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Abstract

Aim. The aim of this study was to assess the effects of prognostic factors on survival of cervical
cancer patients. Methods. Data obtained from 193 patients who had been diagnosed as stage 1B
cervical cancer and underwent a type Il radical hysterectomy and a systematic bilateral pelvic
plus para-aortic lymphadenectomy between 1993 and 2007 were reviewed. Results. Twenty-three
were excluded from the study as they have lost to follow-up immediately after surgery. Mean age
was 53 years and median follow up was 62 months. During follow-up, recurrence was developed
in 27 patients, while 26 died. In univariate analysis, the presence of metastasis in any lymph node,
involvement of pelvic or para-aortic lymph nodes and adjuvant radiotherapy were significant
factors in terms of disease free survival (DFS) and overall survival (OS) rate. Age and the
lymphovascular space invasion were significant factors only for OS rate, whereas the depth of
stromal invasion only for DFS rate. Tumor size, stage, cell type, grade, parametrial involvement,
and positive surgical margins had no prognostic value. In multivariate analysis, presence of
metastasis in any lymph node, pelvic lymph node involvement and age were found as independent
prognostic factors for both DFS and OS. Stromal invasion was found as an independent prognostic
factor only for DFS. However, no significance was found for para-aortic lymph node involvement,
lymphovascular space invasion and adjuvant therapy. Conclusion. In the present study, only the
lymph node status was an important factor among those determining patients with a high risk after
early stage radical hysterectomy. Furthermore, it was found that age also had an important effect
on survival rate as much as lymph node status had.
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Ozet

Amag. Bu caligmada serviks kanserinde prognostik etkisi oldugu diigiiniilen faktdrlerin yasam
oranlar1 iizerindeki etkisi degerlendirildi. Yontem. 1993-2007 tarihleri arasinda evre IB serviks
kanseri tamisi alan, tip III radikal histerektomi ve sistematik bilateral pelvik+para-aortik
lenfadenektomi gegiren 193 hastanin verileri gozden gecirildi. Bulgular. 23 hasta cerrahiden
hemen sonra kontrollere gelmediginden ¢alisma digt birakildi. Degerlendirilen 170 hastanin yag
ortalamasi 53 yildi, ortanca takip siiresi 62 aydi. Bu siire i¢inde 27 hastada niiks gelistigi ve 26
hastanin 6ldiigii belirlendi. Univaryant analizde herhangi bir lenf nodunda metastaz varligi, pelvik
veya para-aortik lenf nodu tutulumu ve adjuvan radyoterapi hastaliksiz yasam orani1 (DFS) ve sag
kalim oran1 (OS) icin anlamliydi. Yas ve lenfovaskiiler alan invazyonu sadece OS igin, stromal
invazyon derinligiyse sadece DFS icin anlam tagimaktaydi. Tiimdr boyutu, evre, hiicre tipi, grade ,
parametrial tutulum ve cerrahi smir pozitifliginin prognostik degerinin olmadigi goriildil.
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Multivaryant analizde ise herhangi bir lenf nodunda metastaz varligi, pelvik lenf nodu tutulumu ve
yasin, hem DFS hemde OS i¢in bagimsiz prognostik faktdrler oldugu saptandi. Stromal invazyon
sadece DFS i¢in bagimsiz prognostik faktordii. Buna kargin para-aortik lenf nodu tutulumu,
lenfovaskiiler alan invazyonu ve adjuvan radyoterapinin anlamli olmadig: belirlendi. Sonug. Bu
calismada erken evrede radikal histerektomi sonrasi yiiksek-riskli grubu belirleyen faktorlerden
sadece lenf nodu durumunun 6nemli oldugu goriildi. Bunun yam sira yasin lenf nodu durumu
kadar yagam oranlar1 {izerine etkili oldugu saptandi.

Anahtar sozciikler: Serviks kanseri, Prognostik faktorler
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Introduction

Cervical cancer is clinically staged according to FIGO criteria. In 1995, a revision was
made in this staging system and stage IB divided into two subgroups by using 4cm as cut-
off value: IB1 <4cm and IB2 >4cm [1]. As one cannot say extent of invasion by the
clinical staging system used in the cervical cancer, it also does not reflect a homogenous
patient group. Thus, the treatment planned according to this clinical stage can be
inadequate in some patients, while it can cause unnecessary therapies in some others.

In cervical cancers, the treatment plan relies on stage and surgical-pathological risk
factors. Adjuvant chemoradiotherapy is given to the patients who are at high risk after
surgery in terms of recurrence. However, prognostic values of the factors which are
considered as high risk including lymph node metastasis [2-4], positive surgical margins
[5,6] and parametrial invasion [7-10] are controversial. On the other hand, there is also an
ongoing debate on factors which are not considered as high risk including depth of
stromal invasion [7], cell grade [7, 8], tumor size [9, 12], lymphovascular space invasion
[11-13], cell type [14, 15] and age [16]. In the present study, it was aimed to determine
prognostic factors in stage IB cervical cancer.

