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Abstract

Introduction. The objective of this prospective study was
to validate the prognostic criteria defined by the results of
our previous study in an independent population of sur-
gically treated cervical carcinoma patients.

Methods. The study group consisted of 340 patients who
underwent abdominal hysterectomy with pelvic lympha-
denectomy as primary therapy. Based on the scores of the
variables (blood vessel invasion, lymph node metastases,
tumor diameter, degree of inflammatory reaction at the in-
vasive front, and minimum thickness of uninvolved cer-
vical stroma/parametrial extension) and calculated prog-
nostic index (PI) values, the patients were divided into
three prognostic groups.

Results. The 5-year disease-free survival (DFS) rates of
the low, intermediate, and high-risk groups were 98,82%,
84,57%, and 74,01%, respectively. The differences in DFS
rates were statistically significant (P<0,00001). In order
to validate the model from our previous study, we have
compared DFS rates between the groups. There was no
difference in DFS rate between low-risk groups, although
the majority of the patients in this study were not irra-
diated, while radiotherapy was administrated invariab-
ly to all the original study patients. Similarly, DFS did not
differ significantly between the intermediate-risk groups,
which could be expected since radiotherapy was admi-
nistrated to majority of the patients in this study. In con-
trast, the high-risk group patients in this study had signi-
ficantly higher DFES rate (74,01% vs. 44,24%, P=0,0010),
probably as the result of the adjuvant chemotherapy ad-
ministrated to 69% of them.

Conclusions. PI could be a sound and reliable basis for
appropriate planning of the following therapeutical stra-
tegy of the surgically treated cervical carcinoma patients.
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Amncrpakr

Bosen. LlenTa Ha OBaa MPOCHEKTUBHA CTyArja Oellie
fia ce MpOoBEPAT MPOTHOCTHYKUTE KPUTEPUYMH YTBP-
[EHH CO Pe3yNTAaTUTE Ha HalllaTa IIPETXOfHA CTy[uja
BO HE3aBHCHA IOIyJIalyja off XUPYPLIKUA TPeTHPaHU
MAUUEHTH CO UEPBUKAJICH KAPLUHOM.

Meromn. McnintyBaHaTa rpymna ce cocroeuie of 340
NMaUeHTH Kaj KoM Kako MpuMapHa Tepanuja oere
HalpaBeHa aOJOMUHAIHA XUCTEPEKTOMUjA CO MEIBUY-
Ha nuMmdaneHekTomMrja. Bp3 ocHOBa Ha ofipefieHUTe
BPEHOCTH Of] Bapujabnute (MHBa3Wja Ha KPBHUTE
camoBy, TMM(OHONATTHA METacTa3!, TYMOPCKH Ndja-
MeTap, CTEeTeH Ha BOCIAJINTENHA peakKiyja BO MHBa-
3WBHUOT (PPOHT M MUHMMAJTHA fAeOennHa Ha He3ada-
TEHa LEPBUKAIHA CTPOMa/IapaMeTpHjaIHo 3adaKa-
C) U NPECMETAHUTE BPEIHOCTH HA NMPOTHOCTHY-
kot uHaekc (ITM), manuenTuTe 6Gea MOAENICH! BO
TPpU MPOTHOCTHYKY I'PYIIH.

Pe3yararu. Crankure Ha 5-TONUIIHOTO MPEKUBYBa-
e 6e3 6onect (ITBB) Ha HEUCKO-, CPeHO- W BUCOKO-
pusryHata rpymna 6ea 98,82%, 84,57% u 74,01 %. Pa3-
mkute Bo crankure Ha I1I1b Mefy nporaocTnyku-
Te Tpymu 6ea cratuctiyky 3Hadajau (P<0,00001). 3a
f1a rO MpOBEpUME MOJENOT Off MPETXOAHATA CTYAH]a,
HanpasusMe criopenoa ITITB mery geere rpymu. Io-
Mefy HACKO-PU3WYHY IPYIU HEMallle pa3juKa BO CTarl-
kute Ha III1b, nako morojeMmoT fen of NalueHTH-
Te BO OBaa CTyiMja He Oea 3padeHu, JofieKa pagnuoTe-
panvja Gerre agMUHHUCTPUpaAHA Kaj CUTE TaIMeHTH
BKJIyYEHM BO opurnHaiiHara cryauja. Cnuuno, ITT16
HE ce pa3jIKyBallle 3Ha4ajHO IoMery CpefHO-pH-
3UYHHUTE TPYyNU, ITO OM MOXKEJIO [ja CE OUeKyBa CO
orJien fileKa pajuoTepanyuja Oelle agMUHUCTpHpaHa
M Kaj MOBEKEeTO MalMeHTH BO oBaa cryauja. Crpo-
THBHO Ha TOA, TMANMEHTHUTE Of BACOKO-PU3NIHA TPY-
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I1a BO OBaa CTYyjjja ©Maa 3HauyajHO IIOBUCOKA CTANKa
Ha II16 (74,01% wacniportu 44,24%, P=0,0010), Bepo-
jaTHO KaKo pe3yJiTaT Ha aJijyBaHTHATA XeMOTepanwmja
npumeHeTa kaj 69% of HUB.

