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ABSTRACT 
 Cervical cancer is the worldwide leading cause of cancer-related death of women, especially in developing countries. 

The International Federation of Gynecology and Obstetrics recommends staging during surgery, however, surgical-

pathologic staging would not be feasible in cases of more advanced cancers. Generally, in these cases, the staging is 

performed by means of clinical and gynecological examination and basic imaging studies. However, such an approach 

fails to demonstrate the actual extent of the disease, and does not include significant prognostic factors such as tumor 

volume, stromal invasion and lymph node involvement. Magnetic resonance imaging has increasingly been utilized in 

cervical cancer staging, since at early stages of the disease its performance may be compared to intraoperative findings 

and, at advanced stages, it shows to be superior to the clinical evaluation. Additionally, magnetic resonance imaging 

presents an excellent imaging resolution for the different densities of pelvic structures, does not require ionizing 

radiation, is comfortable for the patient, improves de staging, allowing the early detection of recurrence and the 

identification of reliable prognostic factors which contribute to the therapeutic decision making process and results 

prediction with an excellent cost-effectiveness.  

Aim: To asses the role of MRI in the accurate staging of cancer cervix compared with the clinical FIGO staging. 

Patients And Methods: A total number of 37  patients with untreated first diagnosed cervical cancer scheduled for 

MRI. MRI data were  compared to the data of the clinical FIGO stage using our golden standard as referance . Results: 

Our study revealed that MRI can accurately stage the cervical cancer if compared to the clinical FIGO staging system. 

Conclusions: Magnetic resonance imaging is the imaging modality of choice for staging the primary cervical tumour, 

evaluate response to treatment and detect tumour recurrence and potential complications. Adequate patient preparation, 

protocol optimization and MRI reporting expertise are essential to achieve high diagnostic accuracy. 

Keywords: Cancer cervix –  MRI- Figo staging criteria. 

INTRODUCTION 

terine cervical cancer is the third most 

common gynaecological malignancy after 

endometrial and ovarian cancers. Nearly 80% of 

cervical cancer occurs in the developing countries 

and most patients are diagnosed with the disease 

at an advanced stage, thus not suitable for surgical 

staging (1).   

      It affects the female genital tract in middle age 

group between 45 and 55 years (2).  

     Histologically, squamous cell carcinoma is the 

commonest type. Other types are adenocarcinoma, 

adenoid-cystic, adenoid-basal, and small cell 

carcinoma are described (3).    

     The greatest difficulties in the clinical 

examination of patients with cervical cancer are 

accurate estimation of tumour size, the assessment 

of parametrial and pelvic side wall invasion, and 

the evaluation of lymph node metastases which 

are recognized important prognostic factors. 

Despite these inherent limitations of the clinical 

examination, uterine cervical cancer is the only 

gynaecological cancer still largely staged 

clinically, in accordance with the classification of 

the International Federation of Gynaecology and 

Obstetrics (FIGO) (1).   

      Preoperative MR imaging criteria are not 

formally included in the revised FIGO staging 

system because cervical carcinoma is most 

prevalent in developing countries, where imaging 

resources are limited, However, the revised FIGO 

staging system acknowledges the benefits of 

staging on the basis of MR imaging findings and 

encourages its use when available (4) . 

      MR imaging has been shown to accurately 

delineate the local extent of disease and depict 

extrauterine tumor spread. MR imaging accurately 

depicts the depth of myometrial invasion and 

cervical stromal invasion and may depict 

metastatic spread, including peritoneal deposits 

(4) .  
Lymph node metastasis is the most common form 

of extrauterine disease  

spread and is the strongest predictor for recur-

rence (4) . 

    Diffusion-weighted imaging sequences are 

designed to detect alterations in thermally induced 

random (Brownian) motion of water molecules 

within tissues . The degree of such motion, also 

known as diffusion, as measured with diffusion-

weighted imaging relates to the mean path length 

traveled by water molecules within a specific time 

interval. The degree of signal loss is proportional 

to the degree of water motion (mean diffusional 

path length), with the greatest signal loss seen 

with bulk water (5). 

     Diffusion is quantified by a parameter, the 

apparent diffusion coefficient (ADC; unit mm2/s), 

which is usually presented as a quantitative 

parametric map as gray-scale images. On ADC 

maps, tumors usually demonstrate low ADC 
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values and appear as low signal intensity area 

compared with normal tissue (6). 

