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Introduction: Vulvar cancer is a rare type of cancer. In Poland in 2010 there were 491 cases of
vulvar cancer. Prognostic factors that may influence the course of the disease and results
of treatment can be divided into factors associated with tumor, individual factors of the
patient (age, socioeconomic status, co-morbidities, body weight, motivation to comply) and
environmental factors.

Aim: The purpose of this research was to evaluate the impact of individual and environ-
mental factors on the prognosis of women with vulvar cancer, regardless of the clinical
stage.

Material and methods: The study group consisted of 48 patients with invasive squamous cell
carcinoma of the vulva treated surgically in the Department of Gynecological Oncology in
Olsztyn in 1995-2008. Analysis included age, place of living, occupational status, marital
status, obstetric history, co-morbidities, body weight, and healing of post-operative wound.
Univariate analysis of the effect of these factors on survival and recurrence rates was
performed.

Results and discussion: Univariate analysis showed a relationship between impaired post-
operative wound healing and recurrence rate (p<.05). Wound healing complicated by
abscess formation occurred most frequently in patients with T2 stage tumor and did not
correlate with lymph node involvement. No effect of age, body weight, age at menarche
and age at menopause, and number of births on the presence or absence of recurrence was
observed (p<.05).

Conclusions: In patients with post-operative wound healing complications due to infection
statistically significant worse survival rates have been observed. Vulvar cancer was repeat-
edly diagnosed 22 years after menopause, in its advanced stages (according to FIGO 1988). No
correlation between survival rate and demographic factors, environmental factors, gyneco-
logical and obstetric history and co-morbidities was demonstrated. Difference between
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overall survival and disease-specific survival, that is, excluding deaths from causes unrelated

to cancer, was 10%.

© 2013 Warminsko-Mazurska Izba Lekarska w Olsztynie. Published by Elsevier Urban & Partner

Sp. z o.0. All rights reserved.

1. Introduction

Vulvar cancer is a rare type of cancer. According to the National
Cancer Registry, standardized incidence rate in 2010 was 1.1,
when 491 new cases were reported.” Prognostic factors that may
influence course of the disease and treatment results are divided
into three groups: (1) factors associated with the tumor,
(2) individual factors that characterize the patient and (3)
environmental factors, in which the patient lives. The majority
of researches concerns factors associated with characteristics of
tumor invasion. However, according to researchers environment
and lifestyle might be responsible for the development and
course of neoplastic disease in up to 80%. Among individual
factors one may identify: (1) demographic factors such as age,
race, socioeconomic status, (2) factors that affect general health
status such as concomitant diseases, body weight, immuno-
deficiency states, patient mental status and (3) motivation to
begin and continue to comply with physician. Environmental
factors of the patient are also relevant, such as highly specialized
medical education of physician (that ensures quick diagnosis
and adequate treatment), availability of medical care (that is
comfortable and affordable access, short waiting time) and
socioeconomic status of the patient.”

2. Aim

The purpose of this research was to determine, whether selected
demographic and environmental features, regardless of clinical
staging, affected prognosis of women with vulvar cancer
admitted for surgical treatment.

3. Material and methods
3.1. Material

Study group consisted of 48 patients with squamous cell
carcinoma (SCC) of the vulva treated surgically in the Depart-
ment of Gynecologic Surgery in Olsztyn in 1995-2008. Data
were collected from hospital records, outpatient medical
records, from patients and their families. In the majority of
patients (n=38; 79.2%) radical excision of the vulva with
inguinal-femoral lymphadenectomy was performed. Accord-
ing to the 1995 FIGO classification 37.5% of patients were
diagnosed with stages III and IV disease. Information on the
number of patients with various staging, according to FIGO
and TNM, are presented in Table 1.

The observation time of all patients ranged between 12
and 158 months (average of 49.4 months), while observation
time of patients cured ranged between 25 and 158 months
(average of 86.3+38.5 months, median 80).