3akay4ok. [T1 6u Moxxen fga Oupie UBpCTa ¥ CUTYpHA
OCHOBA 32 COOJIBETHO IUTAHUPAKE HA TepaneBTcKaTa
cTpaTeruja Kaj XupypLKy TPETUPAHU IALUEHTU CO
LEPBUKAJIEH KapLUHOM.

Knyunn 360poBu: KapIiTHOM Ha IpJIOTO Ha MaTKara,
MIPOTHOCTHYKH (paKTOPH, TPEXKUBYBamke Oe3 OoNecT,
MPOTHOCTUYKY MHICKC, MPOTHOCTUYKA TpyIia

Introduction

The clinical behavior of carcinoma of the uterine cervix
varies and covers a wide spectrum, from cases that are
relatively indolent to those having a rapidly progressi-
ve course. For cervical carcinoma, clinical FIGO staging
has been the most important single parameter influencing
choice treatment and indicating outcome [1,2]. The ove-
rall 5-year survival rates range from 15% to 80% depen-
ding on the extent of disease [3]. Unfortunately, the 5-
year survival for each stage has not improved signifi-
cantly over the past 45 years. Many recent studies ha-
ve suggested that this staging system is not capable of
discriminating with regard to patient survival within and
between stages [4].

Accurate staging is of utmost importance in determining
the prognosis of carcinoma of the uterine cervix. It is well
known that there is a significant disagreement between
the neoplastic extension according to clinical FIGO cla-
ssification, and the real extension of the tumor, according
to pathological data from operative specimens or the
postoperative stage. Thus, primary surgical treatment in
patients with early stage cervical carcinoma allows for an
accurate determination of the real extent of the disease.
Histopathological analysis of the surgical specimens also
allows identification of various histological features that
significantly influence recurrence rate and survival in
patients with early stage cervical carcinoma.
Traditionally, clinical and histopathological parameters
such as regional lymph node metastases, tumor size, depth
of stromal invasion, vessel invasion, parametrial involve-
ment, and histological type are used to prognosticate and
modify management options both in patients with early
stage and locally advanced cervical carcinoma [3]. Many
factors are still controversial in their prognostic signifi-
cance including patient’s age, surgical margin involve-
ment, inflammatory stromal reaction, histological type
and grade of differentiation.

Nevertheless, it has become increasingly clear that the-
re exists a significant subpopulation of patients with appa-
rent early invasive cervical carcinoma who are prone to
treatment failure when managed by current standard sur-
gical or radiotherapeutic techniques. This indicates the

need for a more precise quantitative method for determi-
ning the prognosis in patients with cervical carcinoma in
order to be able to individualize treatment as much as
possible. A reliable marker of prognosis would therefore
be very useful for identification of patients at low risk who
could be offered more conservative therapy and patients at
high risk who could be offered more intensive treatment.
Several years ago, in a prospective and retrospective stu-
dy made by our Department, tumor invasion into blood
vessels, pelvic lymph node metastases, tumor diameter,
the degree of inflammatory cell infiltrate at the invasive
front, and minimum thickness of uninvolved cervical
stroma/parametrial extension were identified as the only
independent and significant prognostic factors for disease-
free survival (DFS) among 23 variables investigated by
multivariate analysis, using Cox regression models [5].
In addition, the prognostic index (PI), defined by the mo-
del, was able to categorize the patients into three distinct
risk groups. Differences in DFS rates between the low,
intermediate, and high-risk groups were statistically sig-
nificant. Thus, based on the data reported by two other
recent randomized trials radiochemotherapy was reco-
mmended for the patients belonging to the high-risk
group, while radiation alone was suggested for the in-
termediate-risk group patients [6,7].

The basic objective of this prospective study was to eva-
luate the results of the implementation of the prognostic
index (PI) in determining the prognosis and individual
planning of the postoperative therapy in an independent
population of surgically treated patients with early stage
invasive cervical carcinoma and to investigate whether
treatment decisions based on this risk group division lead
to better survival. The predictive value of the PI was asse-
ssed in relation to DFS of the patients divided in three
prognostic groups. The prognostic influence of 12 various
relevant histopathological and clinical variables on DFS
of cervical cancer patients was also evaluated.

