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Abstract

Objective: To describe the results of Magnetic Resonance Imaging (MRI) in pa- tients screened for uterine cervical cancer.

Patients and Methodology: A retrospective descriptive study was conducted from March 2011 to July 2014, at the Medi-
cal Imaging Department of Hôpital Principal. The study featured MRI patients screened for uterine cervical cancer with a 
1.5 Siemens® Avanto® protocol comprising at least one 3-plan T2- weighted sequence, a diffusion-weighted sequence and a 
T1-weighted sequence with fat saturation before and after Gadolinium injection.

Results: 61 patients were screened, including 45 (60.85%) for pretreatment staging, 13 for post-surgical testing and 3 for 
postoperative testing (PRT) or chemoradiotherapy (CRT). The average age was 56 years [34 - 78 years]. Based on the FIGO 
MRI classification, 31.14% of the cases (n = 19) were found to have stage IIIB cervical cancer, 27.86% had stage IIB (n = 17), 
11.47% had IVA (n = 7) and 11.47% had stage I. Eight out of the thirteen patients assessed for post-surgery alone had a local 
re- currence ; 2 had fibrosis, 2 had no visible tumour, and one case of textiloma was detected. The 3 post-PRT or CRT alone 
cases revealed no residual tumour.

Conclusion: MRI detects an advanced tumour in most of our patients seen for a cervical cancer assessment, including para-
metrial involvement which classifies the patient at the FIGO IIB stage wherefrom prognosis is poor. Prevention re- mains 
possible through early detection and young girls’ immunization.
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List of abbreviations: MRI: Magnetic Resonance Imaging; PRT: Post-Operative Testing; CRT: Chemoradiothrapy ERT: Ex-
ternal Radiotherapy; FIGO: International Federation of Gynecology and Obstetrics
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Introduction

 A Cervical cancer is the third most common cancer in 
women and the second most common gynaecological cancer. In 
many developing countries, it is the leading cause of cancer mor-
tality in women.

 As far as we know, since MRI equipment is available in 
Senegal in year 2006, only one study has been conducted in Sen-
egal concerning the role of MRI in this disease.

 MRI, a modern medical imaging tool, is increasingly 
available in developing countries and should improve cancer pa-
tients treatment and care by providing a comprehensive initial 
extension assessment and optimal post-therapeutic moni- tor-
ing.

 The authors of this article share their MRI experience in 
cervical cancer by de- scribing lesions based on the 2009 FIGO 
classification applied to MRI, and the resulting therapeutic im-
plications in the field of medical practice in an underde- veloped 
country.

Patients and Methods

 This is a retrospective descriptive mono-centric study 
conducted over 41 months (from March 2011 to July 2014) in the 
Medical Imaging Department of Hôpital Principal in Dakar. This 
Level III Army Training Hospital has a platform with a high-
field MRI unit (1.5 Tesla) purchased in 2007, two multi-section 
scanners (64 and 16 bars), two Doppler ultrasound rooms and a 
digital radiology unit.

 All patients seen in the MRI Department for cervical 
cancer during the study pe- riod were included in the study. Pa-
tients without T2-weighted sequence and cas- es without pre-
scription or complete examination report were excluded.

Age Number Percentage
< 35 years 1 1.63%
35 to 45 years 13 21.31%
46 to 55 years 16 26.22%
56 to 65 yars 15 24.59%
66 to 75 years 8 13.11%
> 75 years 5 8.19%
Not specified 3 4.91%

Table 1: Patient Age Distribution

 Examinations were performed on a 1.5 Tesla Sie-
mens®Avanto® magnet with a phased array surface antenna, by 
means of a protocol comprising at least a T2- weighted TSE se-
quence in 4 mm sections covering the pelvis in the sagittal, cor-
onal and transverse axial planes, perpendicular to the tumour 
axis; a diffusion sequence; a T1-weighted sequence with fat sat-
uration, with and without contrast injection in dynamic acquisi-
tion. Vaginal markings were not systematic.

 The data, collected from the MRI prescription and the 
examination report were as follows: the patient’s age, the indica-
tion for the examination, and the following MRI characteristics: 
local tumour extension based on the criteria of the 2009 FIGO 
classification, and presence of locoregional adenomegalies.