3.2. Statistical methods

Kaplan-Meier curves for overall survival were plotted. Differ-
ences between the two curves were compared with the use of
log-rank test. In order to determine the impact of the chosen
factors on survival, univariate Cox proportional hazards
analysis was performed. For qualitative variables, depending
on the number of subcategories, p value is the result of log-rank
test (number of categories=2), or ;? test (number of categories
>2). For quantitative variables hazard ratio (HR) was calculated.
Univariate analyses of the impact of variables on the incidence of
recurrence were performed. For qualitative variables p value was
calculated for Pearson's ;° test of independence. Odds ratio (OR)
was determined - standard deviation (SD), confidence interval
(CI) and p value were defined. For quantitative variables U Mann-
Whitney test was performed. P value less than .05 was consid-
ered statistically significant.

Analyses were conducted with the use of Statistica
SoftStat 9.1.

4. Results
4.1.  Environmental history

Average age of patients was 67.1+11.9 years (range 28-87
years; median 67.5). Increased incidence was noted in
patients over 60 years of age (81.3%). The most numerous
group constituted patients between 60 and 70 years of age —
(41.7%) and between 75 and 80 years of age — (18.8%). Data are
presented in Fig. 1.

The majority of patients were residents of the cities (n=37;
77.1%). Only one-third of them came from rural areas. Marital
status of the studied patients (n=48) was as follows: 27 were
married (56.3%), 16 were widows (33.3%) and 5 single (10.4%).
At the time of admission only 3 patients were professionally
active (6.3%). Among the remaining patients, 18 were pen-
sioners (37.5%), 24 retired on disability benefit (50.0%) and 3
respondents declared themselves unemployed (6.3%).

Table 1 - FIGO (1995) and TNM classification of SCC of
the vulva.

FIGO TNM No. Total number of patients n (%)
Stage I TINOMO 13 13 (27.08)
Stage II T2NOMO 17 17 (35.42)
Stage I TINIMO 1 10 (20.83)
T2N1MO 9
Stage IV T1N2MO 1 8 (16.67)
T2N2MO 7
Total 48 (100.00)
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4.2.  Gynecological history

Patients had menarche between 12 and 18 years of age
(average of 14 years). In the majority of women it occurred
up to 15 years of age (83.3% of respondents). Menopause, in
turn, occurred between 39 and 56 years of age (average
of 49.0+4.5 years). In most women the disease presented
after menopause (n=43; 89.6%). Almost one-third of them
(n=13; 27.1%) had menopause before 48 years of age (Fig. 2).
In the study group, 28 women (58.3%) had from two to four
deliveries, 11 women (22.9%) gave birth to five or more
children and 7 women (14.6%) did not give birth (Table 2).

Fig. 1 - Age of patients with vulvar SCC who underwent
surgical treatment.

4.3. Co-morbidities

Factors aggravating surgical and adjuvant treatment, in addi-
tion to advanced age, include coexistence of other diseases.
None of the patients suffered from any malignant disease,
whereas many of them (70.8%) had other coexisting medical
conditions: arterial hypertension — 27 patients (56.3%), coronary
heart disease — 16 (33.3%), including myocardial infarct - 3
(6.3%), diabetes — 11 (22.9%), diseases of the central nervous
system - 6 (12.5%), stroke — 1 (2.1), asthma - 3 (6.3%), sustained
atrial fibrillation - 2 (4.2%), and varicose veins of the lower limbs
- 19 (39.6%).

Body mass index (BMI) of patients was also calculated.
Patients with normal body weight accounted for 25.0% of
patients (n=12). The remaining 75.0% of patients (n=36) had
BMI above 25, while half of them (n=18; 37.5% of total) were
overweight and half (n=18; 37.5%) obese (including second
degree obesity - 10.4%). In the study group no underweight
women were identified. Mean BMI was 28. Cross-section of
the study group according to BMI is presented in Fig. 3.

4.4.  Healing of postoperative wounds

In 12 patients (25.0%) post-operative wounds were healing by
primary intention. None of these patients had recurrence.
In 28 patients (58.3%) healing of vulva and inguinal wounds
was complicated by suppurative process and they were
healing by granulation. Culture of the collected specimen most
frequently identified the following bacteria: Escherichia coli
(10 cases), Proteus mirabilis (6), Enterococcus fecalis (5),

Fig. 2 - Age at menopause of women with SCC.

