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Purpose: To record the T2-weighted imaging (T2WI) 
appearance of the cervical rim in cervical cancer pa-
tients with histologically confirmed full thickness 
stromal invasion and to identify any signs predictive 
of parametrial involvement in this particular subset 
of patients.
Material and Methods: During a 5-year period, 30/115 pa-
tients surgically treated for early cervical cancer (FIGO<IIB) 
had full thickness stromal invasion on surgicopathologi-
cal examination; 15/30 patients had parametrial invasion 

on histology. All patients were evaluated with pelvic MRI, 
preoperatively. Two expert radiologists retrospective-
ly reviewed all MRIs. The presence of the following T2WI 
characteristics was recorded for each side of the cervical 
rim: thinning (<3 mm), complete loss of normal hypoin-
tense signal, diffuse  signal inhomogeneity, irregularity 
of inner and outer cervical border and peritumoural fat 
stranding. The above signs were evaluated alone and in 
combination in search for any correlation with parame-
trial involvement.
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1. Introduction
Early-stage cervical carcinomas may be effectively treated 
with radical hysterectomy combined with pelvic lymphad-
enectomy or with radiation therapy alone, even though sur-
gery is, for most gynaecologic oncology centers, the pre-
ferred therapeutic option. Reported survival rates after 
surgical treatment for these patients range from 72-92% 
[1]; differences in survival rates may be explained by the 
presence of unexpected adverse findings at surgery, such as 
bulky tumours (>4 cm), metastatic lymphadenopathy, deep 
cervical stromal invasion and invasion of the parametrial 
fat. Parametrial involvement (even microscopic) is consid-
ered a major risk factor, which may significantly compro-
mise surgical outcome [2]. When adverse findings such as 
parametrial invasion are unexpectedly found at surgery, ra-
diotherapy is recommended in order to improve prognosis 
for these patients; it has been reported however that adju-
vant radiotherapy in surgically treated, high-risk patients, 
even though it reduces the risk of recurrence, is associated 
with an increased incidence of urologic and gastrointesti-
nal complications often requiring treatment [3-5]. There-
fore, accurate preoperative selection of surgical candidates 
becomes very important.

A large body of literature supports the incorporation of 
Magnetic Resonance Imaging (MRI) to pretreatment work-
up of cervical cancer patients, although current Interna-
tional Federation of Gynaecology and Obstetrics (FIGO) 
guidelines do not consider MRI for cervical cancer staging 
mandatory [6]. MRI significantly increases the predictive 
ability of clinical examination for the evaluation of para-
metrial involvement in patients with early cervical cancer, 
with an overall accuracy up to 88% and negative predic-

tive values (NPV) ranging from 94-100% [7-9]. However, in 
patients with focal or diffuse full thickness replacement of 
the cervical stroma by cancerous tissue, neither clinical ex-
amination nor MRI performs well in assessing parametri-
al tissue status. Even though data for this subset of patients 
regarding MRI predictive ability are limited, reported MRI 
positive predictive value (PPV) is as low as 50% [10] while 
parametrial invasion is present in 40-73% of these patients 
[11].

The aim of our study was to evaluate the predictive abili-
ty of MRI for parametrial invasion in surgically treated cer-
vical cancer patients who had full thickness stromal inva-
sion on final histology and to look for any signs predictive 
of parametrial involvement.

2. Material and Methods
2.1 Study population
During a 5-year period (2009-2014), 115 patients (mean 
age: 44.7 years) FIGO stage <IIB were surgically treated 
for early cervical cancer; surgical decision was based pre-
dominately on clinical information, as officially suggest-
ed by FIGO [6]. No patient had received treatment for 
cervical cancer before surgery. All patients underwent 
dedicated pelvic MRI within 30 days prior to surgery. A 
dedicated pathologist with experience in gynaecolog-
ic oncology (20 years of experience) examined all sur-
gical specimens; depth of cervical invasion (superficial: 
tumour involves <5 mm of cervical stroma, deep: tumour 
involves >two thirds of total cervical stromal thickness, 
full thickness stromal invasion: tumour extends to ser-
osa) and extension of tumour into parametrial tissues 
were recorded.