Materials and methods

Data obtained from 193 patients with sufficient pathological records who had been
diagnosed as stage IB cervical cancer and underwent type Il radical hysterectomy and
systematic bilateral pelvic plus para-aortic lymphadenectomy between 1993 and 2007
with pathology diagnosis including squamous cell carcinoma, adenocarcinoma and
adenosquamous carcinoma were reviewed. As it is used in stage IB tumors and is thought
to improve surgical-pathological risk factors, patients receiving neo-adjuvant therapy
excluded from the study. Patients were clinically staged according to FIGO staging
system by examining under general anesthesia and using computerized tomography,
magnetic resonance imaging and intravenous pyelogram, when needed. Patients who
were treated before 1995 were re-staged as IB1 and IB2 upon patients’ records. Post-
operative radiotherapy (adjuvant radiotherapy) was given to high risk group (positive
surgical margin, presence of tumor in parametrium and tumor invasion at lymph node)
after radical surgery. Effects of age, stage, surgical-pathological factors (cell type,
parametrial invasion, lymph node involvement, depth of cervical stromal invasion, tumor
size, tumor grade, positive surgical margin and LVSI) and adjuvant radiotherapy on
survival were investigated. Numeric values and differences in rate were assessed by chi-
square test and ANOVA table. Univariate analysis was performed by using Log Rank
test. Statistical power of factors those were found as significant in univariate analysis
were assessed in multivariate analysis by using Cox regression model. Kaplan-Meier
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method was used for survival analysis. p<0.05 was considered as significant.
Results

Twenty-three patients were excluded from the study as they have lost to follow-up
immediately after surgery. Furthermore, there was no data regarding final status of 19
patients; but they were included in analysis as they had follow-up period ranging from 13
to 124 months. In 170 patients included in analysis, mean age 53 years (range: 34-80) and
median tumor size was 30mm (range: 5-70). Tumor size was <20 mm in 35.9%, 21-30
mm in 28.8%, 31-40 mm in 25.9% and >40 mm in 9.4% of the patients. Cell type was
squamous cell carcinoma in 90% of patient group. A lymph node metastasis was present
in any of lymph nodes (at least one lymph node metastasis regardless of region) in 32.4%
of the patients. Average number of removed lymph node was 53 (range: 13-113, median:
50). Number of removed lymph node was <20 in 4.7% and <25 in 8.8% of the patients.
General characteristics and surgical-pathological outcomes of study group were shown in
Table 1.

Table 1. Characteristics and surgico-pathological risk factors

Parameter Mean (min-max) / n (%)
Age 53 (34-80, median:52)
Tumor size (mm) 29 (5-70, median:30)
Tumor size (mm) <20 61 (35.9)
21-30 49 (28.8)
31-40 44 (25.9)
>40 16 (9.4)
Stage IB1 154 (90.6)
1B2 16 (9,4)
Cell type Squamous 134 (78.8)
Adenocancer 26 (15.3)
Adenosquamous 10 (5.9)
Grade 1 22 (12.9)
2 128 (75.3)
3 20 (11.8)
Ovarian status Ovarian transposition 29 (17.1)
Bilateral oophorectomy 141 (82.9)
Parametrial invasion Negative 142 (83.5)
Positive 28 (16.5)
Surgical border invasion Negative 156 (91.8)
Positive 14 (8.2)
Lymphovascular space invasion Negative 72 (42.4)
Positive 98 (57.6)
Stromal invasion <1/2 65 (38.2)
>1/2 105 (61.8)
Lymph node metastasis? Negative 115 (67.6)
Positive 55 (32.4)
Number of removed lymph node 53 (13-113, median:50)
Number of metastatic lymph node 4 (1-19, median:2)
Site of metastatic lymph node  Pelvic 47 (27.6)
Para-aortic 2(1.2)
Pelvik and para-aortic 6 (3.5)
Adjuvant radiotherapy Not received 58 (34.1)
Received 112 (65.9)

Median follow-up was 62 months (range: 1-182). During follow-up, recurrence was
detected in 27 (15.9%) patients. It was seen that, of these recurrences, 51.9% was
developed within first year and 77.8% was developed within 3 years. It was found that
pelvic only recurrence occurred in 9,4% and distance only recurrence in 5.3% of patients,
while both pelvic and distance recurrence occurred in 1.2% of the patients. Mean duration
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from radical surgery to recurrence was 21.6 months (range:3-66; median:12). During
follow-up period, it was found that 26 (15.3%) patients died. 30.8% of deaths occurred
within first year, whereas 76.9% within 3 years. Mean duration from radical surgery to
death was 26.9 months (range: 1-83; median:18).

In univariate analysis, presence of metastasis in any lymph node, pelvic lymph node
involvement, para-aortic lymph node involvement and adjuvant radiotherapy decreased
disease free survival (DFS) and overall survival rate (OS) (Table 2). LVSI and younger
age solely worsened OS rate, while depth of stromal invasion solely worsened DFS rate.
OS decreased from 91% to 81% in the presence of stromal invasion (p=0.080). It was
seen that stage, tumor size, cell type, grade, parametrial involvement and positive surgical
margin had no prognostic value.

In multivariate analysis, factors found to be significant in univariate analysis were
assessed and it was found that presence of metastasis in any lymph node, pelvic lymph
node involvement, para-aortic lymph node involvement and age were found as
independent prognostic factors for both DFS and OS rate (Table 3).

