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ABSTRACT Cerv ical carcinoma and carcin oma of the vagina are 
the only carc inomas among gynaeco log ical malignancies that 
are staged clinica lly. Cons iderations continu e to change the 
c linical stag ing of carcinoma of the uterine cervix into surg i
cal- pathol og ical staging. ln fact, sub-cl inical invasive carcino
ma (stage JA) is already staged by exam ining the exc ised tis
sue spec imen under the microscope, i.e. it is surgica l-patho
logica l stag ing. The current stag ing system has a numbe r of 
limitatio ns, the most importan t being that the lymph node sta
tus is not incorporated into the FIGO staging in contrast to the 

TNM system . Current ev idence supports the usefu lness of the 
sen tinel node techniques; the dala, however, have yet to be val
idated in large, prospect ive randomised studies. The results of 
pre-treatment lymp h node dissection in advanced-s tage cases 
are controvers ial. Laparoscopic lymp hadenectomy seems to 
have a place . ln cerv ical cancer - as with other gynaeco logica l 
cancc rs - , accurat c stag ing is crucia l in trcating pat ients, but 
other prognostic var iab les are also needed for opt imising ther
apy. The progress in molecular tumour biology has resulted in 
a plethora of novel markers, some of them with clinical sign if
icance. There is a growing role for molecu lar prognostic fac
tor s, along with the conventiona l prognostic markers, in tailor
ing therapy acco rding to the indiv idua l patient's needs. This 
trend seems to be especia lly important in cervica l cance r 
because tbe vast major ity of pat ients with early disea se are 
over-treated and even chi ldbearing is sacrificed in many 
patient s who wish to preserve their future fertility. On the othe r 
hand , patients with advance d cerv ical cancer not uncom monly 
rece ive inadeq uate therapy . The majo r controvers ies and the 
possible clinica l impl icat ions of the prognostic factors, includ
ing the novel molecu lar var iab les, are discussed. 
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INTRODUCTION Cerv ical cance r is considered to be the most 
common mal ignancy in the fema le geni tal tract worldwide ( 1 ). 
ln Norway, it is the third most freque nt ma lignancy of the 
fema le genital tract with an age-adj usted incide nce rate of 15.9 
per 100,000 and an age-a djusted deatb rate of 4. 7 per 100,000 
wome n dur ing the years 1983- 1987 (2-3). The age-a djusted 5-
yea r re latíve surv ival of patients with cerv ical cancer has 
rema ined uncbange d in Scandinav ia for the last 20 years (3). 

STAGING CLINICAL CANCER Gynaeco log ists have a long and 
proud trad ition ofus ing staging systems for female cance r dat
ing back to the League of Nations stag ing system for cerv ical 
cancer first publi shed in 1920 ( 4 ). The lnt ernationa l F edera tion 
of Gyneco logy and Obstetr ics (FIGO) system of classificat ion 
was originally based on clinical examinatio n, esse ntiall y an 
anatomical descr iption oftumour spread . FIGO wanted a good 
staging system that had three basic charac terist ics. lt must be 
valid, reliable and pract ical to help in eva luating treatment 
moda lities, results and to allow com parisons betwe en different 
institut ions arou nd the world, to ind icate prognos is and deter
mine optima l therapy. To stage cerv ical cance r adequa tely the 
follow ing studies are required: palpat ion, co lposcopy, endocer
vical currettage, cerv ical biopsy, cystoscopy , procto-s igmo i
dosco py, chest- and ske leton rad iography, and intrave nous 
pyelogram or CT scan to ru le out bydronepbrosis. Conization 
or ampu tation of the cerv ix is regarded as clinical exami nation. 
Sub-c linica l metastas is detecte d by e.g. surgery, lympha ngiog
raphy, arter iography, venography, lapa roscopy, CT scan, MRJ 
and fine need le asp iration of a susp icious lymph node are of 
value for p lanning tbe the rapy, but are not allowe d to be con
sidere d for staging. The clin ical stagi ng must not be changed 
because of subsequent findings and, as in the other gynaeco
logic cancers, stag ing is determined by tbe time of primary 
diagnos is and cannot be altered even at recurrence (4). The 
curr ent FIGO stagi ng syste m is from 1995. Gal and 
Buchsbaum (5), in a histor ica l rev iew, noted that the on ly 
changes in FIGO staging since 1962 involved re-defi nition of 
stage lll A and IIIB ( 1971 ), and refinement of defin ition of 
micro invas ive carc inoma ( 1995). IJ1 1995 , a major cbange 
occurred with the subdivision of stage 1. Stage IA is re-defi ned 
to include tbe SGO criteria of 3 mm for defin ing micro inva
sion . Stage JA I now represents stro mal invasion f3 mm. Stage 
IA2 is still defined by an upper limit of stroma l invas iou of 5.0 

15 



Tropé C, Kris tensen G, Onsrud M, Bősze P 

mm or less and horizontal spread of 7.0 mm or less . Lymph
vascular space invasion is not taken into consideration in this 
definition. The new FIGO staging system also subdivides stage 

IB into IBI (<4 cm) and IB2 (>4 cm) . 