Results: Diffuse signal inhomogeneity, shaggy inner 
border and small focal disruptions of the normal low 
T2 cervical rim were the most frequent findings on 
T2WI. Diffuse signal inhomogeneity and peritumoural 
fat stranding were the only MRI features significantly 
associated with parametrial invasion. Complete loss 
of the low T2 cervical rim was observed in approxi-
mately 25% of patients with parametrial involvement. 

In 4/15 patients the cervical rim appeared intact.
Conclusions: Diffuse signal inhomogeneity of the cer-
vical rim and peritumoural fat stranding were the 
only MRI signs significantly associated with parame-
trial involvement in patients with cervical cancer and 
full stromal invasion. An intact hypointense cervical 
rim does not exclude tumour extension to the para-
metrial fat.
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Thirty/115 patients (mean age: 51.2 years) had full 
stromal invasion on final surgicopathological examina-
tion and formed our study group; the subset of the 30 cas-
es evaluated in the current report was included in a pre-
viously published study [9]. 

Institutional review board approved and waived in-
formed consent for this retrospective, observational 
study. 

2.2 MRI protocol 
All MRI studies were performed with a 1.5-Tesla unit 
(Philips Healthcare, Best, The Netherlands) using a 
phased-array dedicated body coil. All patients were in-
structed to fast for at least 6 h prior to the MRI exami-
nation, and all received hyoscine butyl bromide (40 mg) 
orally, 30 min before the MRI scan, to limit bowel motion. 
MRI was performed at least 10 days after tumour biopsy 
to avoid false-positive findings associated with post-bi-
opsy inflammatory changes. None of the patients had ab-
solute or relative contraindications for the MRI examina-
tion. All patients received a bolus injection of 0.1 mmol/
kg gadolinium contrast medium intravenously, followed 
by 20 ml of 0.9% saline flush.

MRI protocol included T2-weighted (T2-W) Turbo Spin 
Echo (TSE) sequences in the sagittal [Time Repetition/ 
Time Echo (TR/TE), 3,500/90 ms; number of signals ac-
quired (NSA), 3; slice thickness/gap, 3.5/1.2 mm; Field of 
view (FOV), 25 cm], and axial oblique (TR/TE, 3,900/125 
ms; NSA, 6; slice thickness/gap, 4/0.4 mm; FOV, 18 cm) 
planes. Axial T1-weighted (T1-W) (TR/TE, 400/13 ms; 
NSA, 1; slice thickness/gap, 6/2 mm; FOV, 36 cm), and 
T2-W (TR/TE, 3,500/90 ms; NSA, 2; slice thickness/gap, 
4.5/1 mm; FOV, 38 cm) images were obtained through 
the pelvis and up to the level of the renal hilum to eval-
uate nodal status. Axial T2-W fat-suppressed TSE (TR/
TE, 2,000/70 ms; NSA, 2; slice thickness/gap, 4.5/1 mm; 
FOV, 35 cm), and diffusion-weighted images (DWI) (TR/
TE, 3,000/70 ms; NSA, 12; slice thickness/gap, 6/1 mm; 
FOV, 35 cm; b-values 0, 1,000 s/mm2) were obtained in 
10/30 patients, since these sequences were added to the 
MRI protocol after initiation of the study. Sagittal dy-
namic T1-W contrast-enhanced images (Dynamic Con-
trast Enhanced MRI - DCE-MRI, TR/TE, 15/4.2 mm; flip 
angle, 450; NSA, 2; FOV, 17 cm) were acquired every 17 s 
for a total of 3 min, followed by an axial T1-W fat-sup-
pressed sequence (TR/TE, 400/20 ms; NSA, 2; slice thick-
ness/gap, 4.5/1 mm; FOV, 35 cm). 

2.3 MRI interpretation 
Data for the subset of patients with histologically prov-
en full thickness stromal invasion (n=30) regarding the 
predictive ability of MRI for tumour parametrial exten-
sion were extracted from the previously studied origi-
nal population of 115 patients [9]. 