PATIENTS AND METHODS 

   The study population included a total of 37 

patients ,       from 23 to 80 years . The study was 

conducted over a period of 23 months, starting 

from september  2012 to august  2014. 

  Patients were referred to the  radiodiagnosis 

department from the gynaecology department  in 

Zagazig university hospital. Verbal consent was 

taken from all the patients as well as detailed 

explanation of the study technique and its value 

were conducted in full details to all patients before 

the examination start. 

   The duration of the disease illness at time of 

performing the MRI studies varied from 23 year 

to 80  years (Mean 59 years). All of the patients 

were first time diagnosed having cervical 

carcinoma wit no prior interferance . 

    All of our patient underwent complete clinical 

examination as well as full history taking. The 

clinical evaluation was reviewed by a skillful 

gynecologist first before being aware of the MRI 

findings of each patient. 

    For patients who underwent surgery (up to 

stage IIA), the histopathological stage was used as 

the gold standard. For patients who did not 

undergo surgery, the gold standard stage was set 

on a review consensus between the two 

gynaecologists after correlation with MRI 

findings and other investigations. 

Techniuque MR and DW IMAGING were  done 

by using 1.5 tesla super conducting MR imager 

(Achieva, Philips Medical System. MRI study was 

done with the patients in the supine position using 

the standard a pelvic surface array multichannel 

coil. 

Patient preparation Ideally, the patient is asked 

to empty the bladder before going on the MR 

scanner. A full bladder may degrade T2-weighted 

images because of ghosting and motion artifacts.  

І) The conventional MR sequences were done as 

the following:  

1) Sagittal T2WI (TR4400-4800/TE110). 

2) Axial T2WI (TR4400-4800/TE110). 

3) Coronal T2WI (TR4400-4800/TE110). 

4) Axial T1WI (TR148-597/TE2-15). 

5) Coronal T1WI (TR148-597/TE2-15). 

The previous sequences were done with slice 

section 5 mm thickness with 1mm gap and Field 

of view (FOV) 230 mm. 

2) 7 cases with very small lesion or those with 

suspected urinary  bladder invasion were given 

contrast agent. The contrast media used in the 

conventional MR examination was Gd-DTPA 

(Gadolinium). The dose: IV 0.1- 0.2mmol/kg 

body weight. Post contrast T1 fat sat axial, 

coronal and sagittal spine echo sequences . 

  

3) For 31 of the cases  DWI images were done at 

(b: 0,500,1000)with ADC value calculated mm 

²/second. 

RESULT 
  The study group comprised of 37 patients, with a 

mean age of 59 years (range 23 to 80 years).  

   Squamous cell carcinoma was present in 78.4% 

(29/37) of the patients, followed by 

adenocarcinoma in 21.6% (8/37) cases. 

   MRI growth pattern was Anterior wall10.8 %, 

Posterior wall 5.4% and Combined 83.7 %. 

  The overall accuracy of MRI in staging 

carcinoma of cervix 94.6 % (35/37), and that of 

clinical FIGO staging was 40 % (15/37). MRI was 

inaccurate in 5.4 % (2/37) cases. Out of these two 

patients, in which MRI was wrong, it was unable 

to detect urinary bladder invasion in one case and 

to detect distant metastsis in another case. 

   Out of the 37 cases, 3 cases showed additional 

siginficant MRI data representing 8 %  of the 

studied group, one showed bilateral ovarian solid 

lesion, one showed complicated ovarian cyst and 

the last one had avascular necrosis of the hip joint. 

   Out of the 37 cases of the studied group the 

most common presenting symptom was offensive 

watery discharge representing 37.8 % followed by 

post menopausal bleeding 29.7%. 

   MRI reported 100% sensitivity and specificty in 

the detection of vaginal invasion, para metrial 

invasion as well as pelvic side wall invasion. 

   MRI also reported 66 % sensitivity and 100 % 

specificity in detection of urinary bladder wall 

invasion, 50 % sensitivity and 100 % specificity 

in detection of distant metastsis. 

   The cut-off short-axis diameter for an enlarged 

node was considered 10 mm on MRI, and we 

performed CT-guided lymph nodal biopsy in all 

such cases. All the cases with enarged LN more 

than 10 mm were positive for metastasis except in 

one patient who had two enalrged comomon iliac 

LNs proved to be non metastatic by biopsy. 