Materials and methods
Clinical and Histopathological Features

The study group consisted of a fairly homogenous po-
pulation of 340 patients with early stage cervical carci-
noma who underwent abdominal hysterectomy with pel-
vic lymphadenectomy as primary therapy at the Univer-
sity Clinic for Obstetrics and Gynecology in Skopje or
the Special Gynecology and Obstetrics Hospital "Chair"
in Skopje between January 2000 and December 2005.
Their operative specimens were subjected to uniform
histopathological workup at the Department of Histo-
pathology and Clinical Cytology, at the University Clinic
of Radiotherapy and Oncology, in Skopje. In some of
the patients adjuvant postoperative irradiation and/or che-
motherapy was administrated at the University Clinic
of Radiotherapy and Oncology.
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Originally, a total of 383 patients treated with radical
hysterectomy and bilateral pelvic lymphadenecomy ente-
red the study prospectively and consecutively. For the
purpose of this study only the patients with early stage
cervical carcinoma (pT1bl, pT1b2, pT2a and pT2b) who-
se operative specimens were subjected to uniform his-
topathological workup, with the determined value of the
PI and all other relevant histopathological parameters,
with known relevant information for adjuvant postope-
rative irradiation and/or chemotherapy and clinical fo-
llow-up data were included. Forty-three patients were
excluded: 23 due to different treatment modality imple-
mented (preoperative irradiation and/or chemotherapy), 5
with microinvasive cervical carcinoma (pTlal/la2), 4 with
more advanced stage carcinoma, one with unspecified
maximal tumor diameter, and 10 patients without clinical
follow-up. The case series was finally made of 340 patients.
The operative specimens were fixed in 10% phosphate-
buffered formalin for 24 hours. The surgical specimens
were routinely examined and sections were taken according
to the standard procedure for cervical cancer specimens
from the sagittal and transversal area surface of uterine
cervix leading to minimum of nine sections for each pa-
tient (mean 29+15). The mean number of resected pelvic
lymph nodes was 35+13 (range 1-86). Subsequently, sec-
tions were routinely processed and paraffin embedded,
and hematoxylin-eosin-stained to determine histology.
All patients were staged according to postoperative
PTNM classification guidelines (UICC, International Union
Against Cancer; 1997) [2]. In addition to tumor status (pT)
and pelvic lymph node status (pN), further prognostic pa-
rameters included in the study were the morphometric
and morphohistological characteristics including maxi-
mum diameter, depth of stromal invasion and thickness
of uninvolved cervical stroma/parametrial extension, vagi-
nal involvement, surgical margin involvement, histologi-
cal type, grade of differentiation, blood vessel invasion
and inflammatory infiltrate in the invasive front of the tumor.
Maximum diameter, depth of stromal invasion and thick-
ness of uninvolved cervical stroma of the primary tumor
were determined according to the measurements taken du-
ring the pathology examination. Tumors were classified
according to the World Health Organization criteria [8],
and graded using a modification of Broder’s method [3].
When tumor cells were found in a distinctive vascular
space, blood vessel invasion was recorded. In addition,
the abundance of the lymphocytic-plasmacellular inflamma-
tory infiltrate present was evaluated at the invasive front
of the tumor [9,10].

The value of the PI was calculated for each patient by
the following formula:

PI1=0,669215 BVIi+0,8094872 pNi+0,2195908 TDi+
0,7449857 INRi+0,6726326 TUSi

where BVIi equals 0 if there is no blood vessel invasion
and BVIi equals 1 if blood vessel invasion is present; pNi
equals O if pelvic lymph nodes are negative and 1 if there
is lymph node metastasis present; 7Di equals the value of

the maximal tumor diameter in centimeters (continuous
variable); INRi equals O if there is an abundant inflamma-
tory infiltrate present in the invasive front of the tumor,
INRi equals 1 if the inflammatory reaction is moderate
and 2 if it is scarce; TUSi equals O if the thickness of un-
involved cervical stroma is more than 10 mm, TUSi equals
1 if the thickness is between 6 and 10 mm, TUSi equals 2
if the thickness is less than 6 mm and 3 if there is para-
metrial extension [5]. Based on the scores of the variab-
les and calculated PI values the patients were divided
into three prognostic groups. The patients with a PI value
between 0 and 2,2 belong to the low-risk group, the in-
termediate-risk group patients are those with a PI value
between 2,21 and 4,2, while patients with a PI value mo-
re than 4,2 are categorized in the high-risk group.
Clinical information, including patient age, FIGO stage,
date of operation, postoperative treatment, and follow-
up data (date and type of treatment failure or relapse,
date and clinical status at follow-up through June 2007),
were retrieved by reviewing each patient’s complete me-
dical records at the University Clinic of Radiotherapy
and Oncology and computer data base records at the
Department of Histopathology and Clinical Cytology.
The age of the patients ranged from 22 to 69 years, with a
median of 44 years. The patients were clinically staged
as FIGO Stage 1A (4), IB (168), IIA (126), IIB (12), or III
(2), while 28 patients were unstaged.