Typically, normal cervical stroma is seen as a thick 
homogeneous low signal intensity rim on T2-W MR im-
ages; cervical tumour was defined as a lesion with high-
er T2 signal compared to the surrounding cervical stro-
ma. Parametrial infiltration was recorded when there 
was nodularity of cervical contour with tumour bulge 
into the parametrial space, irregularity of the interface 
between tumour and parametrial fat or evidence of a 
soft-tissue mass within the parametrial fat.

All 30 MRIs were retrospectively reviewed by two ra-
diologists with experience in female imaging (reader 1: 
20 years of experience, reader 2:7 years of experience) 
in consensus, after completion of the initial study. 

Each side of the cervical rim was evaluated sepa-
rately on T2WI (right: RT, left: LT) and the following 
imaging characteristics were recorded in a total of 60 
cervical rim sides (RT/LT): signal homogeneity (homo-
geneous, inhomogeneous), internal contour (smooth, 
irregular), low T2 rim disruption (complete, focal) and 
rim thickness (>3 mm, ≤3 mm); peritumoural strand-
ing and previously established MRI signs of parametri-
al invasion (i.e. tumour bulge into the parametrial fat, 
irregularity of the interface between tumour and par-
ametrial fat and presence of soft-tissue mass within 
the parametrial fat) were also recorded for each side 
of the cervical rim.  

2.4 Statistical analysis 
Quantitative variables are expressed as mean values (SD). 
Qualitative variables are expressed as absolute and rel-
ative frequencies. The prognostic ability of MRI for pa-
rameters concerning parametrial involvement was eval-
uated with the receiver operating characteristic (ROC) 
curve. The overall performance of the ROC analysis 
was quantified by computing the area under the curve 
(AUC). An area of 1 indicated perfect performance, while 
0.5 indicated a performance that was not different from 
chance. The accuracy of MRI was evaluated with calcu-
lation of sensitivity, specificity, positive (PPV) and nega-
tive (NPV) predictive values. Chi square and Fisher’s ex-
act tests were used for the comparison of proportions.

T2-weighted MRI findings predictive of parametrial involvement, p. 35-44
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All p values reported were two-tailed. Statistical sig-
nificance was set at 0.05 and analyses were conducted 
using STATA statistical software (version 11.0).

3.Results
3.1 Patient characteristics 
For the 30 study patients (mean age: 51.2 years, SD=13.7 
years) tumour histology was squamous cell carcino-
ma in 20/30 (66.7%), adenocarcinoma in 8/30 (26.7%) 

and adenosquamous carcinoma in 2/30 (6.7%); most of 
the patients (n=16, 53.3%) had grade II tumours, while 
grade I  and grade III  carcinomas were diagnosed in 3/30 
(10%) and 11/30 (36.7%) of our study patients, respective-
ly. All patients were treated with radical hysterectomy 
(Wertheim procedure) and 13/30 (43.3%) received ad-
juvant therapy due to histological findings of more ad-
vanced disease. 

Fifteen/30 patients had parametrial infiltration on fi-

T2-weighted MRI findings predictive of parametrial involvement, p. 35-44

Table 1. �Demographics and clinical characteristics for women (n=30) with histologically proven full cervical 
                   stromal invasion.

  N (%)

Age (years), mean (SD)(years) 51.2 (13.7) 

Menopausal 

   No 15 (50.0)

   Yes 15 (50.0)

Histology

   Squamous cell carcinoma 20 (66.7)

   Adenocarcinoma 8 (26.7)

   Adenosquamous 2 (6.7)

Histological grade

  I 3 (10.0)

  II 16 (53.3)

  III 11 (36.7)

Follow-up (6 months after surgery)

   Not available 23 (76.7)

   Disease-free 2 (6.7)

   Recurrence 5 (16.6)

Type of recurrence

   Distant (Lung) 1 (3.3)

   Local 2 (6.6)

   Local + Distant (Lung, Liver) 1 (3.3)

   Local + LN + Peritoneal 1 (3.3)

Type of surgery

 Radical Hysterectomy + systematic LN dissection + paraaortic LN 
sampling 30 (100.0)

 Adjuvant Chemotherapy/Radiotherapy

   No 17 (56.7)

   Yes 13 (43.3)
 SD: standard deviation, LN: lymph nodes
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nal histology. In 5/30 patients, the tumour relapsed six 
months after surgery; in most of these patients (3/5) the 
tumour recurred within the pelvis. All five patients had 
adverse surgicopathologic findings including tumour 
size >4 cm (n=2), parametrial involvement (n=3) and 
lymph node metastases (n=4). Patient demographics are 
presented in detail in Table 1.