 The sample size was calculated using Microsoft® Excel®. 
Because the patients were not questioned on this subject in our 
department, risk factor assessment has not been established.

Results

 61 patients were observed for cervical cancer in the 
MRI Department over 41 months. This averaged 18 women per 
year. 45 of these patients were seen for initial extension assess-
ment, 13 for post-surgical monitoring and 3 for post ex- ternal 
radiotherapy (ERT) or radio chemotherapy (RCT) monitoring. 
The aver- age age of the patients was 56 years [34-78 years]. Table 
1 shows the patients’ age distribution.

Figure 1: T2-weighted Sagittal Section (a) and T1-weighted Fat Sat (b) 

injected with a tumour of larger than 4cm limited to the cervix
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 The tumour size was larger than 4 cm in 42 cases 
(68.85%) and smaller than 4 cm in 11 cases (18.03%). This size 
was not specified in 8 cases.

 34 (75.5%) of the 45 women seen for initial extension 
assessment had a tumour larger than 4 cm and 8 (17.7%) had a 
tumour size smaller than 4 cm. In 3 cases, the tumour size was 
not specified on the MRI report.

 With respect to tumour extension (Table II), there was 
some proximal involve- ment of the vagina in 16 cases (26.22%) 
and distal involvement in 21 cases (34.42%). Parametrial dam-
gage was found in 44 cases or 72.13% (Figure 2).

Sites Number Percentage
2/3 proximal vagina 16 26.22%
1/3 distal vagina 21 34.42%
Paramters 44 72.13%
Bladder 12 19.67%
Rectum 12 19.67%
Hydronephrosis 13 21.31%
Pelvic wall 1 1.64%
Adenomegalies 35 57.37%
Metastases 3 4.91%

Table 2: Tumour Extension Based on Sites Affected

Figure 2: T2-weighted Coronal Section of a Tumour with Extension to 

the My- ometrium (Arrowhead) and Parameters (Solid Arrows)

 Ureteral dilatation (Figure 3) was present in 13 patients 
(21.31%) while unilat- eral dilation was observed in 9 cases. Pel-
vic wall involvement was found in only one case.

 Using the FIGO MRI classification, stage IIIB was found 
in 19 cases (31.14%), stage IIB in 17 cases (27.86%) and stage IV 
in 10 cases (16.38%). Table III summarizes the FIGO MRI stages 
encountered.

 Adenomegalies (Figure 4) were found in 35 cases, 
which accounts for 57.37%. Lymph node hypertrophy was found 
in 79.41% of patients seen for an initial ex- tension assessment, 
with a tumour larger than 4 cm and 12.5% of patients with tu-
mours smaller than 4 cm.

Figure 3: Bilateral Ureteral Ailation (Arrow) Upstream of 

a Cervical Tumour Invading the Parameters

Figure 4: T2-weighted Coronal Section of a Cervical Tumour, with 

Extension to the Right Parameter (Solid Arrow) and Right Iliac 

Lymph Node Flow (Arrow Heads)
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 Bladder invasion was noted in 12 cases (19.67%) and as 
many cases of rectal involvement were found. There were 5 cases 
with simultaneous involvement to the bladder and rectum.

 Three cases (4.91%) of secondary hepatic localization 
were found. Tumour extension based on affected sites is summa-
rized in Table 3.

 MRI for post-therapeutic control found 8 cases of re-
currence (Figure 5), and two cases of total remission; the exam-
ination also found one case of textiloma and two cases of fibrosis

Figure 5: T2-weighted Coronal Section of a Cervical Tumour with 

Extension to the Parameters (Arrows) and Vagina (Arrow Head)

FIGO MRI Stage Number Percentage
Stage I 7 11.47%
Stage IIA 1 1.64%
Stage IIB 17 27.86%
Stage IIIA 2 3.27%
Stage IIIB 19 31.14%
Stage IVA 7 11.47%
Stage IVB 3 4.91%
No tumour 3 4.91%
Fibrosis 2 3.27%
Total 61 100%

Table 3: Distribution of Patients Based on FIGO MRI Stages

Discussion

 Cervical cancer is the 2nd most common cancer in 
women worldwide and the leading cause of cancer mortality in 
women in underdeveloped countries [1].