Table 2 - Summary of the selected descriptive statistics of the study group.

Fig. 3 - BMI differences of SCC vulvar cancer patients.

Feature Average Median Min Max SD

Age, years 67.13 67.50 28 87 11.85
Menarche, years 14.25 14.00 12 18 1.62
Menopause, years 49.21 50.00 39 56 4.51
Number of deliveries, n 3.23 3.00 0 11 2.58
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Fig. 4 - OS Kaplan-Meier curve for SCC vulvar cancer
patients.

Fig. 5 - DSS Kaplan-Meier curve for SCC vulvar cancer
patients.

Streptococcus agalactiae (4), Klebsiella pneumoniae (3) and Staphy-
lococus aureus (3).

4.5.  Assessment of overall survival

Kaplan-Meyer curves for patients overall survival (OS) and
disease-specific survival (DSS) were plotted. DSS excludes
deaths unrelated to cancer. Obtained data are shown in
Figs. 4 and 5. OS after 12, 36 and 60 months was 68.8%,
51.7%, and 45.8%, and DSS 76.1%, 61.0% and 54.2%,
respectively.

4.6. Impact of the selected factors on overall survival

Univariate analyses of the impact of the selected factors on
overall survival were performed. Results are summarized in
Tables 3 and 4.

The impact of FIGO stage on overall survival is presented
in Fig. 6.

A relationship between TNM stage and wounds infection
was evaluated (;° test). It was concluded that infection

Table 3 - Impact of qualitative variables on patients 0S.*

Variable Number of P value
categories

Stage according to 5 .0027
FIGO 1995

Place of living 2 .2556
Marital status 3 .5890
Occupational status 4 7342
Co-morbidities 2 .0789
Menopause 2 4585
Wound infection 2 .0015
Lymphedema 2 .9903
Deliveries 5 .8728
Miscarriages 3 .8487

* Depending on the number of categories in p-value column there
is a log-rank test result (number of categories=2) or j? test result
(number of categories >2). Statistically significant parameters
have been highlighted (p<.05).

correlates (p=.02) with tumor size and does not correlate
with lymph node involvement (p=.11). Univariate analysis
has confirmed the effect of type of wound healing on
survival. Patients with prolonged healing of postoperative
wounds complicated by infection had a statistically signifi-
cant worse survival than patients with normal wound heal-
ing (Fig. 7).

Univariate analysis of the impact of individual qualitative
and quantitative factors on recurrence was performed.
Obtained data are summarized in Table 5.

Pearson's ;? test of independence (at the significance level
a=.05) indicated the relationship between recurrence and
healing of inguinal wounds complicated by infection. Uni-
variate analysis (U Mann-Whitney test) showed no statisti-
cally significant impact of age (.5839), body weight (.7556), age
at menarche and age at menopause (.9914 and .2416, respec-
tively) or number of deliveries on recurrence rate (.9743).

5. Discussion

Sample, on which analyses were performed, was quite small
but included the majority of patients operated on for carci-
noma of the vulva in Warmia-Masuria Province in 1995-2008.

Mean age of patients was 67.1 years (median 67.5 years)
and was higher than the mean age of patients treated in
Silesia (62 years).”” In Gdansk and Krakow similar median age
was demonstrated - 67 years.”'® According to the National
Cancer Registry in Poland the majority of cases of vulvar
cancer are found in women aged 70-79 years.*

In the study material, in nearly 90% of women the disease
occurred after menopause. Average time between the last
menstrual period and reporting for treatment was 22 years.
According to some sources, in patients with vulvar cancer
last menstrual period occurred 5-6 years earlier than in
general female population.” In the material of Clinic of
Gynecologic Oncology in Gdansk, 27% of patients were post-
menopausal.® Median age of menarche was 14 and did not
differ from the average in Poland. No clear association of
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Table 4 - Impact of quantitative variables on patients OS (univariate Cox proportional hazards models).