Although stag ing has some indicat ion of prognosis, it does not 
have much to do with the bio logical behaviour of the tumour, 
e.g. advanced tumour may be due to long-lasting disease and is 
not necessar ily the result of aggress ive tumour behaviour. 
Various histopathologic factors have been shown to be related 
to survi val of patients with cerv ica l cancer. These include size 
of tumour, depth of invas ion, lymph node metastases, lymph
vascular space invas ion, histo logical type and serum markers . 
There is an increasing demand that more and more prognos tic 
fac tors (histo log ica l grades, lymph-vascular space involve
ment, and serum markers) be included in the staging system. 
Prognos tic factors reflect tumour bio logy, but not ana tomical 
loca lization. The aim of inco rporating prognostic factors is to 
determine risk and to identify patients with high and low risk 
of dying of di sease. Stag ing itself also indicates risk, and there
fore, can be includ ed in selec ting risk categories (6). 

CLINICAL VERSUS SURGICAL STAGING Orr and Orr (7) have 
reviewed the literature on clinica l stag ing and has shown that 
it is high ly inaccura te. Regarding accuracy of clinical staging 
(all stages) compared with surgica l stag ing a 34 to 39% error 
rate has been reported in the literature (8). When FIGO stage 
1B and 11 are considered alone, 20 to 22% of women in stage 
1B and 39 to 44% of women in stage II are understaged (9-10). 

The FIGO staging system is based on the belief that cervica l 
cancer is prim arily a loca l disease in the pelvis and that a sur
gica l stag ing syste m cannot be w idely employed worldw ide, 
espec ially in the develop ing countries. The maj or draw back is 
that cl inica l stag ing is, as mentione d above, not as accurate as 
surgica l stag ing in spit e of the significant advances in imag ing 
techniqu es. lmportant fac tors like lymph-vascular space inva
sion and lymph node status cannot be diagnose d correctly in a 
preo perative sett ing. Nonetheless, seve ral studies have shown 
thai MR! imaging, ultrasonography, color Dopler, fine needle 
aspirat ion and lymphang iogra phy are useful lools for detecling 
and stag ing carcinoma of the cerv ix (7). 

The inaccuracies in clinica l staging (overa ll errors range from 
17.3 to 38.5% in patienls with clinica l stage I from 42.9 to 
89.5% in patients with stage lII disease) made many investiga
tors duri ng the l 970's and l 980's employ transperit oneal sur
gica l stag ing of cervica l cance r thai included pelvic and 
paraaortic lymphadenectomy, which resu lted in importanl 
information for the surgeons in plannin g Wertheim operations, 
as we ll as for radiotherapists who eventually were consulted 
for adrninistTation of definitive radiotherapy. Furthermore, 
consistent surgical and patholog ical data fro m staging laparo
tom ies are important for analys is of survival and prognostic 
fac tors. However , it soon became apparent that transperitonea l 
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staging combin ed with postoperative pelv ic irrad ialion was 
assoc iated with seve re complications and occas ional deaths 
(7). 

There are studi es supporting the therapeutic benefit of lymph 
node resection. In addit ion, we know that in early disease, par
ticularly in the low-risk patients, the lymp h nodes are negative 
in most cases (85%) and remov ing negative nodes apparently 
has no therapeutic value (7). The more extensive the pelvic, 
parametric and paraaortic nodal dissection, the more complica
tions are encountered (7, 11 ). The risk of deve lop ing a lymph 
cyst is abo ut 20%, while the risk of deve loping a syslematic 
lymph cysl is 2% ( 12). The risk of lymphoede ma is abo ul 8-
10% ( 13). Thirteen of Wharton el al. :S· ( 11) 120 patients 
(10.8%) expe rienced maj or complications and 4 (3.3%) died as 
a result of stag ing procedure . ln addition, exc ision of negative 
nodes is of part icular concem , lymph nodes playing a vita! role 
in host defence (6). But remov ing the dra ining lymph nodes, as 
one does in a lymph node sampling or d issection, will remove 
only a small proportion of the activated T-ce lls. Thu s, the 
lymph node remova l will nol affect an individual 's immuno
logic response to cancer ( 14-15). Orr and Orr (7) have also 
reviewed the literature on surgica l stag ing as a routine eva lua
tion and treatme nt of patients with cerv ica l cancer and esti
mated that less than 5% of pa tients undergoing a selective 
paraaortic lymphadenectomy benefit from it. Th ey also found 
that surgical staging has produced a mode st boost in surviva l, 
most likely due to the high rate of syslem ic and pelv ic failure 
in wome n with extra pelvic disease . Howeve r, while allowing 
a better understanding of the biology of tbe disease , overall it 
probably benefits only a small percentage of women. 