Postoperatively, adjuvant therapy was given in patients
belonging largely to the intermediate- or high-risk group.
Radiotherapy consisted of 50 Gy in 25 fractions, 5 frac-
tions a week, delivered to the pelvis in two or four fields.
Chemotherapy consisted of either of cisplatin (75 mg/m2
on day 1) and fluorouracil (5-FU; 750 mg/m2 on days 1-
5) or of carboplatin AUC 5 (on day 1) and 5-FU (750 mg/
m” on days 1-5) for six cycles every 3 weeks. Adjuvant
treatment was started 4-6 weeks after surgery.
Postoperative adjuvant pelvic radiotherapy was adminis-
trated to 7,2%(7/97), 90,1%(118/131) and 26,8%(30/112)
of the patients belonging to the low-, intermediate-, and
high-risk group, respectively. Radio- and chemotherapy
was given to 1%(1/97), 5,3%(7/131) and 67%(75/112) of
the patients belonging to the low-, intermediate-, and high-
risk group, respectively, while 1,8%(2/112) patients be-
longing to the high-risk group received chemotherapy on-
ly. Due to intolerance, various complications or patients’
refusal, radiotherapy in 7 cases (6 patients from the in-
termediate-risk group and one belonging to the high-
risk group) and/or chemotherapy in 9 cases were incom-
pletely administrated. In addition, intracavitary treatment
of the vagina was administrated to 11 intermediate-risk
group patients (in one patient as an exclusive therapy
given) and 6 high-risk group patients. Brachytherapy
dose was 5 Gy at 5 mm depth of the vaginal mucosa.
Patients receiving postoperative therapy were followed
every 3 months during the first 3 years, every 6 months
until the fifth year, and yearly thereafter at the University
Clinic of Radiotherapy and Oncology. Untreated patients
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were controlled by their gynecologists. Regular follow-
up consisted of physical examination and vaginal vault
smears; patients suggestive for metastatic disease under-
went further investigation. Additional information about

the length of disease-free and overall survival and clinical
status of some patients were obtained from the contacts with
the patients or their families. A detailed description of clini-
cal and histopathological characteristics is given in Table 1.

Table 1. Clinicopathological characteristics and 5-year disease-free survival for 340 cervical cancer patients

Variables Patients Relapses Disease-Free Survival Rate Log P value
No. % No. (%) 5y CI 95% rank
Postoperative stage
IB1 164 48,2 9 5,5 91,09% 85,1-97,0 11,66 0,0006
1B2 27 7,9 5 18,5 80,04% 64,3-97,0
ITIA 18 53 3 16,7  82,96% 65,3-100
1IB 49 14,4 5 10,2 90,10% 80,8-99.4
111B 82 24,1 21 256 72,62% 61,5-83,7
Age (y)
<39 109 32,1 14 128 84,73% 77,1-92,4 0,01 0,9064
>39 231 679 29 12,6 84.29% 78,7-89,8
Nodal status (pN)
pNO 258 759 22 8.5 89,34% 84,8-93,8 16,84  <0,00001
pN1 82 24.1 21 25,6 69,71% 58,5-80,9
Tumor status (pT)
1bl 184 54,1 12 6,5 90,40% 84,8-96,0 8,99 0,0027*
1b2 40 11,8 8 20.0  78,74% 65,6-91,9
2a 26 7,6 6 23,1 75.58% 58,6-92,6
2b 90 26,5 17 189  79,02% 69,7-88.,3
Tumor diameter(cm)
<2 107 31,5 3 2,8 94.,76% 88,9-100 16,03 0,0003
2.1-4 127 373 16 12,6 85,18% 78,3-92,1
>4 106 312 24 226 7440% 65,2-83,6
Depth of invasion(mm)
<10 133 39,1 9 6,8 92,17% 86,8-97,6 12,18 0,023*
11-20 149 43,8 16 10,7 85,77% 78,9-92.9
>20 58 17,1 18  31.0 71,78% 61,0-82.5
Thickness of US
>10 mm 63 18,5 0 0 100% - 10,19 0,0014*
6-10 mm 71 20,9 8 11,3  86,33% 77,3-95,3
0-5 mm 116 34,1 8 15,5 80,74% 72,4-89,1
parametrial extension 90 26,5 7 18,9  79,05% 69,8-88,3
Vaginal involvement
absent 291 85,6 27 9,3 88,09% 83,7-92,5 17,96  <0,00001
present 49 144 16 32,7 66,18% 52,1-80,3
SM involvement
absent 314 924 38 12,1  85,81% 81,5-90,1 1,03 0,3095
present 26 7,6 5 19,2 78,18% 58,9-97,4
Histological type
squamous 247 72,6 28 11,3 85.45% 80,1-90,8 2,98 0,2241
adenocarcinoma 44 12,9 4 9,0 88.59% 79,1-98,1
mixed 44 12,9 9 20,5  77.88% 64,7-91,0
adenoid basal” 2 06 1 500 - -
neuroendocrine® 3 0.9 1 33,3 - -
Grade (G)
Gl 55 16,2 1 1.8 98,15% 94,6-100 11,69 0,0006
G2 225 66,2 28 12,4 84,45% 78,9-90,0
G3 60 17,6 14 233  7392% 61,9-85,9
Blood vessel invasion
absent 160 47,1 9 5,6 92,24% 87,1-97,4 11,98 0,0005
present 180 529 34 189 78,15% 71,4-84,9
Inflammatory reaction
abundant 35 10,3 0 0 100% - 8,91 0,0028
moderate 190 55,9 18 9,5 87,57% 81,8-93,3
scarce 115 338 25 21,7 7533% 66,8-83,9

