
INTRODUCTION
In terms of prevalence, cervical cancer occupies the

second position among all malignances occurring in
women worldwide. Nowadays over 50% of new cases and 
deaths concern women aged 45–64 years [1]. Only in
Poland in 2009, 3102 new cases of cervical cancer were
registered, constituting 4.5% of new occurrences of all
malignancies [6]. Presently the main risk factor in the
cancer is human papilloma virus (mostly type 16, 18 and
45) infection. Accompanying factors are early sexual
initiation, large number of sexual partners, multiparity,
low socio-economical status, smoking, long-term usage
of hormonal contraception, diet deficient in antioxidants,
frequent vaginal inflammatory conditions and genetic
predisposition [15, 14].

CLINI CAL SYMP TOMS OF CER VI CAL
CAN CER

Early neo plas tic cer vi cal le sions are usu ally as ymp to -
matic and not spe cific. Typi cally wa tery vagi nal dis charge,
grey, yel lowish or brownish due to the pres ence of blood
of ten ac com pa nied by foul smell are ob served. Sex ual in -
ter course, vagi nal ir ri ga tion or gy ne co logi cal ex amina-
tion may re sult in lo cal bleed ing. They oc cur ir re spec tive
of men strual cy cles and in the early stages of dis ease pro -
gres sion they oc cur in the form of per sis tent spot ting [2].
In course of dis ease pro gres sion there may oc cur abun -
dant bleed ing of ten as so ci ated with sex ual in ter course, so
called post coi tal or con tact bleed ing. In ad vanced stages
of the dis ease, there oc cur uri na tion and defe ca tion dis or -
ders as well as rec tal bleed ing re sult ing from in fil tra tion
of ad ja cent tis sues and or gans [8].

EVALUA TION OF CER VI CAL CAN CER
PRO GRES SION

The evalua tion of the cer vi cal can cer pro gres sion may
be based on TNM clas si fi ca tion [20], how ever, FIGO
(International Federation of Gynecology and Ob stet rics)
clas si fi ca tion (Tab. 1) is more com monly ap plied. [7].
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Both clas si fi ca tions simi larly po si tion the tu mor (T) value 
in the I-IV in ter vals (TX-T4) but they dif fer in the in ter val
IV. Ac cord ing to FIGO, it is di vided into stages IVa and
IVb.

Ta ble 1. Clas si fi ca tion of cer vi cal can cer pro gres sion ac cord ing
to In ter na tional Fed era tion of Gy ne col ogy and Ob stet rics
(FIGO) and World Helth Or gani sa tion (TNM)

FIGO TNM
– carcinoma in situ Tis
I pre-invasive cancer T1
IA invasive cancer identified only microscopically T1a

IA1 measured invasion of the stroma 3 mm in depth
and 7 mm in diameter T1a1

IA2 measured invasion of the stroma >3 mm but <5 mm 
in depth and 7 mm in diameter T1a2

IB clinical visible lesion, infiltration confined to the
cervix or preclinical lesion greater than Stage IA T1b

IB1 clinically visible lesion 40 mm T1b1
IB2 clinically visible lesion >40 mm T1b2

II
carcinoma extends beyond the cervix, but does not
extend into the pelvic wall; it involves the vagina,
but not as far as the lower third 

T2

IIA without parametrial invasion T2a
IIA1 clinically visible lesion 40 mm T2a1
IIA2 clinically visible lesion >40 mm T2a2

IIB
with obvious parametrial invasion with no extension
to the pelvic wall, with or without involvement of the
vagina

T2b

III tumor extends to the pelvic wall and/or involves
lover third of the vagina  T3

IIIA tumor involves lower third of the vagina, with 
no extension to the pelvic wall T3a

IIIB extension to the pelvic wall and/or hydronephrosis 
or nonfunctioning kidney T3b

IVA

carcinoma has extended beyond the true pelvis 
or has involved the mucosa of the bladder or rectum T4

carcinoma has involved the mucosa of the bladder 
or rectum N1

IVB spread to distand organs M1

The ef fi ciency of treat ment de pends pre domi nantly on
the ear li est pos si ble de tec tion of a pro lif era tive le sion. In
or der to achieve that, pro phy lac tic ex ami na tions are con -
ducted evalu at ing pel vic or gans with gy ne co logi cal,
cy to logi cal and ul tra sono graphic ex ami na tions [9, 21].