Table 2. Prognostic factors and survival; univariate analysis

Parameter DFS p 0S p

Age <50 %79 0.113 %78 0.028
>50 %88 %90

Stage IB1 %85 0.363 %86 0.326
IB2 %77 %77

Cell type Squamous %82 0.163 %83 0.186
Other? %92 %92

Grade 1 %77 0.523 %82 0.744
2 %84 %84
3 %90 %90

Tumor size (mm) <20 %92 0.237 %92 0.279
21-30 %80 %81
31-40 %80 %80
>40 %81 %81

Lymph node metastasis®  Negative %90 0.005 %91 0.0001
Positive %73 %71

Pelvic lymph node Negative %88 0.038 %90 0.007

metastasis Positive %76 %74

Para-aortic lymph node Negative %86 0.000 %87 0.000

metastasis Positive %38 %38

Parametrial invasion Negative %85 0.754 %85 0.691
Positive %82 %82

Surgical border invasion ~ Negative %85 0.175 %85 0.513
Positive %71 %79

Lymphovascular space Negative %89 0.145 %92 0.029

invasion Positive %81 %79

Stromal invasion <1/2 %92 0.022 %91 0.080
>1/2 %79 %81

Adjuvant radiotherapy Negative %95 0.006 %95 0.008
Positive %79 %79

Adenocancer or adenosquamous cancer. "Pelvic and/or para-aortic.

Recurrence and mortality rate markedly impaired in the presence of these factors. Stromal
invasion was an independent prognostic factor for only DFS and predicted recurrence
rate. However, it was seen that LVSI and adjuvant radiotherapy had no significance.
Furthermore, in multivariate analysis, presence of metastasis in para-aortic lymph node
alone had no significance effect on survival rate, when compared to absence of metastasis
in same nodes.
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Table 3. Prognostic factors and survival; multivariate analysis

Parameter DFS OS

p p
Age (<50 vs >50) 0.036 0.015
Lymph node metastasis® 0.017 0.016

Pelvic lymph node metastasis 0.030 0.036
Para-aortic lymph node metastasis 0.062 0.097
Stromal invazyon (<1/2 vs >1/2)  0.027 0.085
Lymphovascular space invasion ~ 0.381 0.899
Adjuvant radiotherapy 0.350 0.629
*Pelvic and/or para-aortic.

Discussion

Ambiguity caused by clinical staging in cervical cancers impedes homogenization of
patient groups in studies and causes differential outcomes between studies. Notably, this
situation and abundance of factors those can affect prognosis increase value of
multivariate analysis in cervical cancer. Results of univariate analysis have limited value
and, in fact, factors which show prognostic value in univariate analysis should have no
prognostic implication on survival. Results of univariate and multivariate analysis which
were performed in other centers were shown in Table 4 and 5.

Table 4. Prognostic factors for cervical cancer in the other studies; results of univariate
analysis

3

2 . T & & B _ 5
5 g 2 e g2 3 =z 9 5 % T L g
x n = F FS » 3 42 T A < o o Z
Rutledge L. IB1-2 RH + + o+ + + - - - -
2

Lee JM (11) 1B RH + - - + .
Kamelle SA IB2 RH + + o+ + + - - - -
8)

TrimbosJB IB-1IB RH + + + 4+ + +

(15)

Finan MA IB1-2 RH + + - + - - - -

4

Trattner M IB-1IB RH + + + 4+ + + - - -

©)]

BurghardtE IB-1IA RH + + 4+ +

(13)

Kovalic JJ 11B- RT + + -

(10) B

Sevin BU (5) I-lI RH + o+ + o+ o+ + - -
Kawagoe T IB-Il RH + - + + - -

(6)

Kristensen G IB RH + + o+ + + -

(7

Comerci G IB-1IB RH + - + - - -

(12)

Tm: Tumor, LN met: Lymph node metastasis, SBI: Surgical border invasion, LVSI:
Lymphovascular space invasion, PIl: Parametrial invasion, DSI: Deep stromal invasion, Grd:
Grade, CT: Cell type, NACT: Neoadjuvant chemotherapy, RH: Radical hysterectomy, RT:
Radiotherapy,
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Disease stage has poor prognostic value in cervical cancer and implies uncertainty. In a
study by Finan et al. [4], stage was an independent prognostic factor and 5-year OS rate
was 90% and 72.8% (RR:7.65, Cl: 2.81) in stage IB1 and IB2, respectively (p=0.0001).
This was supported by other studies [3, 5, 17]. On the other hand, in a study (IB1 and
IB2; median follow-up: 35 months) by Rutledge et al. [2], prognostic value (DFS rate:
92.5% for IB1 and 74.3% for IB2; p=0.012) which was detected in univariate analysis
have no longer seen in multivariate analysis and it was found that stage was not an
independent prognostic factor. In the present study (with 62 months median follow-up),
stage had no effect on survival rate. However, DFS rate was 8% higher, whereas OS rate
was 9% higher in stage IB1. Lymph node status is ignored in FIGO staging system,
although lymphatic system is the main way of tumor spread in cervical cancer. However,
lymph node metastasis more clearly shows extent of tumor spread than stage. In the
present study, rate of metastasis in any lymph node was 32.4%, whereas rate of pelvic
lymph node metastasis was 27.6%. DFS rate decreased from 90% to73%, while OS rate
from 91% to 71% in the presence of metastasis in any lymph node. In pelvic lymph node
metastasis, DFS rate decreased by 12%, while OS rate by 16%.