  31 out of 31 cases underwent diffusion weighted 

MRI showed restricted diffusion with reduced 

ADC value if compared to the normal cervical 

tissue with the mean ADC value 795.4 ± 59.1 

mm²/s. 
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Figure1: 33 years old patient with stage IIA cervical mass proved pathologically to be squamous cell carcinoma, 

(Aand c) axial and coronal  T2WI shows  well defined  isointense cervical mass with clear upper vagina as well as 

preserved peripheral hypointense stromal ring denoting absence of para metrial invasion. (B) ADC map showing 

low ADC value mesaures 687.3 x 10 ˉ3 mm2/s. 

 

  

 
Figure 2: 73 years old patient with cervical cnacer stage IIB proved pathologically to be squamous cell 

carcinoma (A) Axial T2- weighted MR image shows a tumor with intermediate signal intensity replacing the 

normal low-signal-intensity cervical stroma with  interruption of the low-signal-intensity cervical stromal 

ring. (B) Axial T2- weighted MR image at different level shows bilteral deep pelvic LNs. (C) DWI shows 

bilateral high SI lesionsof restriced diffusion corresponding to the enlarged LNs. 
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Figure 3: 53 years old patient with stage IIB cervical cancer proved to be squamous cell carcinoma (A and 

B) axial T2 and T1WI showing cervical mass displaying iso SI on T2 and low SI on T1, note the interruption 

of the hypointense ring on T2 images denoting para metrial invasion. (C) Axial DW showing resricted 

diffusion . 

 
 

 
 

 
Figure: 4 47 years old patient with cervical cnacer stage IV A proved to be adenocarcinoma.  (A) Sagittal 

T2WI shows isointense cervical mass extending upwards into the endometrial cavity and downawrd to the 

upper vagina. (B and C) Sagittal T1 fat sat with contrast and axial T1 demonstrate the mass invading the  

posterior UB wall. 
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DISCUSSION 

    Nearly 80% of cervical cancer patients are 

diagnosed with the disease at an advanced stage, 

thus not suitable for surgical staging stated by 

Corinne et al (1) and with our  with   most of our 

cases were beyond stage IIA the corner stone for 

surgical interferance. 

    Study done by Nilu et al (7) and Tejinder et 

al(8) reported that the mean age of the studied 

group was 46 years and 51 years with average  

(range 28 to 65 years) and( 21-80 years) 

respectively. In our current sudy the mean age of 

the studied group was 58 years with average 23 to 

80 years 

    The commonest histological type of cervical 

carcinoma is squamous cell carcinoma, which 

accounts for 78.4%  of our cases followed by and 

adenocarcinoma was 21.6 %. 

    The study of Mohammed et al (9)  repoted that  

the most common pathological type of the 

examined cervical mass was the squamous cell 

carcinoma representing 73.3% of the total studied 

cervical malignancy, This incidence was nearly 

compatible by the study done by Nilu et al (7) 

reporting that Squamous cell carcinoma was 

present in 90.7% (68/75) of the patients, followed 

by adenocarcinoma in 9.3% (7/75) cases, and with 

the study done by Harpreet et al stating that 

Eighty percent to 90% of cervical carcinomas are 

of squamous cell origin. 

    Cervical cancer was identified in our study as a 

mass of intermediate to hyperintense on T2WI 

(figure 1) keeping with Yoshikazu et al (10) and 

Mohammed et al (9) reported that cervical cancers 

appear as hyperintense masses on T2-weighted 

images regardless of histopathologic type. 

      We investigated the accuracy of MRI at 1.5T, 

as a convenient, complete method for allocating 

patients with invasive cervical carcinoma to best 

possible treatment, resulting in overall accuracy of 

94.6 % in a study of 37 compared to that of 

clinical FIGO staging was 59 % (22/37),  MRI 

was inaccurate in 5.4 % (2/37) cases. 

     By using MRI at 1.5T in 67 cases Nilu et al (7) 

had addressed that  the overall accuracy of MRI in 

staging carcinoma of cervix was 89.3% (67/75), 

and that of clinical FIGO staging was 61.3% 

(46/75), Evis et al (11) reached an overall staging 

accuracy of  of MRI ranges from 75% to 96% . 