Legend: CI, confidence interval; Grade (G), grade of differentiation; G1, well differentiated; G2, moderately differrentiated; G3,
poorly differentiated; No., number of patients, P, probability, SM, surgical margin; US, uninvolved stroma; y, years. *pertains only to
differences between the first and all other categories; 3 pertaining only to differences between the last and the other two cate-
gories; #survival rates for adenoid basal and neuroendocrine carcinomas were not calculated due to the small number of cases
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Statistical Analysis

DES curves were calculated from the date of operation to
relapse or to the date of last follow-up. The 2 patients who
died of intercurrent disease were considered as censored
observations. Surviving patients were considered at the
time of their last clinical control. For univariate analysis
the percentage of DFS for each group was calculated using
the Kaplan-Meier method and comparisons between groups
were performed applying log-rank test. Chi-square and/or
Fisher’s exact test were used to compare differences in
recurrence rate, while log-rank test was used to test di-
fferences in DFS between prognostic groups. Statisti-
cal analysis was performed using the SPSS statistical
package. A P value of 0.05 or less was considered sta-
tistically significant and 95% confidence intervals (CI)
were presented as well.

Results

In our case series the tumor was limited to the cervix with
less than 4 cm in diameter in 164(48,2%) patients, while
27(7,9%) patients had a larger neoplasm. Local exten-
sion to the vagina and parametrial tissues was found in
18(5,3%) and 49(14.,4%) patients, respectively. Pelvic
lymph node involvement was found in 82(24,1%) patients.
During the follow-up period (range, 16-89,7, mean,
39,7+22,2 months) recurrences were observed in 43
(12,6%) patients, 19(5,6) of whom died of cervical cancer.
Two other patients died of intercurrent disease. The mean
relapse-free period in recurrent cases was 19,9+14,5 (ran-
ge 3,4-84,7) months. Six patients had locoregional (pel-
vic) recurrences with a mean disease-free interval of
36,6+25,1 months. Thirty-four patients had distant metasta-
sis with a mean disease-free interval of 17,7+10,3 months,
while in 3 patients both local recurrence and distant meta-
stases developed, with a mean disease-free interval of
11,5+5,9 months. Distant metastases were localized in
distant lymph nodes in 18, lungs in 11, musculoskeletal sys-
tem in 10, liver in 4, and brain in 3 patients. Two hundred
ninety-seven of the patients were relapse-free at the clo-
sing date of the study (June 2007). Median follow-up for pa-
tients without relapse was 37,9 months (range 40,9422,2
months). The actuarial DFS rate for 340 cervical cancer
patients at 5 years was 84,47% (95%CI=80-88,9).