Table 5. Prognostic factors for cervical cancer in the other studies; results of multivariate
analysis

172} (3]

[<5]

S 2 3 % e

8 g £ » > _ E 7 o o 2
2 5 E EE B3I 2z 8255 3
Rutledge L. (2) IB1-2 RH + +

Lee JM (11) IB RH +
Kamelle SA (8) IB2 RH +

Trimbos JB (15) IB-1IB RH + o+ +

Finan MA (4) IB1-2 RH + +

Trattner M (9) IB-IB RH + +
Stehman FB (16) I-IVA RT + + + +
Burghardt E (13) IB-IA  RH + + o+ o+

Kovalic JJ (10) IB-11IB RT + + +
Horn LC (3) 11A-B RH + + +
Kawagoe T (6) IB-11 RH + +

Kristensen G (7) 1B RH + +

Fyles AW (14) IA-IVA RT + + + o+ o+
Comerci G (12) IB-1IB  RH + +

Takeda N (31) IB-1IB  RH +  + 0+ +

Tm:  Tumor, LN met: Lymph node metastasis, SBI:  Surgical  border

invasion, LVSI: Lymphovascular space invasion, PI: Parametrial invasion, DSI: Deep
stromal invasion, Grd: Grade, CT: Cell type, NACT: Neoadjuvant chemotherapy,
RH:Radicalhysterectomy, RT: Radiotherapy,

In univariate analysis, survival rate markedly decreased in the presence of para-aortic
lymph node metastasis (DFS rate from 86% to 38% and OS rate from 87% to 38%).
However, in multivariate analysis, it was seen that presence of lymph node metastasis and
pelvic lymph node metastasis were independent prognostic factors, while para-aortic
lymph node metastasis had no prognostic value.

This was caused by small number of patients with para-aortic lymph node metastasis
(n=8). Thus, results of univariate analysis had no clear value. Relationship between
lymph node metastasis and survival was demonstrated in many studies (Table 4 and 5). In
a study (Stage IB-11IB) by Trattner et al. [9], lymph node metastasis observed as a
prognostic factor and OS rate decreased from 85% to 45% in the presence of lymph node
metastasis (p<0.0001). Prognostic value of lymph node metastasis was demonstrated by
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multivariate analysis in majority of other studies [3, 4, 6, 8, 13, 16]. On the other hand, in
a study by Rutledge et al. [2], although 2-year DFS rate decreased from 89% to 63% with
involvement of lymph node in univariate analysis, they failed to detect this prognostic
effect in multivariate analysis. In a study by Metindir et al. [18], it was also shown that
lymph node involvement had no effect on 5-year DFS rate. It is thought that tumor size
affects surgical-pathological risk factors and survival in cervical cancer. In a study (Stage
1-1V), Wagenaar et al. [19], showed that cut-off value of 40mm is an important factor for
stromal invasion>10mm (19% vs. 30%; p<0,01) and lymph node metastasis (10% vs.
16%; p=0.01). In a study (Stage I-1I), Sevin et al. [5], showed that rate of lymph node
metastasis increased from 3.2% in patients with tumor size <10mm to 11.5% in patients
with tumor size between 11-20mm, to 23.6% in those with tumor size 21-30mm and to
31.5% in those with tumor size>30mm (p<0.001. However, in a study (Stage 1B2)
Rettenmaier et al. [20], detected that there was no relationship between tumor size and
surgical-pathological risk factors. But patient group of this study was consisting of
patients with tumor size >40mm. In a study of Gynecologic Oncology Group (GOG)
(Stage 1B, squamous cell carcinoma) by Delgado et al. [21], it was detected that cut-off
values of 20mm and 30mm had no significance in predicting pelvic lymph node
metastasis in patients without macroscopic disease or para-aortic extension. In the same
study, rate of pelvic lymph node metastasis was 14.8% in patients with tumor size
<20mm, whereas 19.9% in those with tumor size >20mm (p>0.05). These values were
15.4% and 23.0% for 30mm cut-off value (p>0.05). No clear relationship between tumor
size and recurrence or survival. In the present study, tumor size had no prognostic value
in terms of survival. There are some studies which are indicating tumor size as a
significant factor for survival [2, 5-10, 19, 22-26], while there is some other studies which
are showing such relationship in univariate analysis [11, 12, 17]. However, important one
is the multivariate analysis. There is also some studies indicating tumor size as an
independent prognostic factor [3, 6, 7, 10, 12-14, 20, 25-30], while there is others
indicating opposite in multivariate analysis [2, 8, 9, 11, 15, 17, 31, 32].