 According to the World Health Organization (WHO), 
there were 540,000 new cases of cervical cancer causing 275,000 
deaths in 2010, with 85% of cases ob- served in developing coun-

tries [2]. In Senegal, there are about 1,197 new cases of cervical 
cancer causing 795 deaths every year [3].

 The therapeutic strategy is based on the FIGO classifi-
cation modified in 2009 and MRI plays a key role in both the ini-
tial pre-treatment assessment and post-therapeutic monitoring.

 Our series includes 61 cases recorded over 41 months. 
For comparison, Diop et al. [5], in a study conducted at the Da-
kar University Hospital had collected 30 cases over 47 months. In 
the Maghreb, Felfel et al. [6] reported 14 cases over 2 years, Hadj 
Kacem et al. [7] about twenty, and Guesmi [8] 30.

 Our patients’ average age of 56 years is the same as that 
described by Heo et al. [9], but is higher than the average age of 
51.1 years found by Hori et al. [10]. As for Diop et al. [5], they 
found an average age of 45.7 years. The most affected age group 
in our series is between 46 and 55 years with 26.22% of cases 
(n=16). In all these series, the patients were middle-aged women.

 With respect to tumour size (which is part of the FIGO 
classification criteria), 42 of our patients - or 68.85% - had a tu-
mour size larger than 4 cm. Among the pa- tients seen for initial 
assessment, 34 had a tumour larger than 4 cm (75.5%), and only 
8 had a tumour smaller than 4 cm (17.7%). In Diop et al. series 
[5], 23 women had a tumour size larger than 4 cm, which ac-
counts for 92% of cases. Estimating tumour size has a therapeutic 
implication, as tumours larger than 4 cm require radiochemo-
therapy, whereas the treatment of tumours smaller than 4 cm, 
which is yet to be standardised, requires adjuvant and neo-ad-
juvant means [11,12]. Thus, based on tumour size estimate, it 
appears that 75.5% of the women seen for initial assessment in 
our series would not benefit from primary surgery. It should be 
noted that the MRI-measured size is correlated to the near- est 
5 mm with surgery in 70 to 90% of cases [13]. However, MRI 
may overesti- mate this size in the event of peri-tumour inflam-
mation, especially in injected T1-weighted sequences; the early 
injected sequence (30 seconds) and diffusion mean greater pre-
cision in this measurement and make it possible to visualize tu-
mours of less than 1 cm in size [14].

 Stage IIB FIGO was found in 48 of our patients 
(78.68%), while the earlier stages are present in only 8 cases, i.e. 
or 13.11%. This could be due to the pa- tients reporting late to 
health facilities in sub-Saharan Africa. The therapeutic indica-
tion in the majority of these patients is that of neo-adjuvant or 
palliative radiochemotherapy. This FIGO IIB stage is determined 
by the invasion of at least one parameter invasion.
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 Parametrial damage was found in 44 of our patients (i.e. 
72.13%), which is, therefore, a poor prognosis. In the Stenstedt et 
al. series [15] involving 183 125 surgery-treated patients and 58 
patients treated by radiochemotherapy), parame- trial involve-
ment was found in 49 patients (84.48%) from the second group. 
MRI, with sensitivity ranging from 71 to 92% for the detection of 
stage IIB le- sions and specificity between 82 and 93%, is superior 
to clinical examination [11]. Its negative predictive value is 94 to 
100% [16.17], the best sign of a lack of parameter invasion being 
the visibility, over its entire circumference, of the hypo-intense 
pericervical fibrous ring in T2-weighted sequences.

 In our series, the most common FIGO stage encoun-
tered in MRI was Stage IIIB with 19 cases or 31.14%. In the Diop 
et al. series [5], however, the most fre- quent FIGO stage was IIB 
with 56% of cases, while Heo et al. [9] identified the IIB stage in 
29 cases out of 42 patients (69.04%), and Hori et al. [10] reported 
the IB1 stage 17 times (54.8%). Therefore, it seems that most of 
our patients came to late for surgical management.