3.2 Predictive ability of MRI for parametrial involvement 
In our group of patients with histologically proven full 
thickness stromal invasion from cervical cancer (n=30), 
the percent agreement between MRI assessment and his-
tology for parametrial invasion was 80%. The predictive 
ability of MRI for parametrial invasion gave an AUC equal 
to 0.72 and sensitivity, specificity, NPV and PPV values 
equal to 73.3%, 86.7%, 76.5% and 84.6%, respectively (Ta-
ble 2). Compared to the original study group (n=115), MRI 
sensitivity for assessment of parametrial status in the 
subset of patients with full stromal invasion was equally 
moderate (73.3%) while specificity was also high (86.7% 
vs. 97%). In the subset of patients with full stromal in-
vasion, MRI NPV for parametrial invasion was moder-
ate compared to the original study population (76.4% vs.  
96%) while PPV remained high (84.6% vs. 78.5%) (Fig. 1).

3.3 �T2WI features of full thickness stromal invasion with 
parametrial extension 

Retrospective per parametrium analysis showed that, 

in cases with true parametrial involvement (final his-
tology), the most frequent T2WI findings of the fully in-
vaded cervical rim per side were: Signal inhomogenei-
ty (RT side: 92.3%, LT side: 83.3%), shaggy inner border 
(RT side: 68.2%, LT side: 75%) and focal disruptions (RT 
side: 53.8%, LT side: 58.3%). Complete loss of the low T2 
cervical rim was observed in approximately 25% of cases 
with parametrial invasion (RT side: 23.1%, LT side: 25%) 
(Fig. 2). Only diffuse signal inhomogeneity of the cervi-
cal rim showed significant correlation (p<0.05) with the 
presence of parametrial disease in patients with full cer-
vical stromal invasion. The above results are fully pre-
sented in Table 3. 

Peritumoural stranding was observed in 18/30 invad-
ed parametria and in 9/30 intact parametria; the pres-
ence of peritumoural stranding was significantly associ-
ated with parametrial involvement (p=0.007).

 Previously established signs of parametrial involve-
ment (i.e. tumour protrusion into the parametrium, ir-
regular borders between tumour and parametrial fat, 
soft-tissue mass within the parametrial fat) were also 
found to be significantly (p=0.045) associated with the 
presence of parametrial involvement (Table 3). 

4. Discussion
Our results -derived from a previously studied population 
of 115 patients surgically treated for early cervical can-
cer- showed that MRI was moderately accurate (AUC=0.72, 

Fig. 1. Sensitivity, specificity, positive (PPV) and negative (NPV) predictive values for MRI assessment of invasion of parametria 
for total sample (n=115) and for women with full stromal invasion (n=30).
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Table 2. �Accuracy of MRI assessment for the prediction of parametrial invasion in women with full stromal 
invasion.

  AUC
 (95% CI) ‡

Sensitivity
(95% CI)

Specificity 
(95% CI)

PPV 
(95% CI)

NPV
 (95% CI)

Invasion of parametria (right)

MRI 0.82
 (0.67-0.96)*

69.2
 (38.6-90.9)

94.1
 (71.3-99.9)

90.0 
(55.5-99.8)

80.0 
(56.3-94.3)

Invasion of parametria (left)

MRI 0.79 
(0.60-0.99)*

83.3
 (51.6-97.9)

88.9 
(65.3-98.6)

83.3 
(51.6-97.9)

88.9 
(65.3-98.6)

Invasion of parametria (left and/or right)

MRI 0.72 
(0.53-0.91)*

73.3 
(44.9-92.2)

86.7
 (59.5-98.3)

84.6
(54.5-98.1)

76.5
 (50.1-93.2)

‡ Area under the curve (95% Confidence Interval); *p<0.05

Table 3. Correlation of T2WI features with parametrial involvement. 