In a study by Rutledge et al. [2], it was detected that survival rate of 92.5% in stage 1B1
(<40mm) decreased to 74.3% in stage IB2 (40mm) in univariate analysis (p=0.004).
However, they failed to demonstrate this relationship in multivariate analysis. Finan et al.
[4], reported 5-year OS rate as 90% in stage IB1 (<40mm) and 72.3% in stage IB2
(>40mm) (p<0.0265). This difference had no significance in multivariate analysis, but
tumor size was an independent prognostic factor for survival. This implies a linear
relationship between tumor size and survival. In a study (Stage 1lA-I1B, median follow-
up: 54 months) by Horn et al. [3], it was shown that cut-off value of 40mm predict 5-year
OS rate in univariate analysis (49.5% vs.67.4%; p=0.0015) and tumor size was an
independent prognostic factor in this study. Stehman et al. [16], evaluated data of
GOG#24, GOG#56 and GOG#59 by using multivariate analysis and demonstrated that
tumor size is an independent prognostic factor. Recurrence rate and mortality rate was 3.9
and 2.5 fold higher in patient with 100mm tumor size than those with 20mm tumor size,
respectively. Kovalic et al. [10], demonstrated that pelvic recurrence rate of 21% in tumor
size<50mm increased to 30% when tumor size became 50mm or higher in stage 1IB in
their study (I11B, 1IB; median follow-up:10.7 years). Grigshy et al. [17], evaluated a
patient group (11B and I1A; median follow-up: 11 years) which was undergone surgery
following radiotherapy and found pelvic recurrence rate as 16% in those with a stage 1B
tumor<30mm and 9% in those with a stage IB tumor>30mm. These rates were 21% and
%21 for distance metastasis. The difference didn’t reach statistical significance. Similar
results were detected in stage 1A tumors. Tumor can spread to parametrial area by either
lymphatic system or direct invasion. Clinical stage considers parametrial involvement.
However, prognostic value is not as prominent as lymph node invasion. Trimbos et al.
[15], demonstrated that parametrial invasion is an independent prognostic factor in locally
advanced early stage (I1B-11B) bulky tumors (RR: 2.33, Cl: 1.23-4.42, p=0.009). There are
studies supporting results of Trimbos et al. in the literature [10, 13]. In a study (Stage
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IB2, median follow up: 25 months) by Kamelle et al. [8], it was shown that parametrial
involvement decreased 25 month-DFS from 82% to 53% in univariate analysis (p=0.007).
Although presence of parametrial invasion increases recurrence in univariate analysis, it
is also shown that it is not an independent prognostic factor in other studies [2, 4, 8]. In
the present study, it was found that presence of parametrial invasion has no prognostic
value. Depth of stromal invasion was an independent prognostic factor in terms of
recurrence in the present study. It was seen that stromal invasion depth higher than 1/2
decreased DFS rate from 92% to 79% (p=0.027). However, depth of stromal invasion
didn’t predict survival. Similar to our study, Ho et al. [33], demonstrated that stromal
invasion is an independent prognostic factor but has no value regarding survival. In a
study with a patient group in stage IB and Il1A without pelvic lymph node, Samial et al.
[34], stromal invasion>10mm was found as an independent prognostic factor that predicts
survival. Kriestensen et al. [7], identified stromal invasion as an independent prognostic
factor in their study (IB, squamous cell carcinoma) in which they showed that DFS rate
decreased as stromal invasion depth increased. Although presence of tumor in surgical
margin is an indication for adjuvant radiotherapy, prognostic value of this factor have not
been shown clearly. Trimbos et al. [15], (IB2-1IB, tumor size>4 cm) accepted positive
surgical margin as an independent factor that predicts survival (RR:4.39, Cl:2.4-0.2,
p<0.001). In a study (n=113) by Trattner et al. [9], positive surgical margin was detected
in 8 patients and it was found that 5-year survival rate decreased from 91% to 28% in the
presence of this factor (p=0.0202). But they failed to show this effect in multivariate
analysis. Similar results were also reported by Sevin et al. [5]. In our study, it was seen
that positive surgical margin had no prognostic value. This finding has been supported by
other studies [6, 12, 30, 34]. Data regarding incidence and prognostic value of LVSI
display discrepancy. This could be explained by failure in standardization of LSVI
definition. In the present study, despite no increase in recurrence rate, survival decreased
from 92% to 79% in presence of LSVI (p=0.029). However, it was found that this had no
prognostic value in multivariate analysis. In a study (IB2, median follow up: 25 months)
by Kamelle et al. [8], it was seen that LSVI was an independent prognostic factor and
DFS decreased from 93% to 62% in its’ presence (p=0.0002). Similar results were
reported in other studies [2, 4, 12, 13, 31, 33]. However, Lee et al. [11], showed that
LSVI had no prognostic value in stage IB. Similarly, Samial et al. [34], identified that
LSVI had no prognostic value in stage IB and IIA patient groups with negative lymph
node. Patient age can be predictive factor in prognosis, although it isn’t a pathological
factor. In the present study, age was seen as an independent prognostic factor. Recurrence
decreases and survival increases by advanced age. A study on stage I-IVA patient group
which received radiotherapy as primary treatment by Stehman et al. [16], appears to
support this conclusion. Results of Kawagoe et al.[6], Prempree et al.[35], and Stenhopoe
et al.[36] were also in this way, but van der Graaf et al.[37], Meanweel et al.[38], and
Sigurdsson et al. [40], suggest that young age has advantage in terms of survival. There is
also, however, studies indicating that age has no prognostic value. Ho et al. [33], found
that age had no significance for recurrence and survival in early stages (IB-II). In their
study, 5 year survival which was 88% in patients 50 years old or elder decreased to 77%
in patient younger than 50 years old, but this difference had no statistical significance
(p=0,348). Similar results were reported by other studies [8, 10, 12, 30, 40, 41]. In the
present study, adjuvant radiotherapy indicates poor prognosis. DFS and OS which was
95% in patients who received no adjuvant radiotherapy decreased to 79% in those who
received radiotherapy (p=0.006 and p=0.008, respectively). In multivariate analysis,
radiotherapy was predicting survival. However, given that adjuvant radiotherapy is given
to high risk group, poor prognosis associated to this factor could be comprehensible.
Thus, prognostic value of adjuvant radiotherapy alone is controversial. In a study by
Sevin et al. [5], five year survival rate was found as 79% in patient who didn’t need
adjuvant radiotherapy, while 54% in those who received radiotherapy (p>0.0001).
However, it was also shown that this factor didn’t affect survival [2, 8, 9, 34]. In the
present study, pathological diagnosis was squamous cell carcinoma in 78.8 of patients
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and cell type (squamous, adenosquamous and adenocarcinoma) had no effect on
prognosis. Similar results were shown by other studies [1, 11, 12]. However, in a study in
which radical surgery was performed, Takeda et al. [31], detected that cell type,
adenocarcinoma, decreased survival in stage IB-11B patient group and they also found
that it was an independent prognostic factor. Similarly, Fyles et al. [14], identified that
cell type was an independent prognostic factor in their patients with stage I-1V tumor who
received radiotherapy with a median follow-up of 10.1 years.

