almost same and probably because the size of the 
lymph node is taken as the criteria.  Although detection will help in 
proper treatment planning the detection of lymph node involvement 
will not change the staging.

Metastasis
In our study we had only two cases of distant metastasis one involving 
the liver and the other involving the inguinal lymph node.  However, 
inguinal lymph node involvement is seen.  In a study done by Walsh 

19and Goplerud  in seventy ve patients with diagnosis of cervical 
carcinoma, two cases were having inguinal lymph node involvement.

Recurrent tumor
22 Hricak H studied the value of MR after radiation therapy for 69 
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patiets of Ca Cervix. Diagnosis of  recurrence was best with 
unenhanced T2-weighted sequences, but in patients with adnexal or 
pelvic side  wall recurrence and in patients with treatment 
complications contrast enhancement did help.

In our study two cases of post operative recurrence were seen and one 
case of post radiation therapy was seen.  One case each of post 
radiation therapy recurrence and post operative recurrence case were 
staged at IVA both by CT and MR imaging.  One more case of post 
operative recurrence was staged as IB.  However, CT could not 
differentiate an irradiated uterus from central tumor recurrence which 

23was better appreciated at MR imaging. Misciasi T et al  analysed the 
CT and MRI on follow up a patient with recurrent cervical carcinoma 
treated with radiotherapy, they concluded MRI is the procedure of 
choice in follow up. 

CONCLUSIONS
From December 2014 to September 2016, Twenty Two patients who 
were diagnosed of uterine cervical carcinoma were examined with 
both CT & MR imaging at our hospital.  Uterine cervical carcinoma 
was diagnosed histologically in nineteen patients.  The other three 
patients were previously diagnosed cases of cervical carcinoma, out of 
which two had undergone hysterectomy and one had radiation therapy.  
They were referred with a suspicion of recurrence.

The ages of the patients ranged from 40 to 63 years with mean age 
being 48 years.  The peak incidence was seen in the age group of 45 – 
50 years.  This data is agreed by most of the previous studies done 
earlier.

Clinical staging has limited accuracy, especially in cases of advanced 
disease.  To improve diagnostic accuracy in staging and identication 
of lymph node metastasis of uterine cervical carcinoma, CT has been 
used with several limitations.  One of the most frequent and signicant 
staging errors that arise with use of CT is false-positive diagnosis of 
parametrial invasion by the tumor.  Recently several studies have 
emphasized the value of MR imaging as a preoperative diagnostic and 
staging modality in cases of uterine cervical carcinoma, because of 
better delineation of primary cervical carcinoma and parametrial 
tumor extension than is possible with CT.  We wanted to study the 
advantages of MR imaging in comparison with CT.   In our study all 
the patients underwent both MR and CT imaging.

It is a limitation in our study that we did not have any case of stage IA, 
there by we could not assess and compare the tumor detection rate by 
MR and CT imaging.  One of advantages of MR is in its ability to pick 
up lesions very early as compared to CT.  Both MR and CT picked up 
all the lesions in our study due to tumor growth being visible at the time 
of diagnosis.  Probably this is due to lack of awareness in our 
population about the importance of regular check up and early 
detection.

The greatest impact of MR imaging on the staging of uterine cervical 
carcinoma is in the evaluation of parametrial status, which has been 
one of the most signicant limitations of CT staging.  In our study the 
accuracy of parametrial evaluation of CT was much less when 
compared to MR imaging.  Hence it is possible to infer from this 
prospective study that MR imaging is superior to CT in the evaluation 
of parametrial status, which is one of the most crucial points in pre 
operative staging of uterine cervical carcinoma.

Overall, the accuracy rates of CT and MR imaging for pelvic lymph 
node metastasis were equal in our study.  This result agrees with the 
ndings in other reports.

In one case of post radiation therapy recurrence in our study CT could 
not differentiate between the central tumor mass and the irradiated 
uterus.  This was better seen on MR imaging which again has the 
ability to differentiate between brosis and recurrence.

The study shows considerable promise in the use of ADC values to 
evaluate treatment response of cervical carcinoma, especially in 
detecting early response after 14 days of treatment. This non-invasive, 
non-contrast and non-ionising radiation, functional imaging technique 
might in future contribute to more advances in oncological therapy.

MR imaging has several other advantages over CT, such as high-
contrast resolution and multiplanar capability which usually 

demonstrate well the relationship of the uterus, the vagina, the urinary 
bladder, and the rectum on sagittal images.  Our study illustrates few 
cases to show these advantages of MR imaging over CT.

At this point we conclude that MR imaging should be used as routine 
for imaging study for preoperative staging of uterine cervical 
carcinoma.
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