The results of the univariate analyses are summarized in
Table 1. Lymph node metastases, tumor status, large tu-
mor diameter, deeper stromal invasion, smaller thickness
of uninvolved cervical stroma/parametrial extension, va-
ginal involvement, poorer grade of differentiation, blood
vessel invasion, and more scarce inflammatory reaction
in the tumor’s invasive front were highly significant predic-
tors for a shorter duration of DFS in the univariate ana-
lysis (P<0,05). Age, surgical margin involvement, and
histological type had no impact on DES rate.
According to the value of the PI, the patients were cate-
gorized into three distinct risk groups: 97(28,5%) belon-
ged to the low-risk group, 131(38,5%) to the intermedia-
te-risk group and 112(32,9%) to the high-risk group. Recu-
rrences were observed in 1%(1/97), 12,2%(16/131) and
23,2%(26/112) of the low-, intermediate-, or high-risk
group patients, respectively. The 5-year DES rates of the
low, intermediate, and high-risk groups were 98,82%,
84,57% and 74,01%, respectively. Notably, a late local
recurrence (85 months after the surgery) was observed
in one of the patients belonging to the high-risk group, who
refused adjuvant postoperative irradiation and chemo-
therapy. Differences in DFS rates between the low, in-
termediate, and high-risk groups were statistically signi-
ficant (log rank test = 20,48, P<0,00001) (Figure 1).
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Fig. 1. Disease-free survival of the 340 patients from the prospecti-
ve study (2000-07) distributed by the value of the prognostic in-
dex in three risk groups

Table 2. Recurrence rates and 5-year disease-free survival rates according to the value of the prognostic index

Original study (1989-99) Prospective study (2000-07) " #
PI No. Relapse (%) Sy DFS No. Relapse (%) 5yDFS  95%CI P value P value
022 58 1(1,7) 97.73% 97 1(1,0) 98.82%  96,5-100 NS NS
22142 112 14(125)  8651% 131 16(122)  8457% 774-91.8 NS NS
S4.2 67 35(522)  4424% 112 26(232)  7401% 651829 00000734 0,0010

Legend: CI, confidence interval; DFS, disease-free survival; No., number of patients, NS, not significant; P, probability, PI, prognostic index
value; y, year. *Correlation between recurrence rates (chi-square or Fisher’s exact test, as appropriate); *Correlation between disease-free

survival rates (log rank test)
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In order to validate the model from our previous study,
we have compared the recurrence rates and DFS rates
between the prognostic groups (Table 2). There was no
difference in recurrence rate and DFS rate between low-
risk groups, in spite of the fact that majority of the pa-
tients in this study were not irradiated, while radiothera-
py was administrated invariably to all the cervical carci-
noma patients included in the original study (Figure 2).
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Fig. 2. Disease-free survival of the 58 patients belonging to the low-
risk group in the original study (1989-99) and 97 low-risk group pa-
tients from the prospective study (2000-07)

Similarly, recurrence rate and DFS rate did not differ sig-
nificantly between the intermediate-risk groups from both
studies, which could be expected since radiotherapy
was administrated to majority of the patients (125/131)
in this study (Figure 3). In contrast, the high-risk group
patients in this study had significantly lower recurrence
rate and higher DES rate probably as the result of the
adjuvant chemotherapy administrated to 69% (77/112) of
them (log rank test=10,79, P=0,0010) (Figure 4).
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Fig. 3. Disease-free survival of the 112 patients belonging to the
intermediate-risk group in the original study (1989-99) and 131 inter-
mediate-risk group patients from the prospective study (2000-07)
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Fig. 4. Disease-free survival of the 67 patients belonging to the high-
risk group in the original study (1989-99) and 112 high-risk group
patients from the prospective study (2000-07)

Discussion

The current study confirmed previous data on prognos-
tic factors in early stage cervical carcinoma, insofar as
univariate analysis demonstrated that regional lymph node
status, diameter, depth of stromal invasion and thickness
of uninvolved cervical stroma/parametrial extension, vagi-
nal involvement, grade of differentiation, blood vessel
invasion and inflammatory infiltrate in the tumor’s inva-
sive front were of important prognostic significance in
surgically treated early stage cervical cancer patients. At
present, sufficient data have been reported in the literatu-
re to categorize lymph nodal status, tumor diameter, and
depth of stromal invasion as independent risk factors be-
cause of their frequent association with increased cancer
recurrence and mortality [5,7,9,11-20]. In addition, the prog-
nostic significance of the third less frequently investiga-
ted morphometric parameter-thickness of uninvolved cer-
vical stroma combined with parametrial extension - was
also confirmed in this study [5,21,22]. The prognostic
significance of vaginal involvement, a parameter incorpo-
rated in current staging systems, was also confirmed in our
study, although conflicting results have also been reported
[12,14]. In contrast to some other reports [19,23,24] the
prognostic influence of surgical margin involvement
on DFS was not confirmed in our study, which may be
due to the small number of patients with positive margins
[14,16]. Our data of the prognostic influence of tumor
status (pT) as a parameter of postoperative pTNM classifi-
cation on recurrence are in concordance with the results
reported by Kainz, et al. [25].