Additionally, prognostic value of factors such as cell grade, perineural invasion and
hemoglobin level was attempted to be identified. However, data about their prognostic
value is not as strong as above-mentioned factors. Clinical staging that was not reflecting
a homogenous patient group complicates standardization of cervical cancer treatment.
Treatment has to be individualized. Therefore, pre-operative and surgical-pathological
risk factors have to be identified precisely regarding recurrence and, treatment has to be
planned according to this. For this purpose, it is important to identify independent
prognostic factors in cervical cancer.

References

1. Creasman WT. New gynecologic cancer staging. Gynecol Oncol 1995; 58: 157-8.

2. Rutledge TL, Kamelle SA, Tillmanns TD, Gould NS, Wright JD, Cohn DE,
Herzog TJ, Rader JS, Gold MA, Johnson GA, Walker JL, Mannel RS, McMeekin
DS. A comparison of stage IB1 and IB2 cervical cancers treated with radical
hysterectomy. Is size the real difference? Gynecol Oncol 2004; 95: 70-6.

3. Horn LC, Fischer U, Raptis G, Bilek K, Hentschel B. Tumor size is of prognostic
value in surgically treated FIGO stage Il cervical cancer. Gynecol Oncol. 2007;
107: 310-5.

4. Finan MA, DeCesare S, Fiorica JV, Chambers R, Hoffman MS, Kline RC,
Roberts WS, Cavanagh D. Radical hysterectomy for stage IB1 vs IB2 carcinoma
of the cervix: Does the new staging system predict morbidity and survival?
Gynecol Oncol. 1996; 62: 139-47.

5. Sevin BU, Nadji M, Lampe B, Lu Y, Hilsenbeck S, Koechli OR, Averette HE.
Prognostic factors of early stage cervical cancer treated by radical hysterectomy.
Cancer. 1995; 76: 1978-86.

6. Kawagoe T, Kashimura M, Matsuura Y, Sugihara K, Toki N, Aoki T. Clinical
significance of tumor size in stage IB and Il carcinoma of the uterine cervix. IntJ
Gynecol Cancer. 1999; 9: 421-6.

7. Kristensen GB, Abeler VA, Risberg B, Trope C, Bryne M. Tumor size, depth of
invasion, and grading of the invasive tumor front are the main prognostic factors
in early squamous cell cervical carcinoma. Gynecol Oncol 1999; 74:245-51.

8. Kamelle SA, Rutledge TL, Tillmanns TD, Gould NS, Cohn DE, Wright J,
Herzog TJ, Rader JS, Gold MA, Johnson GA, Walker JL, Mannel RS, McMeekin
DS. Surgical-pathological predictors of disease-free survival and risk groupings
for 1B2 cervical cancer: do the traditional models still apply? Gynecol Oncol
2004; 94: 249-55.

9. Trattner M, Graf AH, Lax S, Forstner R, Dandachi N, Haas J, Pickel H, Reich O,
Staudach A, Winter R. Prognostic factors in surgically treated stage Ib-l1lb
cervical carcinomas with special emphasis on the importance of tumor volume.
Gynecol Oncol. 2001; 82: 11-6.

10. Kovalic JJ, Perez CA, Grigshy PW, Lockett MA. The effect of volume of disease
in patients with carcinoma of the uterine cervix. Int J Radiat Oncol Biol Phys
1991; 21: 905-10.

Cumbhuriyet Tip Dergisi Cumbhuriyet Tip Derg 2010; 32: 303-314
Cumhuriyet Medical Journal Cumhuriyet Med J 2010; 32: 303-314


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kamelle%20SA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rutledge%20TL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tillmanns%20TD%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gould%20NS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cohn%20DE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wright%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Herzog%20TJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rader%20JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gold%20MA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Johnson%20GA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Walker%20JL%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mannel%20RS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McMeekin%20DS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22McMeekin%20DS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Trattner%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Graf%20AH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lax%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Forstner%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dandachi%20N%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Haas%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pickel%20H%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reich%20O%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Staudach%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Winter%20R%22%5BAuthor%5D

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

312

Lee JM, Lee KB, Park CY. Prognostic factors predicting survival in patients with
FIGO stage IB cervical cancer treated surgically. Int J Gynaecol Obstet 2006; 94:
143-4.