    Parametrial invasion is the main determinant 

whether the appropriate management would be 

surgical or radiation. The intact hypointense 

stromal ring of about 3-mm thickness has a 

negative predictive value of 100% in excluding 

parametrial invasion. Claudia et al (12), Mangal et 

al (13) and Nilu et al (7) reported that intact T2-

hypointense stroma ring has a high negative 

predictive value for parametrial invasion and is 

between 94% and 100% (figure 2 and 3) . 

     MRI is highly sensitive in the detection of 

vaginal invasion reporting 100 % sensetivity in 

both stage IIA and IIIA. The signs of vaginal 

involvement is better characterized on high-

resolution T2- weighted sequences, showing the 

segmental interruption of the normal hypointense 

signal of the vaginal wall, or yet a hyperintense 

vaginal thickening (tumor), or the mass itself in 

contiguity with the vaginal wall . Vaginal invasion 

corresponds to stage IIa; when this invasion 

extends up to the lower vaginal third, corresponds 

to stage IIIa, this isl also was reported by  Claudia 

et al  (12) stating that MRI has  93 % sensitivity in 

the detection of vaginal invasion . 

   Our study reported only 66% sensitivity with 

100 % specificity in detection of urinary bladder 

wall invasion (IVA), the lower sensitivity in 

copmarison to Mohamed et al (9) reported 100 % 

sensitivity and 100% specificity of  UB invasion 

(figure 4) this obvious difference in MRI 

sensitivity may be attributed to  one patient 

refusing to have IV contrsat for better assess of 

UB invasion  . 

    Van Vierzen et al (14) found that the 

combination of pre-contrast and post-contrast MR 

images doesnot improve staging accuracy  except  

in  the  assessment of bladder and rectal wall 

invasion. 

    Staging of cervical cancer is still based on 

clinical FIGO criteria  can be erroneous in up to 

32% of patients  with the greatest difficulties in 

the clinical evaluation of patients with cervical 

cancer are the assessment of parametrial and 

pelvic sidewall invasion reported by Evis et al 

(11) as well as our study where FIGO clinical 

criteri were  wrong in 40 % (15 out of 37 cases) , 

most of them missing the para metrial invasion 

and underestimating the patient stage. 

     MRI had an advantage of picking other 

significant data that may or may not alter the 

treatment therapy, in our study 3 out of 37 cases 

had concurrent illness that was not suspected 

clinically (1/37 or 2.8 %) had biateral solid 

ovarian lesions , (1/37 or 2.8 %) had complicated 

ovarian cyst and (1/37 or 2.8 %) had AVN of the 

right hip, both of th ovarian lesions proved to be 

malignant . 

    Nilu et al (7)  picked up  4.4% (3/67) patients 

had another disease along with cancer of cervix, 

two had ovarian neoplasia (2/23 or 8%) which 

was clinically interpreted as parametrial invasion 

and one patient had illiopsoas abscess (1/23 or 

4%) which was also not suspected clinically. 

http://www.cancerjournal.net/searchresult.asp?search=&author=Tejinder+Kataria+Sethi&journal=Y&but_search=Search&entries=10&pg=1&s=0
http://www.ncbi.nlm.nih.gov/pubmed/?term=Shweel%20MA%5Bauth%5D
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     Cervical cancers show restricted diffusion and 

tend to have lower ADC than normal cervical 

tissue accepted by Sayan et al (15) and ours 

showing 100 % of cases (31/31) showed restricted 

diffusion with lower ADC value than normal 

cervical tissue. 

   There is no significant difference in the ADC 

value among the different pathological types with 

the mean ADC value .791 × 10ˉ³ mm²/s  in cases 

with squamous cell carcinoma and .796 × 10ˉ³ 

mm²/s in cases with adenocarcinoma. Disagreeing 

with the study done by Elena et al (6) caliming 

that adenocarcinomas typically have high cellular 

density and so would be expected to have lower 

ADC values. 

    The accuracy of MRI in the current study is 

fairly high in the detection of pelvic node 

metastasis from uterine cervical carcinoma with 

ten millimetres is the considered upper limit for 

short axis of normal pelvic nodes, our study 

showed  (12/12 or 100 %)  of pathologically 

proven metastatic LN with the short axis diameter 

was more than 10 mm. This size criterion has 

been widely accepted by Mohammed et al (9) , 

Claudia et al (12) and Nilu et al (7) . 