LAPAROSCOPIC STAGING During the !ast decade, Querleu el al. 
(16), Dargenl et al. ( 17) and Childers et al. ( 18) have investi
gated the role of laparoscop ic sampling and laparosco pic d is
section of both pelvic and paraao rtic nodes. They have show n 
thai this technique is feasible, but it is still very controve rsial. 

SHOULD WE INCORPORATE PROGNOSTIC FACTORS INTO THE FIGO 

SYSTEM? As discussed above , to prevent over- or under-treat
ment of cerv ical cancer, individualized manageme nt is the cur 

renl challenge of cance r therapy. ln ovar ian cancer, we already 
incorporate DNA ploidy in treatme nt dec ision-making (19-20) 
and there is a trend also in endometrial cancer to inco rporate 
prognostic factors into the FIGO staging system (2 1 ). During 
the !ast 10 years, an increas ing number of prognost ic faclors 
reflecting tumour biology have been stud ied in cerv ica l cancer. 

DNA PLOIDY DNA ploidy can be measured both by flow cytom
etry and by DNA image cytometry. In cervica l carc inomas, the 
results have been conflicting (22) . Some studies hav e shown 
aneuploid tumo urs with a h igh relative DNA content to be the 
most aggress ive, while others have found diploid tumo urs to be 
the most aggress ive. H igh S-phase fraction has been cotmec t
ed with a poorer prognosis. ln a large study from The No,we-
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gian Radium Hospita/ (22), the prognostic value of DNA 
ploidy estimati on using flow cytom etry could not be con
firm ed, nor d id we find S-phase fraction to be of prognostic 
signifi cance. 

INVASIVE FRONT GRADING The Gynecologic Onco/ogy Group 
(GOG) (22) has evalua ted a numb er of systems for the grading 
of squamous ce ll carcinomas. The invasive edge of squamous 
ce ll carcinomas ofte n displays different molecular and mor
pholog ical characte ristics than more superfic ial parts of the 
same tumo ur (23-25) . Cellular characteristics ofthi s deep inva
sive fron t of squamous ce ll carcinomas may be more important 
for their invas ive and metastatic capacity and tbus include 
more prognostic information tban centra l and superficial parts 
of the same tumour. The invas ive front malignancy gradin g 
system is more a morphologic al grading system that only 
focuses on the invas ive front of the tumour . The pathologists 
eva luate the degree of keratinization, nuclear polymorph ism, 
pattem of invasion and host response (degree of lymphoid 
infiltration) and give scores betwee n I and 4 for each feature. 

The scores for the 4 features are added to give an invasive front 
grade rang ing from 4 to 16 for each tumour. The grading has 
an acceptable inter-observe r reprodu cibil ity (23-26). The sys
tem is somewhat similar to the Stendahl score (28-29) for cer
vica l cance r, which is shown to be of high prognostic value 
(27, 29-34) . The main difference betwee n the invas ive front 
grading and the Stendahl sco re is that the former system is sim
pler and focuses only on the deep invas ive parts oft he tumo ur. 

MOLECULAR BIOLOGICAL FACTORS 

HUMAN PAPILLOMAVIRUS There is considerab le evidence from 
both epidemiolog ica l and exper imental studies that human 
papillomavirus (HVP) is an etiolog ic agent of cervi cal cancer 
(35). Some studies have sugges ted that the presence of nucleic 
acids from spec ific types of HVP in the tumour constitut es a 
prognostic marker of disease seve rity and outcome (36-38). 
These studies have found that wome n with HPV-negat ive 

tumours have a poore r prognos is tban those with HPV-pos itive 
tumours. Howeve r, the evidence remains conflicting because 
some studies have found HP V detec tion to be unrelated to 
prognosis (39-40) , and still others have reporte d reduced sur
vival among wome n with HPV 18-positive tumours (4 1-44). 
Using a broad spectrum of primers, we did not find HPV sta
tus of the carcinomas to be ofany prognostic significance (45). 

