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Abstract

Purpose The objective was to identify trends in surgery
and the outcomes of squamous cell vulvar cancer in a pop-
ulation-based setting.

Methods A total of 1113 patients with squamous cell
vulvar cancer diagnosed between 1998 and 2013 in the
catchment area of the Munich Cancer Registry (population
approximately 4.6 million) were analysed. Trends in prog-
nostic factors and treatment were examined by comparing
patients diagnosed between 1998 and 2008 with those diag-
nosed between 2009 and 2013. Cumulative incidence was
used to calculate time to local (LR) and lymph node recur-
rence (LNR). Survival was analysed by the Kaplan—Meier
method, calculation of relative survival (RS), and a Cox
model.
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Results The high median age at diagnosis of 75 years did
not change significantly over time. In addition, no changes
in the subsite of tumour or grading were noted. A decrease
in patients undergoing complete vulvectomy from 27.7 to
17.8 % (p < 0.001) as well as an increase in the use of sen-
tinel lymph node biopsy from 11.4 to 39.1 % (p < 0.001)
was observed. However, time to LR (from 19 to 19 %) and
time to LNR (from 9 to 9 %) as well as 5-year overall sur-
vival (from 55 to 55 %) and RS (from 66 to 63 %) were not
significantly altered. After adjustment for prognostic fac-
tors, less radical locoregional surgery had no influence on
survival.

Conclusion Less radical locoregional surgery in vulvar
cancer is increasingly implemented. Locoregional recur-
rence and survival have not been affected by these changes
and are likely accompanied by an improvement in quality
of life.

Keywords Vulvar cancer - Surgery - Survival - Cancer
registry - Cancer epidemiology

Introduction

Vulvar carcinoma is a rare gynaecological neoplasia with
an incidence rate of 4.6/100,000 (European standard) in
Germany (RKI 2014). Over the past 20 years, the inci-
dence rate has increased in parts of Europe and North
America (Akhtar-Danesh et al. 2014; Buttmann-Sch-
weiger et al. 2015; Lai et al. 2014; National Cancer Insti-
tute 2015). This increase could be attributed to changes
in documentation practices or an increase in the preva-
lence of risk factors [e.g. human papilloma virus (HPV)]
(Baandrup et al. 2011; Buttmann-Schweiger et al. 2015).
Mortality rates have been constant (National Cancer
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Institute 2015) or have slightly increased over time (RKI
2014). Despite the reported increase in younger age
groups (Baandrup et al. 2011), the median age at diag-
nosis has remained approximately constant at 72 years in
Germany (RKI 2014).

In terms of therapy, surgery is the treatment of choice.
Local wide excision and sentinel lymph node biopsy
offer benefits in morbidity compared with total radical
vulvectomy and bilateral inguinal lymph node dissec-
tion (Wills and Obermair 2013). Furthermore, in small
tumours without suspicion of lymph node involve-
ment, evidence suggests that sentinel lymph node
biopsy instead of inguinal lymph node dissection is less
costly (McCann et al. 2015; Robison et al. 2014) and
does not affect survival or recurrence rates (Slomovitz
et al. 2015), but the technique improves quality of life
(Gunther et al. 2014) by reducing morbidity, e.g. long-
term lymphedema (Covens et al. 2015; van der Zee et al.
2008). In cases of positive sentinel lymph nodes, Oonk
et al. (2010) suggested inguinofemoral lymphadenec-
tomy regardless of the size of the sentinel lymph node.
Mabhner et al. (2015) demonstrated that patients with two
or more positive lymph nodes benefited from adjuvant
radiotherapy. In addition, Ignatov et al. (2015) reported
on the benefits of adjuvant radiotherapy in patients with
close or positive surgical margins. The evidence avail-
able has been summarised in guidelines (Alberta Health
Services 2013; British Gynaecological Cancer Society
2014; DKG and DGGG 2008) that involve recommenda-
tions for the field of surgical management and adjuvant
treatment to determine standard procedures that would
allow for a high standard of care. Studies of guideline
implementation and the subsequent effects on outcome
parameters are rare. Therefore, the objective of this
study was to identify population-based, long-term trends
in the treatment and outcomes of patients with squamous
cell carcinoma of the vulva over a 16-year period from
1998 to 2013.