 
Parametrial invasion 

(histology)
(Right)

Parametrial invasion 
(histology) 

(Left)

  Negative Positive Negative Positive

  N (%) N (%) p N (%) N (%) p

Total loss of low T2 cervical rim 

   Negative 10 (58.8) 10 (76.9) 0.440** 13 (72.2) 9 (75.0) 1.000**

   Positive 7 (41.2) 3 (23.1) 5 (27.8) 3 (25.0)

Thin (<3 mm) but overall preserved cervical rim 

   Negative 14 (82.3) 8 (61.5) 0.242** 14 (77.8) 7 (58.3) 0.418**

   Positive 3 (17.7) 5 (38.5) 4 (22.2) 5 (41.7)

Tiny focal disruptions 

   Negative 11 (64.7) 6 (46.2) 0.310* 12 (66.7) 5 (41.7) 0.176*

   Positive 6 (35.3) 7 (53.8) 6 (33.3) 7 (58.3)

Shaggy inner border of cervical rim 

   Negative 9 (52.9) 4 (30.8) 0.225* 11 (61.1) 3 (25.0) 0.052*

   Positive 8 (47.1) 9 (68.2) 7 (38.9) 9 (75.0)

Signal inhomogeneity of cervical rim

   Negative 12 (70.6) 1 (7.7) 0.001* 11 (61.1) 2 (16.7) 0.026*

   Positive 5 (29.4) 12 (92.3) 7 (38.9) 10 (83.3)

Peritumoural stranding 

   Negative 14 (82.3) 5 (38.5) 0.023** 12 (66.7) 2 (16.7) 0.007*

   Positive 3 (17.7) 8 (61.5) 6 (33.3) 10 (83.3)

Obvious  parametrial involvement signs 

   Negative 14 (82.3) 9 (69.2) 0.667** 15 (83.3) 5 (41.7) 0.045**

   Positive 3 (17.7) 4 (30.8) 3 (16.7) 7 (58.3)
*Pearson’s chi square test; **Fisher’s exact test
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p<0.05) in predicting parametrial extension in the subset of 
cervical cancer patients with full thickness stromal inva-
sion. Furthermore, the predictive ability of MRI for exclud-
ing parametrial involvement in this subgroup of patients 
was relatively high (NPV 76.4%), albeit lower compared to 
the 96% NPV of the original study population. This observa-
tion prompted us to retrospectively analyse T2WI of those 
patients from the original study group who had histolog-
ically proven full thickness stromal invasion, in search of 
findings predictive of tumour extension to parametrial tis-
sues, aiming to increase MRI staging accuracy.	

Despite the improvement of MRI protocols for cervi-
cal cancer staging with the implementation of new func-
tional techniques like diffusion-weighted imaging (DWI), 
T2WI remains the basic MRI sequence for the detection 
of parametrial invasion in cervical cancer, mostly be-
cause it provides excellent anatomic detail and contrast 
resolution. According to the literature, MRI accuracy for 
identification of cervical cancer extension to parame-
trial tissues is very high, ranging from 88-97%, while, 

in a recent meta-analysis, the reported sensitivity and 
specificity values were 0.76 (95% CI 0.67-0.84) and 0.94 
(95% CI 0.91-0.95), respectively [12].  In the case of small 
tumours, totally confined to the cervix, or in the pres-
ence of quite large cervical cancers obviously occupying 
parametrial fat, diagnosis is usually easy for both clini-
cal examination and MRI. However, in patients with full 
thickness (focal or diffuse) replacement of normal cervi-
cal stroma by cancerous tissue, it may be difficult, even 
for an experienced gynaecologic oncologist and a dedi-
cated radiologist, to determine early extension of the tu-
mour to the parametrial fat [13].