Nowa days the method of choice in such cases is mag -
netic reso nance (MR), since prop erly con ducted di ag nos-
tics is very im por tant as it al lows for in tro duc tion of the
op ti mal treat ment method [12]. It is es pe cially im por tant
in ad vanced cases in which sur gi cal pro ce dure is con tra in -
di cated. The com bined treat ment (che mo ther apy fol lowed
by ra dio ther apy) has re cently gained popu lar ity and it sig -
nifi cantly im proved the treat ment re sults as well as
de creased the risk of late com pli ca tions in this group of
pa tients. It con firms the im por tance of the evalua tion of
the de gree of dis ease pro gres sion in or der to se lect the best 
treat ment method [21, 17]. The cor rect in ter pre ta tion of
the ob tained im ages de pends on ap pro pri ate quali fi ca tion
and proper prepa ra tion of pa tients for the MR ex ami na -
tion.

CON TRA IN DI CA TIONS FOR MR
Con tra in di ca tions for MR ex ami na tion are ab so lute

and rela tive (Tab. 2). First of all it is nec es sary to re tain
full con tact with the pa tient. In case of oc cur rence of ad -

verse ef fects, the ex ami na tion should be ter mi nated
im me di ately. MR ex ami na tion can not be per formed in pa -
tients with a pace maker be cause mag netic field might
in ter fere with the stimu la tor op era tion en dan ger ing pa -
ti ent’s health and life [13]. An other ab so lute con tra indi-
ca tion is the pres ence of neu rostimu la tors ac ti vated elec -
troni cally, me chani cally or mag neti cally. This group of
de vices also in cludes in su lin pumps and coch lear im -
plants [22].

Ta ble 2. Con tra in di ca tion for mag netic reso nance ex ami na tion
ABSOLUTE RELATIVE

– pacemaker
– cochlear implants
– metallic foreign object
   in the eye ball 
– no verbal contact with
   patient (deafness)
– metallic surgical clips

– pregnancy, especially first trimester
– claustrophobia
– metal objects in soft tissues
– metal orthopedic treatment elements 
– prosthetic cardiac valve
– dental implants
– monitoring devices, dosing devices
   (e.g. insulin pump)
– intrauterine device
– permanent make-up or tattoo

Past in ju ries, es pe cially the ones as so ci ated with the
pres ence of me tal lic for eign ob jects within vul ner able
struc tures (eye balls, spi nal cord, heart, brain) ex clude the
pos si bil ity of us ing this di ag nos tic ex ami na tion method.
The in flu ence of the mag netic field may dis place the
metal ele ments and thus dam age the sur round ing tis sues
and or gans [5,19]. Po ten tial risk of com pli ca tions de pends 
on the fer ro mag netic prop er ties of the for eign ob ject, its
size and shape, as well as its lo ca tion in re la tion to vul ner -
able in ter nal or gans, in clud ing big ves sels and nerves
[18]. Such ele ments could be pre limi nary di ag nosed us ing 
metal de tec tors that are rou tinely pre sented in each MR
unit.

Rela tive con tra in di ca tions in clude past or tho pe dic pro -
ce dures in volv ing metal ele ments as well as den tal
im plants. De tailed de scrip tion of the ma te ri als used and
the dates of their pro duc tion are in dis pen sa ble. The pres -
ence of metal ele ments (pros the sis, im plants, in trau ter ine
de vices) may in ter fere with im age clar ity by caus ing the
ap pear ance of im age ar ti facts or lead to oc cur rence of
ther mal re ac tion. Claus tro pho bia also largely re duces the
pos si bil ity of con duct ing the ex ami na tion [5].

Con duct ing MR ex ami na tion in preg nant pa tients re -
quires in di vid ual ap proach and cau tion de spite no
con firmed ad verse ef fects. It is es pe cially im por tant in the 
first tri mes ter, which is re garded as rela tive con tra in di ca -
tion [4].