With regard to histological type, it has been reported ear-
lier that survival rate for patients with adenocarcinomas
or mixed carcinomas was significantly poorer than that of
patients with squamous cell carcinomas [12,17,20,24]
Nevertheless, similar to our results, these data were not
confirmed in other studies [13,16,23]. In our study tumor
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grade was a predictive factor with regard to tumor recu-
rrence. Yet, the reported data on the prognostic value of
this parameter in surgically treated cervical cancer patients
also are conflicting [10,13,14,16,19,20,22,23]. Similarly,
the invasion of lymph-vascular spaces by tumor has been
reported as an unfavorable prognostic factor by some in-
vestigators [9,11,14,26], whereas other analyses have not
found this to be an independent risk factor [5,12]. On the
other hand, the especially unfavorable prognosis of a tu-
mor invasion into blood vessels communicated in the li-
terature also became evident in our study group [10,26].
In the current study we have also confirmed the results of
several previous studies [5,9,19,26], who reported that
scarce inflammatory stromal reaction in the invasive front
of the tumor was a significant predictive factor for lower
disease-free and overall survival rate. Finally, as already
reported in other studies, there was no association bet-
ween patients’ age and DFS [9,16,17].

However, it is well known that overall survival results of
a study population are, among other factors, strongly
influenced by the proportion of patients with a high and a
low risk for treatment failure [11]. Therefore, one of the
goals of developing a prognostic staging system is to
define patients with similar risk for treatment failure that
can be easily applied to an individual patient. Patients with
similar risks can then be studied for effectiveness of di-
fferent treatment modalities. In cervical carcinoma, clini-
cal FIGO staging has been the international standard to
compare treatment results. Many many studies have shown
inaccuracy of clinical staging, making comparisons of
treatment modalities based on FIGO stages difficult, if
not impossible [5,11]. Thus, Kupets and Covens [4] based
on their thorough assessment of the clinimetric properties
of the current FIGO staging system for cervical carcino-
ma, conclude that it does not fully meet the majority of
methodological criteria for a strong predictive tool. They
also suggest a necessity of developing an improved prog-
nostic index containing a complete array of indepen-
dently prognostic variables.

Surgical staging in early stage cervical carcinoma patients
preferentially treated with radical hysterectomy and pel-
vic lymph node dissection provides precise pathologic
data that can identify patients with similar risks. Thus,
individual parameters that predict poor prognosis have
been the subject of many publications. Though most of
these studies have used univariate analysis and repor-
ted a variety of risk factors, it is clear that many of these
factors are interrelated. Multivariate analysis methods
have been employed to define the best statistically signi-
ficant combination of risk factors [5,11-16]. Using Cox’s
proportional hazards regression model, these studies have
produced different sets of combined risk factors for sur-
gically treated patients.

In the previous study we have evaluated the prognostic
significance of 23 various clinicopathological parameters
in early stage cervical carcinoma [5]. For that purpose we
have selected a group of 237 cervical cancer patients

which was homogenous for the type of therapy: all pa-
tients were submitted to radical surgery, followed by
external pelvic radiation therapy according to hospital
policy. In addition, selection criteria were based on the
postoperative stage or the real extent of the tumor in
the operative specimen. The hysterectomy specimens
were subjected to identical histopathological work-up.
Tumor invasion into blood vessels, pelvic lymph node
metastases, tumor diameter, the degree of inflammatory
cell infiltrate at the invasive front, and minimum thick-
ness of uninvolved cervical stroma/parametrial extension
were identified as the only independent and significant
prognostic factors for DES in our study. Using the mo-
dels proposed by Kamura, ef al. [12] and Lai, et al. [13],
the PI, was calculated for each patient and three distinct
risk groups were tentatively divided by two cut-off points
set on the clinical basis. The estimated 5-year DFS rates
for the low-, intermediate-, and high-risk group were 97,5%,
86,3% and 43,8%, respectively.