Even though patients with full thickness stromal inva-
sion form a group requiring particular management [8, 
13], there are only few studies focusing on the diagnostic 
performance of MRI for the evaluation of this subgroup 
of patients. In studies published in the mid-90s, report-
ed MRI sensitivity and specificity values for assessing 
the presence of full thickness stromal invasion, ranged 
from 56-94% and 62-91%, respectively [10, 14-16]. More 

Fig. 2.  Recorded MRI T2-weighted  cervical stroma appearances in patients with full stromal invasion, axial plane: (a) complete 
stromal disruption, (RT/LT side, arrows), (b) thin (<3 mm) but overall preserved  rim (RT side, arrow) (c) thin rim (<3 mm) with 
tiny focal disruptions bilaterally (black arrow) and peritumoural stranding on the right side (white arrow), (d) thick but inhomo-
geneous rim  (RT side, white arrow), tumour protrusion to parametrium (LT side, black arrow), (e) inhomogeneous  rim and shag-
gy inner cervical border (RT side, small arrow), intact rim (LT side, long arrow).
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recently, Park et al. reported an 85% accuracy of T2-W 
imaging regarding parametrial invasion in patients with 
full thickness stromal invasion [17]. Our study showed 
MRI sensitivity and specificity values equal to 73.3% and 
86.7%, respectively, with only moderate NPV for para-
metrial involvement in this subset of patients with com-
plete invasion of the cervical stroma (76.4%).  

In most studies, complete loss of the T2 hypointense cer-
vical rim is considered as the most helpful MRI feature for 
identifying full thickness invasion of the cervical stroma 
from cancerous tissue and for predicting tumour para-
metrial extension [8, 13, 18]; however, this sign was ob-
served in only 25% of our study patients with true posi-
tive parametrial involvement and this may account for 
the lower MRI NPV regarding parametrial involvement in 
our study group. In fact, we noted that other imaging fea-
tures, such as diffuse signal inhomogeneity of the cervi-
cal stroma, tiny focal disruptions of the cervical rim and a 
“shaggy” appearance of the inner cervical contour were 
more frequent than complete loss of the low T2 cervical 
rim in patients with full stromal invasion. Furthermore, 
in four of our patients with proven parametrial invasion, 
the low T2 cervical rim appeared intact and MRI failed to 
identify extension of tumour to the outer cervical margin; 
this may be explained by the low T2 signal of the tumour 
resembling the normal fibrous cervical stroma, or by the 
presence of microscopic full stromal invasion. 

According to our research, there are no previous re-
ports focusing on the T2-W MRI appearance of the cer-

vical rim in cervical cancer patients with full thickness 
stromal invasion. Knowledge of the different T2 features 
of the invaded cervical rim may potentially help readers 
better estimate the depth of tumour extension to the cer-
vical stroma and, therefore, to better evaluate the adja-
cent parametrial fat. In our study, diffuse T2 signal in-
homogeneity of the cervical rim and peritumoural fat 
stranding were the only imaging features significantly 
correlated with parametrial invasion, although our find-
ings need to be tested in larger populations.

It has been reported that, when the thickness of the 
low T2 cervical rim is more than 3 mm, parametrial in-
vasion may be excluded with an extremely high accuracy 
(specificity: 96-99%, NPV: 94-100%) [8, 17]. In our study, 
the presence of a thin (<3 mm) or totally absent low T2 
cervical rim was observed in only a small number of cases 
and this may account for the poor statistical significance 
of this finding; on the contrary, diffuse T2 signal inhomo-
geneity of the cervical rim was the only feature signifi-
cantly associated with parametrial invasion in patients 
with full thickness cervical stromal replacement by can-
cerous tissue. This observation suggests that the cervical 
rim should not only be thick (>3 mm) but it should also 
be homogeneous, in order to more accurately diagnose 
absence of parametrial involvement.