Material and methods
Data collection

The Munich Cancer Registry (MCR) is the population-
based clinical cancer registry of Upper Bavaria and part
of Lower Bavaria (in southern Germany). The registry’s
catchment area has increased from 2.3 million inhab-
itants to 3.8 million in 2002 and to 4.6 million in 2007
(Munich Cancer Registry 2015). Pathologic reports of
solid tumours from all pathology laboratories in this
catchment area are available. From these reports, the
total number of vulvar cancer patients in the region is
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systematically recorded, and the main prognostic factors
are ascertained. Clinicians complete standardised forms
concerning patients’ ages; primary disease characteris-
tics, such as stage, histology, and grade; and therapies.
Additionally, the life status of patients with cancer diag-
noses is maintained systematically through death certifi-
cates. All data and outcome measurements (e.g. death,
local recurrence, and lymph node recurrence) are docu-
mented according to the rules of the International Agency
for Research in Cancer (IARC).

Depending on the year of diagnosis, tumours are clas-
sified according to the staging criteria of the Féderation
Internationale de Gynécologie et d’Obstétrique (FIGO)
of the 6th (1998-2008) or 7th (2009-2013) edition of the
TNM Classification of Malignant Tumours (Sobin and Wit-
tekind 2002; Sobin et al. 2009). The three main changes in
2009 included the following (British Gynaecological Can-
cer Society 2014):

e Combination of FIGO stages II and IB.

¢ Involvement of the vagina and/or urethra changed from
FIGO stage III to FIGO stage 1I.

e Number and morphology of positive nodes considered
for FIGO stage III.

To have the possibility to compare cohorts based on
FIGO stage, we additionally classified all patients accord-
ing to the new classification criteria as of 2009.

Patients

A total of 1753 patients residing in the catchment area were
diagnosed with malignant vulvar tumours over the study
period from 1998 to 2013 (Fig. 1).

Patients with non-invasive carcinoma, sarcoma or lym-
phoma, malignant melanoma or basal cell carcinoma as
well as cases of non-squamous cell cancer and cases reg-
istered by death certificates only (DCO, 3.9 %) were
excluded. Thus, the analyses of the epidemiological cohort
of 1113 patients provided a population-based survey of
invasive vulvar squamous cell carcinomas. Patients with
evidence of other previous or synchronous malignant
tumours were excluded from the survival analyses to elimi-
nate overlapping tumour effects. Thus, the cohort for the
survival analyses consisted of 923 patients.

Statistical analysis

The MCR organises data in an Oracle database (Oracle,
Belmont, CA). All analyses were conducted using SAS
software, version 9.2 (SAS Institute, Cary, NC). To assess
medical progress, the cohort was divided into two periods
of time (1998-2008 and 2009-2013). The cut-off point was



J Cancer Res Clin Oncol (2016) 142:1331-1341

1333

Munich Cancer Registry 1998-2013
n=1753

4’| Excluded (non invasive)

n=430 |

| Excluded (melanoma)

n=52 |

4’| Excluded (sarcoma, lymphoma)

n=8 |

4’| Excluded (basal cell carcinoma)

n=28 |

4’| Excluded (non squamous cell carcinoma)

n=53 |

,,4>| Excluded (DCO, death certificate only)

n=69 |

Invasive squamous cell carcinoma
n=1113

Descriptive analyses of

prognostic factors

4>| Excluded (not first malignant tumour)

n=190 |

v

Invasive squamous cell carcinoma

(first malignant tumour)
n=923

>
>

Survival analyses

4>| Excluded (no surgery)

n=88 |

v

Invasive squamous cell carcinoma
(first single malignant tumour) of

patients who underwent surgery
n=835

>

Cox regression model

Fig. 1 Study flow chart of vulvar cancer cases diagnosed from 1998 to 2013 in the catchment area of the Munich Cancer Registry (MCR)

chosen a priori and based on the changes in tumour stag-
ing classification. Student’s ¢ test and the Chi-square test
(two-sided p values) were used to examine continuous vari-
ables and frequency data, respectively. Missing values were
not considered in the percentage calculations of frequency
distributions.

Overall survival (OS) was estimated by the Kaplan—
Meier method and was tested with the log-rank test. Rela-
tive survival (RS) was computed by the ratio of the observed
survival rate to the expected survival rate. The expected
survival time of age-matched individuals was calculated
using life tables for the general German population using
the Ederer II method (Ederer and Heise 1959). RS can be
interpreted as survival from cancer after correction for other
causes of death; therefore, RS was used to estimate can-
cer-specific survival. The 95 % confidence intervals (95 %
CIs) were used to assess significance. To account for com-
peting risks (Kalbfleisch and Prentice 1980), cumulative
incidence (CI) analysis was used to calculate time to local
recurrence (LR) and time to lymph node recurrence (LNR).