Delgado, et al. reported on 645 patients with FIGO Stage
I squamous cell carcinoma and found clinical tumor si-
ze, lymph-vascular space involvement and depth of stro-
mal invasion expressed in fractions of cervical thickness
to be the best combined prognostic factors for 3-year DFS
[14]. They proposed a scoring system which calculates a
general relative risk (RR) by multiplication of relative
risks of the three independent prognostic variables and
identifies three separate risk groups for recurrence.
Several years later, Van de Putte, et al. in their study of
221 patients with FIGO Stage I squamous cell carcinoma
tried to validate and simplify the original model proposed
by Delgado, et al. to a risk model based on two factors:
tumor size and depth of stromal invasion [15]. In cont-
rast, Kamura, et al. in a study of 345 patients with cervi-
cal carcinoma found the number of positive pelvic lymph
nodal groups, histological type and tumor diameter to
be the best combined risk factors for overall survival
[12]. They proposed a prognostic index based on the
three variables and created a system of three prognostic
groups with significantly different survival curves. Subseq-
uently, by comparing their results with previous two stu-
dies and introducing multivariate survival tree analysis,
Sevin, et al. found depth of stromal invasion expressed
in millimeters, lymph-vascular space involvement, lymph
nodal metastasis and age to be the most important inde-
pendent prognostic factors influencing 5-year DFS in a
series of 301 patients with FIGO Stage I-II cervical carci-
noma [11]. They also divided the patients into three risk
groups with 5-year survival rates of 91%, 68% and 43%,
respectively.

However, there were significant differences in the eli-
gibility and selection criteria for adjuvant therapy used
in these studies. In a large prospective Gynecology On-
cology Group study of Delgado, et al. patients with aortic
Iymph node metastasis, other direct extension beyond
uterus and nonsquamous histology were excluded. Post-
operative irradiation in this study was given at the dis-
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cretion of the physician in approximately 25% of patients
[14]. Van de Putte, et al. implemented the same selection
criteria, while in their study 9% of patients was given post-
operative irradiation, 5,4% radiation and chemotherapy
and 14% received chemotherapy only [15]. In their study
Kamura, et al. included patients with FIGO stages IB-1IB,
as well as 70 patients with depth of stromal invasion less than
3 mm [12]. Four patients with undifferentiated carcinomas
were excluded, yet nine patients with small cell carcino-
ma were included. In this study 43% of the patients who
had lymph nodal metastasis, parametrial extension and/or
full thickness stromal invasion received irradiation. Sevin,
et al. excluded patients with microinvasive and small cell
carcinomas, while adjuvant irradiation was administra-
ted to 22% of patients with histologically proven or po-
sitive surgical margins, vaginal involvement, parametrial
extension or pelvic lymph node metastasis [11].

The current study has confirmed that PI implemented
in our Department starting from January 2000, as an
indicator of the patient's place in the prognostic spe-
ctrum could be a sound and reliable basis for an appro-
priate planning of the following therapeutical strategy
of the surgically treated patients with cervical carcinoma.
Thus, the 5-year survival rate for all the patients in the
present study is in agreement with the reported rates in
the 80% to 90% range for patients with FIGO stage IB-
A tumors [7,16,17]. We were also able to reproduce
the 5-year DFS rates for the low- and intermediate-risk
group patients similar to the original study, while at
the same time the low-risk group patients were spared of
adjuvant irradiation therapy. Recurrences in our series
were more often localized outside the pelvis (86%, 37/43),
which may be partly due to the pelvic irradiation given
to most of the patients belonging to the intermediate- and
high-risk groups. A further argument for the usefulness
of PI arises from the fact that the high-risk group patients,
due to the administration of an adjuvant irradiation and
chemotherapy have better prognosis than patients belon-
ging to the high-risk group in the previous study treated
by irradiation only. Despite the substantial number of
patients refusing adjuvant irradiation (7) and/or chemo-
therapy (35), and the relatively small number of patients
who did not complete irradiation (1) or chemotherapy (9),
there was a profound decrease in recurrence and an impro-
vement of DFS with the addition of chemotherapy to
pelvic radiotherapy. These results are in agreement with the
current view that radiotherapy for intermediate-risk postsur-
gical patients and chemoradiation for high-risk postsurgi-
cal patients are considered optimum treatments [7].

Conclusions

In conclusion, in the univariate analysis in our study the
prognostic significance of majority of the clinicopatholo-
gical variables investigated, was confirmed. In addition,
based on the results of this prospective study, the indivi-
dual value of the PI should be considered when an even-

tual postoperative therapy is planned and prognosis is
determined in early stage cervical carcinoma patients.
Its application clearly facilitates the recognition of tho-
se surgically treated patients with early stage cervical
carcinomas that require a modified treatment approach.
Besides exteranal validation study, we also recommend
continuous monitoring of the criteria for determining
the five significant independent prognostic parameters;
along with a more rigorous implementation of the selec-
tion criteria and suggestions for an individual and mo-
dified therapeutic approach according to the PI value,
as well as regular follow-up of all patients for early
detection of recurrence.
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