NM 23 The nm23 gene has been suggested to represent a new 
class of metastas is-assoc iated genes ( 46). The nm23 gene 
product is known to be identical to nucleoside diphosphate 
(NDP) kinase (47). lt was orig inally identi fied in murine K-
1735 melanoma ce ll lines by Steeg et al. (46) and the expres
sion of the nm23 gene was found to be inverse ly related to the 
metas tatic potent ial. ln the murine melanoma model, it was 
shown that the transfec ted nrn23 gene can suppress metastases 
( 48). The relationship betwe en run23 gene express ion and 
prognos is is less clear-cut in other human tumours. ln cervical 
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cance r, lack of expression of nm23-H I has been found to be 
assoc iated with a h igh incidence of lymph node metastases and 
poor prognosis in adenocarcinoma, but not in squamous cell 
carcinoma (49). We found positive express ion of nm23 to be 
correlated to a poor prognosis in squamous and adenosqua
mous cell carcinoma, but not in adenoca rcinoma . ln a mu lti
variate analys is, the d ifference was not statistica lly significant. 
Nm23/N DP kinase express ion does not seem to be a usefu l 
indicator of prognos is in early cervical cancer. 

EGFR, C-ERBB-2 AND CATHEPSIN D Growth factors with tyros ine 
kinase activity play a crucial role in the regu lation of growt h, 
division and difference, particularly in the transmission of 
growt h signal transduction in ce lls (50) . The epidermal growth 
factor receptor (EGFR), the c-erbB-2 and the more recently 
identified c-erbB-3 and c-e rbB-4 pro teins (51-53) are members 
of the same receptor family having tyrosine kinase activity. C
erbB-2 is a proto-oncogene that encodes a 185- 190 ki lodalton 
glycoprotein molecule that is close ly related in structure to 
EGFR (54). The c-erbB-2 protein mediates a pleiotopic effect 
on cytoskeleton reorganization, cell motility, cell adhes ions, 
and protease expression and activation (55-56). ln cerv ical 
cancer, pos itive membrane staining for c-e rbB-2 has been 
found correlated to a poor prognosis (57) . Howeve r, the pub
lished results concerning the prognostic significance are diver
gent (58) . We did not find a pos itive membrane staining for c
erB-2 to be corre lated to prognosis in early-stage squamous 
cell cerv ical cancer (58) . Overex press ion of EGFR is a rela
tively freque nt fmding in squamous ce ll cervical cancer, seen 
in 13-50% of cases (59) . The prognos tic significance of EGFR 
has been evaluated in only a few reports on cerv ica l cancer 
(59-6 1 ). ln two reports on cervical cancer (59-60) , ove rexpres
sion of EGFR was found to be associ ated with a poorer prog
nosis, while Scambia et al. (61 ), in a prospective study of 90 
cervical cancer patients, did not fmd any indi cation of a rela
tion between EGFR express ion and survival. We found EGFR 
overex press ion to be assoc iated with a slightly decreased sur
viva l in squamous cell cance r, with a re latíve haza rd of 2.1 111 

univariate analysis and of 3.5 in mult ivariate analysis (58). 

A number of protease s may affec t the invasive and metastatic 
potential of tumours . Cathepsin D is a lysosomal acidic pro 
tease, present in all ce lls. Abnormally high leve ls of cathepsin 
D are found in cancer cells and this overex press ion is believed 
to increase the metastatic potential of the tumour by digest ion 
of the extrace llular matrix (63) . Stromal cells adjacen t to 
tumours may also contain cathepsin D (62) . ln cerv ical cance r, 
cathepsin D express ion has been the subject of only a limited 
number ofpape rs (58, 65). We found cathepsin D expressio n to 
increase with increas ing tumour size and to correlate to lymph 
node metastases and tumour relapse (58) . Cat heps in D 
immunostaining of tumour cells had prognos tic significance in 
bo th uni variate and multi va riate analyses of surviva l. 
ln terest ingly, when catheps in D and EGFR overexpression 
were considered together (58) , 3 groups of patients with quite 
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different prognoses were identifi ed. This indi cates that 
tumour s with both characteristics are more agg ress ive than 
tumour s with only one or none of these characterist ics . These 
resu lts may be clinically usefu l, but should be va lidated in an 
independent study before clinical implementation . Our results 
are in contrast to those published by two other groups (66-6 7). 
Both studies inc luded small numbers of pati ents and a diffe
rence of the magnitud e we found in our study could easily be 
overlooked. 

ln sumrnary, surgica l staging allows individu alization of treat
ment by detecting bilatera l pelvic and extra pelvic disease. 
Most investigators who have used surg ical stagin g estimat e 
thai few patients will actually benefit. We agree with Orr and 
Orr (7) that operati ve staging has failed to reach its goa l of 
impro ved survi val and it should be limited to pat ients who are 
in good condition. Howeve r, there are, in spite of the current 
FIGO syste m based on clinica l parameter s, other important 
diagnostic tools which can be used in treatment plannin g. 
Many molecular bio logic prognos tic factors have been tested 
in a c linical sett ing and have shown independent prognostic 
power. No ne has been tested up front in prospective random
ized studie s, which is necessary before we can use them in 
making treatment decision. lnclu sion of these non-anatomical 
variables in the future FIGO staging system wou ld otherwi se 
end up in a chaotic situation. 