Differences among subgroups were assessed by Gray’s Test
for Equality of Cumulative Incidence Functions. To deter-
mine the influence on overall survival, the independent fac-
tors of age, FIGO stage (FIGO stage 1A vs. IB, II, 111, IV),
grading (grade 1 vs. grade 2, 3/4), subsite (labia vs. clitoris,
overlapping lesion), type of surgery (local wide excision
vs. partial vulvectomy, complete vulvectomy), and lymph
node surgery [sentinel lymph node biopsy (SLNB) only
vs. lymph node dissection (LND), no LND] were analysed
using a Cox proportional hazards model. The significance
level in all analyses was set at 5 %.

Results

The crude incidence rate of invasive vulvar cancer in the
area of Munich Cancer Registry has slightly increased
since 1998 and was 4.3 per 100,000 on average for 1998—
2013 (European age-standardised incidence rate, ASR [E]
2.6; World age-standardised incidence rate, ASR [W] 1.7).
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Table 1 Patient and tumour characteristics based on the time of diagnosis

1998-2008 2009-2013 Total p
n =629 n =484 n=1113 value
n Percentage n Percentage n Percentage
Age
Mean/ 72.3/75.4 71.5/74.1 72.0/75.0 0.306
median
<50 59 9.4 54 11.2 113 10.2 0.804
50-59 63 10.0 47 9.7 110 9.9
60-69 111 17.7 80 16.5 191 17.2
70-79 181 28.8 147 30.4 328 29.5
>80 215 342 156 322 371 333
Subsite 0.510
Labia 126 69.6 204 69.9 330 69.8
Clitoris 36 19.9 49 16.8 85 18.0
Overlapping 19 10.5 39 13.4 58 12.3
lesion
Missing 448 71.2 192 39.7 640 57.5
Grading 0.243
Gl 107 18.6 78 16.4 185 17.6
G2 316 55.1 286 60.2 602 57.4
G3/4 151 26.3 111 234 262 25.0
Missing/GX 55 87 9 1.9 64 5.8
n Percentage n* Percentage® n Percentage n* Percentage®
FIGO 0.012°
1A 65 11.6 65 11.6 62 13.7 127 12.5
1B 132 23.5 327 58.1 227 50.0 554 54.5
I 195 34.6 22 39 37 8.2 59 5.8
I 115 20.4 93 16.5 87 19.2 180 17.7
v 56 10.0 56 10.0 41 9.0 97 9.5
Missing 66 10.5 66 10.5 30 6.2 96 8.6

Missing values were excluded from the calculation of frequency distributions
# FIGO stage of the 1998-2008 cohort classified according to the actual 7th TNM classification (2009)
® The Chi-square test compares the FIGO distribution of the cohort of 1998-2008 (classified according to the actual 7th TNM classification) and

the cohort of 2009-2013

Prognostic factors

Table 1 presents the patients and tumour characteristics for
the two time periods and the total cohort. Only 20.1 % of the
patients were younger than 60 years old. The high median
age of 75.0 years did not change significantly. No important
changes were noted in subsites of tumours or grading for
patients diagnosed from 1998 to 2008 compared with patients
diagnosed in 2009-2013. To have the possibility to compare
cohorts based on FIGO stage, we classified all patients accord-
ing to the new classification criteria as of 2009. The significant
changes in FIGO stage (p = 0.012) result from an increase in
FIGO 1, as well as in FIGO III. Thus, overall a worse or better
stage distribution cannot be stated. In the 2009-2013 cohort,
63.7 % of the patients were diagnosed with FIGO stage IA or
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IB with a tumour confined to the vulva without lymph node
involvement.

Treatment

Table 2 presents the changes in vulvar cancer treatment.
Of the patients, 94.8 % underwent surgery. The percentage
of patients with adjuvant radio(chemo)therapy or primary
radio(chemo)therapy did not change significantly over time
(p =0.164).