Comerci G, Bolger BS, Flannelly G, Maini M, de Barros Lopes A, Monaghan
JM. Prognostic factors in surgically treated stage IB-11B carcinoma of the cervix
with negative lymph nodes. Int J Gynecol Cancer. 1998; 8: 23-6.

Burghardt E, Baltzer J, Tulusan AH, Haas J. Results of surgical treatment of 1028
cervical cancers studied with volumetry. Cancer 1992; 70: 648-55.

Fyles AW, Pintilie M, Kirkbride P, Levin W, Manchul LA, Rawlings
GA .Prognostic factors in patients with cervix cancer treated by radiation therapy:
results of a multiple regression analysis. Radiother Oncol 1995; 35:107-17.
Trimbos JB, Lambeek AF, Peters AA, Wolterbeek R, Gaarenstroom KN, Fleuren
GJ, Kenter GG. Prognostic difference of surgical treatment of exophytic versus
barrel-shaped bulky cervical cancer. Gynecol Oncol 2004; 95:77-81.

Stehman FB, Bundy BN, DiSaia PJ, Keys HM, Larson JE, Fowler WC.
Carcinoma of the cervix treated with radiation therapy. I. A multi-variate analysis
of prognostic variables in the Cancer. 1991; 67: 2776-85.

Grigsby PW, Perez CA, Chao KS, Elbendary A, Herzog TJ, Rader JS, Mutch
DG. Lack of effect of tumor size on the prognosis of carcinoma of the uterine
cervix Stage IB and IlA treated with preoperative irradiation and surgery. Int J
Radiat Oncol Biol Phys. 1999;45: 645-51.

Metindir J, Bilir G. Prognostic factors affecting disease-free survival in early-
stage cervical cancer patients undergoing radical hysterectomy and pelvic-
paraaortic lymphadenectomy. Eur J Gynaecol Oncol 2007; 28: 28-32.

Wagenaar HC, Trimbos JB, Postema S, Anastasopoulou A, van der Geest RJ,
Reiber JH, Kenter GG, Peters AA, Pattynama PM. Tumor diameter and volume
assessed by magnetic resonance imaging in the prediction of outcome for
invasive cervical cancer. Gynecol Oncol 2001; 82:474-82.

Rettenmaier MA, Casanova DM, Micha JP, Moran MF, Ramsanghani NS, Syed
NA, Puthawala A, DiSaia PJ. Radical hysterectomy and tailored postoperative
radiation therapy in the management of bulky stage 1B cervical cancer. Cancer
1989; 63: 2220-3.

Delgado G, Bundy BN, Fowler WC Jr, Stehman FB, Sevin B, Creasman WT,
Major F, DiSaia P, Zaino R. A prospective surgical pathological study of stage |
squamous carcinoma of the cervix: a Gynecologic Oncology Group Study.
Gynecol Oncol 1989 ; 35: 314-20.

Homesley HD, Raben M, Blake DD, Ferree CR, Bullock MS, Linton EB, Greiss
FCJr, Rhyne AL. Relationship of lesion size to survival in patients with stage 1B
squamous cell carcinoma of the cervix uteri treated by radiation therapy. Surg
Gynecol Obstet 1980 ;150: 529-31.

Alvarez RD, Gelder MS, Gore H, Soong SJ, Partridge EE. Radical hysterectomy
in the treatment of patients with bulky early stage carcinoma of the cervix uteri.
Surg Gynecol Obstet 1993 ;176:539-42.

Perez CA, Grigsby PW, Nene SM, Camel HM, Galakatos A, Kao MS, Lockett
MA. Effect of tumor size on the prognosis of carcinoma of the uterine cervix
treated with irradiation alone. Cancer 1992 ; 69: 2796-806.

Kapp DS, Fischer D, Gutierrez E, Kohorn El, Schwartz PE. Pretreatment
prognostic factors in carcinoma of the uterine cervix: a multivariable analysis of

Cumbhuriyet Tip Dergisi Cumbhuriyet Tip Derg 2010; 32: 303-314
Cumhuriyet Medical Journal Cumhuriyet Med J 2010; 32: 303-314


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Comerci%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bolger%20BS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Flannelly%20G%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Maini%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22de%20Barros%20Lopes%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Monaghan%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Monaghan%20JM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fyles%20AW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pintilie%20M%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kirkbride%20P%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Levin%20W%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Manchul%20LA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rawlings%20GA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rawlings%20GA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Trimbos%20JB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lambeek%20AF%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peters%20AA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wolterbeek%20R%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Gaarenstroom%20KN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fleuren%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fleuren%20GJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kenter%20GG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Stehman%20FB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Bundy%20BN%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22DiSaia%20PJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Keys%20HM%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Larson%20JE%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Fowler%20WC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Grigsby%20PW%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Perez%20CA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chao%20KS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Elbendary%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Herzog%20TJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rader%20JS%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mutch%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mutch%20DG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Wagenaar%20HC%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Trimbos%20JB%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Postema%20S%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Anastasopoulou%20A%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22van%20der%20Geest%20RJ%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Reiber%20JH%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kenter%20GG%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Peters%20AA%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pattynama%20PM%22%5BAuthor%5D

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

313

the effect of age, stage, histology and blood counts on survival. Int J Radiat
Oncol Biol Phys 1983; 9: 445-55.