Variable HR Lower HR 95% CI Upper HR 95% CI P value
Age 1.04 1.00 1.08 .0685
BMI 1.04 0.95 1.13 4093
Menarche, years 1.16 0.94 1.44 .1619
Menopause, years 0.99 0.91 1.09 9051
Deliveries 0.98 0.84 1.15 .7988

Fig. 6 — OS Kaplan-Meier curves for SCC vulvar cancer
patients following surgery by FIGO 1995 staging system
(1 test - p=.0027).

these parameters and vulvar cancer, as well as survival
of patients in the study group, was demonstrated. In the
literature it is assumed that vulvar cancer has no significant
correlation with sex hormones.” A potential association
between carcinogenesis on the vulva and hormonal disorders
related to menopause and advanced age is demonstrated.””

Univariate analysis showed no statistically significant
impact of age on survival of women in the study group. It
should be noted, however, that the group was too small to
divide it into age subgroups. Impact of age on survival of
patients with vulvar cancer was analyzed in several studies
but the results are inconclusive. Authors have observed a
trend towards worse treatment results in patients at a more
advanced age.” Data show that survival of vulvar cancer
women younger than 40 years of age was significantly higher
(96%) than in patients above 65 years of age (72%).>'® High
survival rates for younger women might have been asso-
ciated with diagnosis made in the early stages of the
disease.”’ Women aged 80 years are more frequently diag-
nosed with cancer in advanced stages. Treatment plan is
then frequently individualized and modified due to general
condition, physical function and concomitant diseases,
which according to the authors resulted in the reduction of
0S.”?! However, in our material patients above 75 years of
age presented at early stages of the disease according to
FIGO (11 out of 14 patients). Analysis of patients treated in the
Centre of Oncology in Krakow showed a relationship between
OS and age. In case of patients below 70 years of age OS was
54.7% and in older patients it decreased to 30.5%.”

Fig. 7 - OS Kaplan-Meier curves for patients with normal
wound healing vs. inguinal wound infection (log-rank test -
p=.0015). N - cases with normal wound healing, T - cases
with infection of inguinal wound.

In our material, we did not demonstrate the impact of
place of living, marital status or occupational status of the
patient on survival or recurrence rate. Most of patients were
citizens, similarly as in Gdansk site.® The majority of women
participating in the study were out of work. They were
pensioners or retired on disability benefit due to incapacity
to work resulting from concomitant diseases. Approximately
56% of women were married. According to the data of Central
Statistical Office of Poland (GUS) 60% of population of
Warmia-Masuria Province lives in cities. At the end of 2012
in this province GUS reported the highest unemployment rate
in Poland - 21.2% compared to 13.4%. A delay of the region in
relation to road, rail and telecommunication infrastructure is
also observed. This is important to the fact that attempts of
different researchers to determine a relationship between
socioeconomic status and OS of patients with gynecologic
cancers did not bring any firm conclusions. Special Report of
the American Cancer Society evaluating such conditions
stated that patients with lower socioeconomic status have
worse survival rates and in at least half of cases such
differences result from late diagnosis of cancer. Delayed
diagnosis, on the other hand, resulted from imperfection of
educational programs, conviction on ineffectiveness of free
treatment and observed in this group general tendency to
pessimism and fatalism in the estimation of curability of
cancer, which discouraged them from treatment.**** Respon-
dents from the study group and their families claimed that
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Table 5 - Results of univariate analysis of the impact of qualitative variables on recurrence rate.