In surgery, a trend towards less radical locoregional
procedures was noted. First, compared with patients
diagnosed from 1998 to 2008 who underwent surgery,
the use of local wide excision increased from 30.6 to
42.2 % in patients diagnosed from 2009 to 2013. At the
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Table 2 Treatment options 1998-2008 2009-2013 Total p value
based on the time of diagnosis =629 n— 484 n=1113
n Percentage n Percentage n Percentage
Therapy
Surgery 464  78.1 365 785 829 783 0.164
Surgery + radiotherapy 105 17.7 70 15.1 175 16.5
Radiotherapy 25 4.2 30 6.5 55 52
Missing 35 5.6 19 3.9 54 4.9
Surgery n=>569 n =435 n = 1004
Surgical procedure
Wide excision 160  30.6 168 422 328  35.6 <0.001
Partial vulvectomy 208 39.8 154 387 362 393
Complete vulvectomy 145 277 71 17.8 216 235
Other 10 1.9 5 1.3 15 1.6
Missing 46 8.1 37 8.5 83 8.3
Residual tumour
RO 390 832 349  88.8 739 857 0.018
R1 79 16.8 44 11.2 123 14.3
Missing 100  17.6 42 9.7 142 14.1
Sentinel surgery (SLNB)
Yes 65 114 170 39.1 235 234 <0.001
Thereof positive 7 10.8 24 14.1 31 13.2 0.497
LN surgery (incl. SLNB)
Yes 329 57.8 283  65.1 612  61.0 0.020
No 240 422 152 349 392 39.0
Type of LN surgery (incl. SLNB)
Sentinel alone 33 5.8 109  25.1 142 14.1 <0.001
Unilateral inguinal 78 13.7 43 9.9 121 12.1
Bilateral inguinal 177 31.1 93 214 270 269
Inguinal NOS 12 2.1 16 3.7 28 2.8
Pelvic 13 23 14 32 27 2.7
LND NOS 16 2.8 8 1.8 24 24
No LN surgery 240 422 152 349 392 39.0
Dissected LNs
LND (without SLNB) n =296 n=174 n =470
Mean/median 15.1/14.5 14.6/13.0 15.1/14.0 0.295
1-5 29 11.4 22 12.9 51 12.0 0.480
6-11 58 22.8 46 27.1 104 245
>11 167  65.8 102 60.0 269 634
Missing 42 14.2 4 2.3 46 9.8
Sentinel alone n =233 n =109 n=142
Mean/median 3.9/4.0 3.6/3.0 3.7/3.0 0.535
1-4 20 69.0 74 71.8 94 71.2 0.715
>4 9 31.0 29 28.2 38 28.8
Missing 4 2.8 6 4.2 10 7.0

Missing values were excluded from the calculation of frequency distributions

LN lymph node, LND lymph node dissection, SLNB sentinel lymph node biopsy, NOS not otherwise speci-

fied
same time, the percentage of patients who underwent  the proportion of patients with complete removal
complete vulvectomy decreased significantly from 27.7  of the tumour (RO) increased from 83.2 to 88.8 %
to 17.8 % (p < 0.001). Despite less radical surgery, (p = 0.018).
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Table 3 Therapy, type of surgery, and lymph node dissection based on FIGO stage (2009-2013)

FIGO IA FIGO IB FIGO I FIGO 111 FIGO IV Missing Total
n  Percentage n Percentage n  Percentage n  Percentage n  Percentage n n Percentage
Therapy
Surgery 61 984 211 934 29 784 39 46.4 9 243 16 365 78.5
Surgery + radiotherapy 1 1.6 14 6.2 7 189 41 488 6 16.2 1 70 15.1
Radiotherapy 0 0.0 1 04 127 4 438 22 595 2 30 6.5
Missing 0 00 1 04 0 0.0 3 35 4 98 11 19 39
Total 62 100 227 100 37 100 87 100 41 100 30 484 100
Surgical procedure®
Wide excision 31 64.6 92 43.6 12 375 20 25.6 3 20 10 168 422
Partial vulvectomy 15 313 87 41.2 13 40.6 29 372 8 533 2 154 38.7
Complete vulvectomy 2 4.2 29 137 7 219 29 372 3 20.0 1 71 17.8
Others 0 0.0 3 14 0 0.0 0 0.0 1 6.7 1 5 13
Missing 14 22.6 14 6.2 4 11.1 2 25 0 0.0 3 37 85
Total 62 100 225 100 36 100 80 100 15 100 17 435 100
LND/SLNB*
SLNB alone 15.5 90 40.0 2 56 5 63 0 0.0 3 109 25.1
Inguinal 3 48 64 284 19 52.8 65 81.3 8 533 1 160 36.8
Pelvic 0.0 0 00 1 28 8 10.0 5 333 0 14 32
No SLNB/LND 50 80.7 71 31.6 14 389 2 25 2 133 13 152 349
Total 62 100 225 100 36 100 80 100 15 100 17 435 100