 The sensitivity of MRI for rectal or vaginal involve-
ment (stage IV) is estimated to be between 71 and 100%, for a 
specificity of 88-91% [18]. However, the mere presence of bul-
lous edema does not warrant the classification of the tumour as 
a stage IV tumour [19]. Nineteen of our patients were in stage 
IV (31.14%) while in the Felfel et al. series [6] there were 2 cases 
of neighbouring organs involve- ment among their 14 patients. 
This could be related to patients in our regions re- porting late to 
medical facilities for consultation.

 With respect to lymph node involvement, the most 
commonly used sign is the measurement of the small lymph 
node axis with a threshold of 8 mm at the pelvic level and 10 
mm at the lumbo-aortic level. 35 of our patients, or 57.37%, had 
local-regional adenomegalies. Diop et al. [5] found lymph node 
involve- ment in 60% of cases. Conversely, Heo et al. [9] found 
lymph node involvement in only 23.8% of cases (n=10) in their 
series of 42 patients.

 Although lymph node involvement is considered an es-
sential prognostic factor, it was not included in the FIGO classi-
fication before 2018 [20]. However, as much as MRI is effective in 
establishing a good lymph node mapping (especial- ly on the dif-
fusion sequence), it is not yet capable of affirming, with certainty, 
the metastatic nature of microganglions or the inflammatory or 
tumour nature of adenomegalies. Its sensitivity varies from 29 
to 86 % while its specificity ranges from 78 to 99 % [11, 13, 21]. 
PET-scan is the choice examination in this area, especially at ad-

vanced stages [22, 23] where this lymph node involvement seems 
to be more frequent. It should be noted that adenomegalies were 
present in 79.41% of in our patients with a tumour larger than 4 
cm, compared to 12.5% in patients with tumours smaller than 
4 cm. In all cases, surgical biopsy remains more effective than 
imaging for lymph node assessment [24, 25].

The Specific Case of Post-treatment MRI Monitoring

 Post-therapeutic monitoring aims to detect early lo-
coregional recurrences, metastases, and treatment complica-
tions. It is mainly clinical but also biological and radiological. 
Recurrence is defined as an increase in primary lesion or the 
appearance of metastases within 6 months of treatment. Approx-
imately 30% of patients monitored for invasive cervical could 
face a risk of death by recurrence [26], which occurs in 70% of 
cases in the form of remote metastases with or without associa-
tion with locoregional recurrence, most often within 2 to 3 years 
post-treatment [27]. In our series, 8 out of the 13 patients seen 
for postoperative monitoring (61.53%) had a recurrence, 2 had 
fibrosis and a textiloma was found in one patient. Two examina-
tions were considered normal and involved patients aged 39 and 
52 who had a colpohysterectomy and a colpohysterectomy with 
lymph node cleansing, respectively. All the 3 cases of post-ERT 
control or RCT- only analysis, had recurrences.

 Stenstedt [15] noted 21 cases of recurrence in the sur-
gery-treated group (n=125) or 16.8%, and 23 recurrences (39.6%) 
in the radiochemotherapy group (n=58).

 What makes MRI interesting is that it makes it possible 
able to differentiate post-therapeutic fibrosis from local recur-
rence [28]. It is a reference examination test with a 78% to 83% 
performance, a 65% positive predictive value and a 97% negative 
predictive value [29] for local recurrences. Diffusion MRI, with 
the measurement of the apparent diffusion coefficient (ADC), 
would be useful to differentiate between benign enhancements 
and tumour contrast enhancements observed during the first 
three months following irradiation. It may also be use- ful for 
the detection of a residual tumour or suspicious post-radioche-
motherapy adenopathies and may be an alternative to positron 
emission tomography (PET) [30]. Local recurrences without pel-
vic wall involvement are potentially curable; close clinical mon-
itoring is useful within 2 to 3 years following the initial treat- 
ment, with routine systematic imaging not recommended [19].
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Conclusion

 MRI helped answer all the questions asked as part of 
the initial extension as- sessment or post-therapeutic evaluation 
of all our patients. The most affected age group in our series is 
between 46 and 55 years.

 MRI is a key consideration and useful tool in cervical 
cancer management, even if most of our patients came at a late 
stage and could not be managed by surgery. Therefore, the best 
strategy against this scourge in developing countries is pre- ven-
tion, which is based on cervico-vaginal smear screening and vac-
cination against genital infection with Human Papilloma Virus, 
the main known risk fac- tor associated with this type of cancer.
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