The re ac tion of pa tients un der go ing MR ex ami na tion
to noise emit ted by the MR ap pa ra tus con sti tutes a sepa -
rate is sue. The audio phe nom ena may lead to ir ri ta tion,
anxi ety, prob lems with speak ing and tem po rary hear ing
dis or der. In or der to pre vent such com pli ca tions, ear plugs 
and/or head phones are used [22].
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PRE PAR ING, CON DUCT ING AND
IN TER PRET ING MR EX AMI NA TION

The pa tient should re port for the ex ami na tion with an
empty stom ach and mod er ately filled uri nary blad der.
Due to in tra ve nously ad min is tered par amag netic con trast
agent, it is nec es sary for the pa tient to have nor mal re nal
func tion (cor rect bio chemi cal pa rame ters) and proper hy -
dra tion level. Nowa days it is a stan dard pro ce dure to
de ter mine the pa ti ent’s cre ati nine and urea lev els as well
as to cal cu late the glom eru lar fil tra tion rate (GFR). In or -
der to mini mize the ar ti facts caused by bowel move ment,
nu mer ous phar ma col ogi cal prepa ra tions are ad min is tered
im me di ately be fore the ex ami na tion. 

Due to the im pact of mag netic field, such de vices as
mo bile phones, credit cards as well as pieces of cloth ing
and jew elry which might in clude metal non- gold ele ments 
must be left out side [18].

The ex ami na tion should be con ducted on at least 1.5T
ap pa ra tus in three prin ci pal anatomical planes us ing ba sic
se quences that al low for ob tain ing T1- and T2- weighted

im ages with and with out fat and wa ter satu ra tion [14, 23].
Ac cord ing to guide lines of Euro pean So ci ety on Uro geni -
tal Ra di ol ogy (ESUR), MR ex ami na tion in pa tients with
cer vi cal can cer should be ex tended with DWI (Dif fu sion
Weighted Im ag ing) us ing 4 or more b val ues. Cur rently, it
is also rec om mended to per form dy namic ex ami na tion
and de layed scan evalua tion af ter con trast ad mini stra tion.
Some cen ters pre fer con duct ing MR im ag ing us ing vagi -
nal tam pon mois tened with ul tra sound gel.

The de scrip tion of the ex ami na tion should in clude tu -
mor evalua tion: its size (lin ear di men sions and vol ume),
struc ture, the char ac ter of con trast en hance ment and tu -
mor’s re la tion to ad ja cent or gans for their in fil tra tion (Fig. 
1-2). Ac cord ing to the lat est re ports, the tu mor’s vol ume
is a sig nifi cant prog nos tic fac tor for pa tients with cer vi cal
can cer be cause pa tients with large tu mor vol ume (30 ml;
39-87 ml) are at much higher risk of re lapse than pa tients
with smaller tu mors ( ml) [10, 11, 9].

MR ex ami na tion also al lows for the evalua tion of the
number and size of pel vic lymph nodes. Ac cord ing to
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Fig. 1. Cervical cancer on axial sections in T1-weigted (A), T2-weighted (B), WAVE and T1-weigted post contrast images (D), DWI (E)
and ADC map (F)



vari ous re ports, the bor der line value of node size is 10 mm 
in the short axis, de pend ing on lo ca tion. Lower val ues are
also men tioned in case of com mon, in ter nal and ex ter nal
il iac lymph nodes. In their case the short axis di men sions
must not ex ceed 9, 7 and 10 mm re spec tively [3,16]. The
se quences af ter ad mini stra tion of par amag netic con trast
agent al low for high light ing ar eas of patho logi cal en -
hance ment within bone struc tures and sig nifi cantly aid in
the evalua tion of tu mor’s in ter nal struc ture.

SUM MARY
Cervical cancer diagnosis is based on clinical and

histopathological examination. In order to precisely evaluate 
the degree of progression of the proliferative process, the
diagnostics includes magnetic resonance, which is very
helpful in selecting appropriate therapeutic method.
Correct qualification and appropriate preparation of
patients for the MR check up guar an tees their safety and is 
decisive for proper course of examination and diagnostic
value of the obtained images.
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Fig. 2. Cervical cancer on sagittal sections in T1-weigted (A), WAVE and T1-weigted post contrast images (D)