As expected, previously reported MRI signs of parame-
trial involvement, such as nodularity of cervical margin, 
irregular tumour-to-parametrium interface and obvious 
soft-tissue mass within the parametria with/or without pe-

Fig. 3. A 40-year-old woman 
with IB2 cervical cancer.   
(a) axial oblique T2WI shows in-
homogeneity and marked thin-
ning of the cervical rim by a 
large exophytic tumour. Also 
shown is peritumoural fat 
stranding on the left parame-
trium (arrow), (b) high b val-
ue (800) DW image shows no re-
stricted diffusion within the left 
parametrial fat (arrow). Exten-
sive peritumoural inflammation 
but no parametrial invasion 
was diagnosed on final surgi-
copathological examination.

T2-weighted MRI findings predictive of parametrial involvement, p. 35-44
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riuterine vessel encasement, showed significant correlation 
with tumour extension to parametrial fat. The presence of 
any of the above signs significantly increases the certainty 
of a true-positive diagnosis for parametrial invasion. 

In our study, peritumoural fat stranding was anoth-
er imaging feature significantly associated with parame-
trial invasion. Even though we found that peritumoural 
stranding was strongly suggestive of extracervical ex-
tension of tumour, it is well known that non-neoplastic 
conditions like post-biopsy/conisation bleeding or per-
itumoural inflammation observed with larger tumours, 
may also cause stranding and complicate imaging find-
ings [19, 20]. DW images may potentially discriminate 
between inflammation and tumour, since only the latter 
shows restricted diffusivity [18, 21] (Fig. 3).

Park et al. reported that the positive predictive val-
ue for parametrial invasion increased when fusion of 
T2-weighted and diffusion-weighted images with back-
ground body signal suppression (DWIBS) was performed 
[17]. In our study, DW images were obtained in only a 
small number of patients (n=10); they did not signifi-
cantly improve the predictive ability of MRI for tumour 
extension to the parametrial tissue. DW images, even 
though they better delineate tumour borders, have in-
herently low spatial resolution and therefore, result 
in poor quality anatomic images. However, recent me-
ta-analysis data support the use of DWI as a comple-
mentary technique to T2WI in order to improve the di-
agnostic performance of MRI in detecting parametrial 
involvement in cervical cancer [12].

Our study has several limitations. Firstly, we retro-
spectively evaluated a small population (n=30) accumu-
lated over a 5-year period and, therefore, the statistical 
significance of our results may be weak. Data for this sub-
set of patients were derived from a previously studied 
population of 115 patients who were surgically treated 
for early cervical cancer; this may have introduced a se-
lection bias. It should be noted that surgical decision for 

all patients was predominantly based on clinical staging 
and patients’ will for surgical therapy; all patients who 
received surgical treatment in our study had no clinical 
evidence of advanced cervical disease before surgery. In 
our study, MRI results regarding parametrial assessment 
were based on interpretation of T2WI only. DW images 
were added later to our MRI protocol and did not seem 
to affect MRI diagnostic accuracy for parametrial eval-
uation in the selected study group; however, they were 
available in only 10/30 patients, so statistically signif-
icant data could not be obtained. The radiologists who 
participated in our study were experienced in imaging 
of the female pelvis. MRI interpretation was performed 
in consensus and no interobserver agreement was calcu-
lated. Results could have been different, if general radiol-
ogists interpreted the findings. We believe however that 
recognition of subtle MRI signs of cervical stromal inva-
sion requires expertise. Finally, our study was conducted 
with a 1.5 T unit; higher magnetic fields (3T) may poten-
tially augment reader diagnostic performance.  

In conclusion, our results show that MRI exhibits 
only moderate NPV for parametrial involvement in the 
subset of patients with early cervical cancer and full 
stromal invasion. Complete loss of the low T2 cervical 
stroma was observed in less than 25% of patients with 
parametrial involvement; signal inhomogeneity, tiny 
focal disruptions and irregular inner border of the cer-
vical rim were more frequently observed in patients 
with parametrial invasion. Cervical rim inhomogeneity 
and peritumoural fat stranding were significantly asso-
ciated with extension of tumour to the parametrial fat 
in patients with full thickness stromal invasion; search 
for these signs may potentially increase diagnostic con-
fidence for accurate parametrial assessment in patients 
with cervical cancer. R
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