Missing values were excluded from the calculation of frequency distributions

LND lymph node dissection, SLNB sentinel lymph node biopsy

 Patients who underwent surgery

Second, an increase in the use of sentinel lymph node
biopsy from 11.4 to 39.1 % (p < 0.001) could be observed
in the patients who underwent surgery. The increase in
lymph node surgery in total was mostly attributable to the
notable increase in sentinel lymph node biopsy alone (from
5.8 to 25.1 %). With the simultaneous increase in sentinel
lymph node biopsy, the percentage of inguinal lymph node
dissections decreased. However, in cases of lymph node
dissection, the mean and categorised number of dissected
lymph nodes as well as the mean and categorised number
of sentinel lymph nodes did not change over time.

Table 3 presents the associations of FIGO stage and
therapy with type of surgery and lymph node dissection or
rather sentinel lymph node biopsy for patients diagnosed
from 2009 to 2013. Approximately all patients in FIGO
stages IA and IB underwent surgery alone, whereas the
percentage of patients in FIGO stage III receiving adju-
vant radio(chemo)therapy was 48.8 %. The percentage of
patients undergoing complete vulvectomy increased from
4.2 % in FIGO stage IA to 37.2 % in FIGO stage III. In
addition, 96.2 % of the FIGO stage IA patients diagnosed
from 2009 to 2013 did not undergo lymph node dissection
or had only the sentinel lymph node biopsied. Regarding
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FIGO stage 1B, the percentage of patients who underwent
neither lymph node dissection nor sentinel lymph node
biopsy was considerably reduced (31.6 %), and 40.0 % of
the patients exclusively underwent sentinel lymph node
biopsy. In FIGO stage III, for which lymph node therapy is
mandatory, 91.3 % underwent lymph node surgery. Of the
remaining patients not undergoing lymph node surgery or
undergoing sentinel lymph node biopsy only, five of seven
received adjuvant radio(chemo)therapy.

Time to local recurrence and lymph node recurrence

The five-year cumulative incidence (Fig. 2a) of local recur-
rence was 19 % (95 % CI 16; 22). No significant difference
(p = 0.833) was noted between patients diagnosed from
1998 to 2008 [19 % (95 % CI 15; 22)] and patients diag-
nosed from 2009 to 2013 [19 % (95 % CI 14; 23)]. The
total five-year cumulative incidence of lymph node recur-
rence (Fig. 2b) was 9 % (95 % CI 8; 12). Similar to the
time to local recurrence, no difference (p = 0.850) was
noted between patients diagnosed from 1998 to 2008 [9 %
(95 % CI 7; 12)] and patients diagnosed from 2009 to 2013
[9 % (95 % CI 6; 13)].
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Fig. 2 a Time to local recurrence (cumulative incidence) based on
the time of diagnosis. b Time to lymph node recurrence (cumulative
incidence) based on the time of diagnosis

Survival

The five-year overall survival (Fig. 3a) was 55 % (95 % CI
52; 59) for the entire cohort. No significant difference was
noted between the cohorts (p = 0.662) with an overall sur-
vival of 55 % (95 % CI 50; 60) for patients diagnosed from
1998 to 2008 and an overall survival of 55 % (95 % CI 48;
61) for patients diagnosed from 2009 to 2013.

The five-year relative survival (Fig. 3b) was 66 % (95 %
CI 61; 70) for the entire cohort and 66 % (95 % CI 60; 71)
and 63 % (95 % CI 54; 71), respectively, for the two time
periods. Regarding RS, no significant difference was noted
between the two cohorts.

In the Cox regression model (Table 4), age (p < 0.001),
and FIGO stage (p < 0.001) exhibited significant effects on
overall survival. Subsite (p = 0.663), grading (p = 0.588),
and type of surgery (p = 0.391) did not significantly
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Fig. 3 a Overall survival (Kaplan—-Meier) based on the time of diag-
nosis. b Relative survival based on the time of diagnosis

influence overall survival. The analysis of type of lymph
node dissection showed similar hazard ratios of senti-
nel lymph node biopsy (reference category) and complete
lymph node dissection (1.365 [0.822; 2.269]).