Lowrey GC, Mendenhall WM, Million RR. Stage 1B or 1IA-B carcinoma of the
intact uterine cervix treated with irradiation: a multivariate analysis. Int J Radiat
Oncol Biol Phys 1992; 24: 205-10,

Gardin E, Cnattingius S, Jhonson P, Petterson B. Prognostic factors and relapse
patterns in early-stage cervical carcinoma after brachytherapy and radical
hysterectomy. Gynecol Oncol 1994; 53: 314-9.

Alvarez RD, Soong SJ, Kinney WK, Reid GC, Schray MF, Podratz KC, Morley
GW, Shingleton HM. Identification of prognostic factors and risk groups in
patients found to have nodal metastasis at the time of radical hysterectomy for
early-stage squamous carcinoma of the cervix. Gynecol Oncol 1989 ; 35: 130-5.
Podczaski ES, Palombo C, Manetta A, Andrews C, Larson J, DeGeest K, Mortel
R. Assessment of pretreatment laparotomy in patients with cervical carcinoma
prior to radiotherapy. Gynecol Oncol 1989 ; 33: 71-5.

Delgado G, Bundy B, Zaino R, Sevin BU, Creasman WT, Major F. Prospective
surgical-pathological study of disease-free interval in patients with stage IB
squamous cell carcinoma of the cervix: a Gynecologic Oncology Group study.
Gynecol Oncol 1990 ; 38: 352-7.

Takeda N, Sakuragi N, Takeda M, Okamoto K, Kuwabara M, Negishi H, Oikawa
M, Yamamoto R, Yamada H, Fujimoto S. Multivariate analysis of
histopathologic prognostic factors for invasive cervical cancer treated with
radical hysterectomy and systematic retroperitoneal lymphadenectomy. Acta
Obstet Gynecol Scand 2002 ; 81: 1144-51.

Perez CA, Grigsby PW, Chao KS, Mutch DG, Lockett MA. Tumor size,
irradiation dose, and long-term outcome of carcinoma of uterine cervix. Int J
Radiat Oncol Biol Phys 1998; 41: 307-17.

Ho CM, Chien TY, Huang SH, Wu CJ, Shih BY, Chang SC. Multivariate
analysis of the prognostic factors and outcomes in early cervical cancer patients
undergoing radical hysterectomy. Gynecol Oncol 2004; 93: 458-64.

Samlal RA, van der Velden J, Ten Kate FJ, Schilthuis MS, Hart AA, Lammes
FB. Surgical pathologic factors that predict recurrence in stage IB and IIA
cervical carcinoma patients with negative pelvic lymph nodes. Cancer 1997; 80:
1234-40.

Prempree T, Patanephan V, Sewhand W, Scott RM. The influence of patient’s
age and tumor grade on the prognosis of carcinoma of the cervix. Cancer 1983;
51: 1764-71.

Stanhope CR, Smith JP, Wharton JT, Rutledge FN, Fletcher GH, Gallager HS.
Carcinoma of the cervix: the effect of age on survival. Gynecol Oncol 1980; 10:
188-93.

van der Graff Y, Peer PGM, Ziclhuis GA, Vooijs PG. Cervical cancer survival in
Nijmegan region, The Netherlands, 1970-1985. Gynecol Oncol 1988; 30: 51-56.
Meanwell CA, Kelly KA, Wilson S, Roginski C, Woodman C, Griffiths R,
Blackledge G. Young age as a prognostic factor in cervical cancer: analysis of
population based data from 10,022 cases. Br Med J (Clin Res Ed). 1988 6; 296:
386-91.

Sigurdsson K, Hrafnkelsson J, Geirsson G, Gudmundsson J, Salvarsdoéttir A.
Screening as a prognostic factor in cervical cancer: analysis of survival and

Cumbhuriyet Tip Dergisi Cumbhuriyet Tip Derg 2010; 32: 303-314
Cumhuriyet Medical Journal Cumhuriyet Med J 2010; 32: 303-314



314

prognostic factors based on Icelandic population data, 1964-1988. Gynecol Oncol
1991 ; 43: 64-70.

40. Lai CH, Hong JH, Hsueh S, Ng KK, Chang TC, Tseng CJ, Chou HH, Huang KG.
Preoperative prognostic variables and the impact of postoperative adjuvant
therapy on the outcomes of Stage IB or Il cervical carcinoma patients with or
without pelvic lymph node metastases: an analysis of 891 cases. Cancer. 1999;
85: 1537-46.

41. Paley PJ, Goff BA, Minudri R, Greer BE, Tamimi HK, Koh WJ. The prognostic
significance of radiation dose and residual tumor in the treatment of barrel-
shaped endophytic cervical carcinoma. Gynecol Oncol 2000; 76: 373-9.

Cumbhuriyet Tip Dergisi Cumbhuriyet Tip Derg 2010; 32: 303-314
Cumhuriyet Medical Journal Cumhuriyet Med J 2010; 32: 303-314