Variable Number of Relation OR ASE Lower 95% Upper 95% P value P value
categories OR OR OR Va

Tumor status 2 T2vs. T1 2.68 0.70 0.67 10.63 1621 1340
Nodal status 3 N1 vs. NO 5.30 0.81 1.08 26.00 .0400 .0002

N2 vs. NO 62.33 1.55 2.99 1298.83 .0076
Place of living 2 Cvs. V 0.31 0.69 0.08 1.18 .0863 .0731
Marital status 3 Widowed vs. married 2.76 0.64 0.79 9.68 1134 2631

Single vs. married 1.55 0.93 0.25 9.55 .6337
Occupational stats 4 Retired vs. pensioner 1.77 0.63 0.51 6.12 .3675 7954

Unemployed vs. 1.15 1.14 0.12 10.79 .9001

pensioner

Employed vs. 1.15 1.14 0.12 10.79 .9001

pensioner
Co-morbidities 2 Y vs. N 1.28 0.64 0.37 4.49 .6949 .6682
Menopause 2 Y vs. N 0.44 0.89 0.08 2.52 .3602 .3454
Wound infection 2 Y vs. N 7.17 0.70 1.82 28.31 .0049 .0022
Lymphedema 2 Y vs. N 2.08 0.64 0.59 7.30 .2546 .2463
Number of 5 1vs. 0 1.67 1.28 0.14 20.48 .6898 .5242
deliveries 2vs.0 0.60 0.96 0.09 3.96 .5957

3vs.0 0.29 1.04 0.04 2.27 .2409

4vs.0 0.89 0.89 0.16 5.13 .9007
Number of 3 1vs. 0 1.47 0.73 0.35 6.12 .5944 .2986
miscarriages 2vs. 0 4.20 1.04 0.55 32.10 .1667

the availability, distance and travel costs affected decisions
on continuation of treatment and postoperative care. Radio-
therapy has been available in Olsztyn since 2003. Previously,
patients that required adjuvant therapy were referred to the
sites located in adjacent provinces. Numerous patients aban-
doned treatment or decided on treatment only after recurrence
of cancer, when palliative treatment did not give the expected
results. Even after Gynecologic Oncology Group study #37 of
1986 better survival rates for patients with regional lymph
nodes metastases were observed when surgical treatment was
supplemented with radiation therapy on inguinal and pelvic
area.’

According to the literature, arterial hypertension and
diabetes often coexist (25%—40%) in patients with vulvar
cancer, but are not independent risk factors for the disease.
These conditions, together with obesity, are considered poor
prognostic factors that reduce survival.”® Some authors have
shown higher risk of vulvar cancer in overweight women,
others did not find such relationship.*'? In our material, no
correlation between body weight and survival or recurrence
rate was found.

Treatment of patients with vulvar cancer is associated with
high risk of complications. Long-lasting non-healing post-
operative wounds, lymphatic cysts formation, excessive lymph
flow, occurrence of infection and abscess formation lead to
immobilization of patients and cachexia. In the literature
infection of post-operative wounds is reported in 11%-58% of
patients.'™* The authors have emphasized significant prolon-
gation of treatment of infectious post-operative wounds after

inguinal lymphadenectomy in comparison to peri-operative
infections after other non-oncological surgeries in women.”
None of the patients in our group died due to post-operative
septic complications. In patients with infected wounds recur-
rence rates were more than seven times higher than in patients
with normal wound healing processes (p=.0022). None of the
patients, in whom the wound healed by first intention, had
recurrence.

6. Conclusions

In patients with infectious complications of post-operative
wound healing a statistically significant worse survival ratio
was observed than in patients with normal wound healing
processes. Analysis shows correlation between this factor
and recurrence risk. Wound healing complicated by infection
was more frequently observed in patients with T2 tumor than
in patients with T1 tumor and it did not correlate with lymph
node involvement.

In the study group no distinguishing features were
observed in comparison to other study groups of patients
with vulvar cancer. Diagnosis of vulvar cancer on average 22
years after menopause in its most advanced stages draws
attention.

No correlation between survival of patients with vulvar
cancer and demographic factors, environmental factors,
gynecologic and obstetric history and co-morbidities was
demonstrated. Difference between OS and DSS, that is after
exclusion of deaths unrelated to cancer, was 10%.
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Patients from Warmia-Masuria Province were admitted
for treatment in advanced stages, did not continue adjuvant
therapy and did not came back for recommended follow-ups.
Thus, it seems important to promote education of both
women and primary healthcare personnel.

Conflict of interest
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