Discussion

From 1998 to 2013, the incidence of vulvar cancer slightly
increased in the area of the Munich Cancer Registry, con-
sistent with the trend that was observed in Germany (RKI
2014) and other countries (Akhtar-Danesh et al. 2014,
Baandrup et al. 2011; Lai et al. 2014). However, Schuur-
man et al. (2013) and Hampl et al. (2008) reported an
increase in the proportion of younger patients, which could
not be confirmed in this study.

Although the patient characteristics and prognostic factors
did not change over time, a change in the extent of surgery
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Table 4 Cox regression model (overall survival) for patients who
underwent surgery diagnosed from 1998 to 2013

1998-2013 p value
HR 95 % CI
Age
50-69 1.000 <0.001
70-79 2.875 2.049-4.035
>80 5.673 4.053-7.940
Subsite
Labia 1.000 0.437
Clitoris 1.370 0.901-2.082
Overlapping lesion 1.283 0.757-2.173
Missing 1.146 0.880-1.493
FIGO*
1A 1.000 <0.001
1B 1.499 0.912-2.465
I 1.984 0.959-4.105
11 4.963 2.833-8.694
v 8.479 4.465-16.101
Missing 1.940 0.956-3.936
Grading
Gl 1.000 0.039
G2 1.141 0.814-1.600
G3/4 1.523 1.037-2.239
Missing/GX 0.615 0.286-1.324
Surgical procedure
Wide excision 1.000 0.868
Partial vulvectomy 1.128 0.842-1.510
Complete vulvectomy 1.125 0.801-1.580
Missing 1.063 0.316-1.843
Lymph node surgery
Sentinel alone 1.000 <0.001
Lymph node dissection 1.365 0.822-2.269
No lymph node dissection 2.684 1.636-4.403

Missing values were excluded from the calculation of frequency dis-
tributions

* FIGO stage of the entire cohort (1998-2013) classified according to
the actual 7th TNM classification (2009)

towards less radical procedures was noted with a decrease
in the percentage of patients who underwent radical vulvec-
tomy. Similar results were observed in lymph node surgery:
the proportion of patients undergoing sentinel lymph node
biopsy increased, and at the same time, inguinal and pelvic
lymph node dissection decreased. In total, the proportion of
patients with clarification of lymph node status increased.
In the cohort from 2009 to 2013, 40.0 % of the patients in
FIGO stage IB underwent sentinel lymph node biopsy only
with no further lymph node dissection. However, among
patients with FIGO stage IA, in which lymph node dissection
or sentinel lymph node biopsy only lead to more morbidity
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and therefore should be omitted according to the guidelines,
4.8 % received lymph node dissection.

Despite these irregularities, therapy for vulvar cancer
in the area of the Munich Cancer Registry is less radical
compared to the older cohort and seems to increasingly
meet latest guideline recommendations. Individual vari-
ations were mostly attributed to the high median age at
diagnosis and were likely associated with comorbidities.
The number of patients in FIGO IB with neither senti-
nel lymph node biopsy nor lymph node dissection can
probably be explained by the poor health status of these
patients. Regarding FIGO stage III, in which 8.8 % of the
patients were not treated regularly with lymph node dissec-
tion, 65 % were 70 years old or older.

Despite the trend towards less radical procedures in
locoregional surgery, time to locoregional recurrence and
survival did not change significantly, indicating that these
changes did not affect prognosis. These results were con-
firmed by the Cox regression analysis, which showed no
significant effect on the type of surgery. Nevertheless, type
of lymph node dissection reached statistical significance
(p < 0.001) probably due to a worse health status in the
group of patients without lymph node dissection. This trend
towards more limited surgery likely led to an improvement
in quality of life for a large proportion of patients (Gunther
et al. 2014). The results supported the findings from the
Netherlands, where no changes in survival rates were
reported despite the introduction of less radical surgery, i.e.
local excision and sentinel lymph node dissection, in the
treatment for vulvar cancer (Schuurman et al. 2013).