NEW TRENDS One of us (PB) has discussed the re lationship 
betwee n staging and prognost ic factors in a sepa rate paper of 
this chapter. Emphasis was put on the growin g role of prog
nostic factors, particularl y the mo lecular markers, in tailoring 
therapy according to the individual patient 's needs. This trend 
seems to be espec ially importan t in cervical cancer for the fol
low ing reaso ns: 1. Surgery is the comer stone in treat ing ear ly
stage disease, and, in stage 1B disease, approximate ly 80% of 
the tumours are confined to the cervix at microsco pic leve i. 
Consequent ly, most patients are over -treated and for them less 
extensive surgery, e.g. simple hysterectomy or even conisation, 
can be an adequat e treatment. 2. The uterine cervix is an easi
ly acce ss ible organ and we can easily get a piece oftumour tis
sue for molecular test ing, includin g genetic mutation evalua
tion. This is ca lled appli ed molecular/ge netic testing. Conve n
tional and other non-m olecular prognos tic factors can also be 
analyzed in this cance r tissue sample prior to the initiation of 
treatment. ln principle , such an approach allows us to assess 
the risk of extrauter ine spread with the hope of identifying 
those patients with tumour s confined to the cerv ix in order to 
tailor surgery individua lly. As for the cases of extraut erine dis
ease, it wou ld be import ant to know if only the lymph nodes 
are involved or the parametrium as well, which has surgical 
consequences . 3. By app lied molecu lar testing, theoretically 
and already in pract ice to a certain extent, it is possible to 
determine predictive markers that can be used in treatment 
plannin g. Response to rad iation and/or chemotherapy may be 
determ ined, with significant clinical implication s. Such mark-
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ers may also be used to monitor non-surgica l therap y. One of 
the prom ising avenues for predictin g the efficacy of radiation 
is the eva luation of tissue hypox ia. 4. For nove l treatment 
approach es such as molecular chemotherapy , vaccination , etc., 
cerv ical carcinoma is one of the best cand idates as tissue sam
ples are readily avai lable and it is assoc iated with HPV infec
tion . 

Unfortunate ly, at pre sent, we do not have evidence-based 
marker s that can be used in routine sett ing for individuali zing 
therapy. We do have many important prognos tic marke rs in 
cerv ica l cancer and their numb er is rapidly increasing. Their 
clinical implications, alone or in comb ination , however, have 
yet to be determined. We should use a uniform definition of the 
cerv ica l carcinoma prognos tic factors and define the ir prog
nostic significanc e independentl y from and in com bination 
with the tumour stage . Standard , reliable and repro ducible 
methodology, with insignificant inter- and intra-observe r devi
ation, is a prerequ isite together with continuous quality con
trol. Well-designed, prospective, randomi sed tria ls are needed 
to determin e the clinical utility of the prognost ic/pred ictive 
markers in assessing risk in an individual patient. Thus , to meet 
the challenge of tailoring treatrnent according to the patient 's 
needs, further studies are required before we can give practical 
guidelines. 

Cancer cells have been detected in lymph nodes and surgical 
margins that were norma! under the microsco pe (68). The clin
ica l implication s of these findings remain unknown. Whether 
such sub-micro scopic metastases or genetic alteration s shou ld 
be incorporated into the stag ing system to refine cerv ica l can

cer stag ing is an open question . Similarly, the place of the sen
tinel node technique in mana ging affecte d pat ients and modi
fying the current staging system in cerv ica l carc inoma is 
unclear. Recent studies sugges t that it is a valid considera tion. 

ln conclusion, the progre ss in molecular biology of the tu
mours and the genet ic steps in carc inogenesis hold the prom ise 
of treat ing patients on an individua l hasis. However, albeit 
some of the novel molec ular markers, in addition to the con
ventional prognostic factors, have clinical s ignificance, furthe r 
studie s are needed on their clinical implicat ions in a routine 
setting. Some of the prognos tic variab les may be use ful 111 

improving the current FIGO stag ing of cerv ical carc inoma. 
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