    Finally in agreement with Tejinder et al (8), 

Evis et al (11) and Nilu et al  (7) FIGO staging 

may not be a true representation of the correct 

volume of disease and therefore, does not provide 

prognostic insight into the potential of the disease  

CONCLUSION 

    Even though MRI is not utilized by the majority 

of oncology services for staging uterine cervix 

tumors, and, up to this moment, it has not been 

officially approved by FIGO yet, it is the best 

imaging method in terms of accuracy for 

assessment of tumors, and plays an essential role 

in the therapeutic planning and follow-up. 

    MRI has shown to be better than the clinical 

examination, and, when utilized as the initial 

staging method, reduces the number of invasive 

procedures and radiological studies such as 

urography, cytoscopy and rectosigmoidoscopy, 

with lower cost for the management of the 

disease. Additionally, the correct assessment of 

the tumor extent and volume allows optimizing 

the planning of the fields for external pelvic 

radiotherapy and brachytherapy. 
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ٚؼذ سشطاٌ ػُق انشحى انثانث يٍ حٛث االَتشاس فٙ أساو انحٕض نذ٘ انسٛذاح ٚسبتهّ سبشطاٌ انًتبٛ  ٔ سبشطاٌ ة اَبج انبشحى ٔ ْبٕ ا ثبش 

 .اَتشاسا فٙ دٔل انؼانى انثانث 

% فبٙ ةؼب   56ُْانك انؼذٚذ يٍ االخ اء فٙ تهٛٛى يشاحم سشطاٌ ػُق انبشحى اػتًبادا ػهبٙ ان حبس انسبشٚش٘ نهًش بٙ  بذ ٚ بم انبٙ      

 االحٛاٌ. 

ٌ االتحاد انذٔنٙ ن ب انُساء ٔانتٕنٛذ تٕصٙ ةتهٛٛى يشحهّ انٕسو ٔ يذ٘ اَتشاسِ أثُاء اندشاحج، ٔيغ رنك، نٍ ٚكٌٕ يًكُا فٙ حاالح سشطا     

ْزا انُٓح  انهدٕء انٙ انت ٕٚش ان تٙ. فٙ  ثٛش يٍ االحٛاٌ ٚ شمإخشاء انتذسٚح ػٍ طشٚق ان حس انسشٚش٘ ٔ ٛٓا  ٚتى   انتٙ ثش تهذيا األ

 يثم حدى انٕسو، ٔانغضٔ انهحًٛج ٔتٕسط انؼهذث انهًٛ أٚج. ٔ ذ استخذو ػهٗ َحٕ ِنهتذنٛم ػهٗ يذٖ ان ؼهٙ نهًشض، ٔال تشًم انؼٕايم انُزٚش

انشَُٛٙ انًغُاطٛسٙ  ذسِ  تٛشِ ػهٙ انتهٛٛى  ٚظٓش ٔ ، ٙ تشخٛس ٔ تذسٚح  انًشاحم انًخته ّ نهًشض يتضاٚذ انت ٕٚش ةانشٍَٛ انًغُاطٛسٙ ف

نتكٌٕ يت ٕ ج ػهٗ انتهٛٛى انسشٚش٘. ةاإل افج ان ؼهٙ نًشحهّ انًشض ةاال افّ انٙ يذ٘ اَتشاسِ فٙ انغذد انهًٛ أّٚ داخم أ خاسج انحٕض 

 اس انٕسو. كشف انًتكش ػٍ تكشٔ ٚسًح ةان ْٕ يشٚح نهًشٚ ٔ ،اإلشؼاع انًؤٍٚ  انت ٕٚش ةانشٍَٛ انًغُاطٛسٙ ال ٚت هب نٗ رنك،إ

 

نهذ اصداد اسبتخذاو انبشٍَٛ انًغُاطٛسبٙ فبٙ تهٛبٛى أساو انحبٕض نبذ٘ انسبٛذاح خ ٕصبا فبٙ انؼهبذٍٚ االخٛبشٍٚ فٓبٕ يبغ ان حبس انسبشٚش٘     

 ًٛٛا د ٛها نًشاحم سشطاٌ ػُق انشحى.نهًشٚ  سٕف ٚؼ ُٛا ته