Nevertheless, prognosis has remained moderate, with rel-
ative five-year survival rates of 66 %, which could be attrib-
uted to the high percentage (28.3 % in the cohort from 2009
to 2013) of patients diagnosed with lymph node recurrence
or distant metastases in stage III or IV. Because positive
lymph nodes or distant metastases are the most important
prognostic factors (Mahner et al. 2015), efforts are neces-
sary to diagnose vulvar cancer in earlier stages, which is a
problem that likely originates in the high median age of the
patients who do not believe that they need to see a gynaecol-
ogist. In a systematic review, Reade et al. (2014) concluded
that the use of radiotherapy simultaneously combined with
chemotherapy, i.e. radiochemotherapy, appeared to improve
response compared with radiotherapy alone. In the pre-
sented cohort diagnosed between 2009 and 2013, approxi-
mately 20 % of FIGO III patients who received primary or
adjuvant radiotherapy were treated with radiochemotherapy.

Notably, with a five-year relative survival rate of
66 % (1998-2013), the survival rate in the Munich
area was reduced compared with the reported survival
rates of 71.0 % in Germany (RKI 2014), 70.0 % in the
USA (2005-2011) (National Cancer Institute 2015),
and 69.9 % in England (2003-2005) (Lai et al. 2014)
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because malignant melanoma and basal cell carcinoma
were excluded from the analysis to compare guideline-
driven changes. Furthermore, there has been underre-
porting of basal cell carcinoma cases in the area of the
Munich Cancer Registry. The Belgian Cancer Registry
(Belgian Cancer Registry 2015) analysed squamous
cell carcinoma cases in the Flemish region (2004-
2007) and reported a five-year relative survival rate of
66.3 %, which was comparable to our results.

Although the arguments were coherent and the study
cohort appeared to be representative, some limitations of
this study should be noted. One limitation of cohort studies
such as this study is the absence of randomisation, especially
with regard to unknown confounders, such as comorbidity
or health status. To adjust for patients with comorbidities
often undergoing therapeutic approaches that differ from
the standard (Rauh-Hain et al. 2014), it is desirable that this
prognostic factor be included in further studies. In addition,
missing data were a problem, especially in the older cohort.
Fortunately, missing data appeared to occur randomly and
therefore should not have affected the results. Nevertheless,
in some cases, it is not possible to know the exact number
of missing values. The high number of patients without any
treatment for the lymph nodes in stage IB could for exam-
ple be attributable to missing data, caused by the fact that
some of the patients had a lymph node dissection but were
reported without any information about it.

Furthermore, the surgical procedures were divided into
local wide excision, partial vulvectomy, and total vulvec-
tomy. Given the lack of definitions for these procedures, it
was difficult to differentiate between local wide excision
and partial vulvectomy in some cases, even using the infor-
mation in the medical or surgery report. However, even if
local wide excision and partial vulvectomy were combined
into one category, there was no change in the stated decrease
in the proportion of complete vulvectomy.

Conclusion

Less radical locoregional surgery in squamous cell vul-
var cancer seems to have increasingly been implemented
in the area of the Munich Cancer Registry. Variations are
likely due to the advanced age of the patients. Survival out-
come measurements were not affected by these changes;
thus, prognosis remained the same, likely accompanied by
improved quality of life. Further efforts should focus on the
improvement of moderate prognosis.
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Appendix

See Figs. 4, 5 and Table 5.
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Table 5 Cox regression model (time to local/lymph node recurrence)

1998-2013
HR 95 % CI p value
Time to local recurrence
Model 1
FIGO <0.001
1A 1.000
1B 1.019 0.629-1.652
I 1.091 0.410-2.904
1 2.015 1.167-3.478
v 4.086 2.036-8.201
Missing 0.763 0.349-1.669
Model 2 (patients with LND)
FIGO <0.001
1A 1.000
1B 0.600 0.081-4.438
1I 0.997 0.111-8.941
1 1.855 0.252-13.660
v 3.779 0.478-29.348
Missing 1.316 0.990-1.035
LNs (number of) 1.012 0.990-1.035 0.289
Time to lymph node recurrence
Model 1
FIGO 0.044
1A 1.000
1B 4.234 1.320-13.586
I 2.183 0.364-13.076
11 6.219 1.838-21.045
v 7.557 1.802-31.689
Missing 3.974 0.991-15.895
Model 2 (patients with LND)
FIGO 0.138
1A 1.000
1B 0.440 0.058-3.354
I 0.255 0.016-4.075
11 1.085 0.144-8.166
v 1.139 0.125-10.390
Missing 1.076 0.097-11.927
LNs (number of) 0.997 0.962-1.033 0.859

Missing values were excluded from the calculation of frequency dis-
tributions

LND lymph node dissection, LN lymph node
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