
Abstract. Aim: To assess the outcome of 35 patients with
vaginal carcinoma treated with different radiotherapy
modalities. Materials and Methods: Thirty-one patients
received external-beam irradiation (EBRT) to the entire
vagina, para-vaginal area and pelvic nodes (total dose=45-
50.4 Gy). Concomitant chemotherapy was used in 22 patients.
Nineteen patients received additional 15-25 Gy high-dose-rate
brachytherapy (BT) boost and eight received additional EBRT
boost to the primary tumor site. Four women received
exclusive 30-40 Gy high-dose-rate BT. Results: Median
progression-free survival and median overall survival were 22
months and 89 months, respectively. Age <70 years, use of
EBRT plus BT, and concomitant chemotherapy were
associated with better progression-free (p=0.002, p=0.007,
and p=0.02) and overall (p=0.01, p=0.009, p=0.009) survival.
Conclusion: Concomitant EBRT and chemotherapy followed
by BT is the best treatment for vaginal carcinoma.

Primary carcinoma of the vagina accounts for fewer than 2% of
all gynecological malignancies, and squamous cell carcinoma
is the most common histological type (1, 2). The data from 39
US population-based cancer registries showed that the
incidence of all vaginal cancer was 0.18 per 100, 000 females
for in situ cases and 0.69 per 100,000 females for invasive
cases (3). The corresponding median age were 58 and 68 years,
respectively. Up to 50% of cases of vaginal carcinoma arose in

women who had a prior hysterectomy (4). This malignancy
spreads by continuity to para-cervical tissues and to the vulva,
by contiguity to bladder and rectum, and by lymphatics to
locoregional lymph nodes. The upper two-thirds of the vagina
drain to obturator, hypogastric and external iliac lymph nodes
like the uterine cervix, whereas the distal third drains to the
groin lymph nodes like the vulva (1, 2). The posterior vaginal
wall can also drain to pre-sacral lymph nodes via para-rectal
lymphatics. Distant metastases are uncommon, and, when
present, mainly involve the lungs, liver and bones. Due to the
anatomy of the region and the close proximity of the vagina to
critical pelvic structures, such as the bladder, urethra and
rectum, surgery has a limited role in the management of
vaginal carcinoma (1, 2, 5-7). The standard treatment is
radiotherapy, which utilizes external-beam radiation (EBRT)
with/without brachytherapy (BT) techniques (2, 4, 8-15). The
total tumor dose with the combination of EBRT plus BT should
range between 70 and 85 Gy, depending on tumor location and
extent of disease. Concurrent cisplatin-based chemotherapy has
been recently incorporated into the treatment of this
malignancy (15-19). 

The aim of this retrospective study was to assess the clinical
outcome of patients with squamous cell carcinoma of the
vagina treated with different radiotherapy modalities.

Materials and Methods 

We reviewed the hospital records, including pathological reports,
radiotherapy treatment modalities and follow-up data, of 35 women
with primary squamous cell carcinoma of the vagina who underwent
definitive radiotherapy at the Division of Radiotherapy, Department
of Oncology, of the University of Pisa between 1993 and 2014. 

The tumor was classified as carcinoma of the vagina when the
primary site of the growth was the vagina, and its origin from the
uterine cervix or uterine body was excluded with colposcopy and
hysteroscopy or dilatation and curettage (20). Patients with a tumor
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involving both the vagina and the cervix were considered to have a
cervical carcinoma, and those with tumor involving both the vagina
and the vulva were considered to have a vulvar carcinoma. These
patients as wells as those with prior hysterectomy for cervical
carcinoma were excluded from the present analysis.

The patients were restaged retrospectively according to the
International Federation of Gynecology and Obstetrics (FIGO)
classification (2). Treatment planning was established for each patient
after exhaustive discussion between Gynecological Oncologists and
Radiotherapists within a multidisciplinary team.

EBRT was delivered with 6-15 MeV photons, whereas
intracavitary BT was administered with high dose-rate (HDR). 

Thirty-one patients received EBRT to the entire vagina, the para-
vaginal area up to the pelvic sidewalls and pelvic lymph nodes
(obturator, external and internal iliac nodes) up to a total dose of 45-
50.4 Gy in 5-6 weeks (daily fractions of 1.8-2 Gy). Bilateral groin
nodes were included in the radiation field in the 14 patients with tumor
located in the lower vagina. EBRT was delivered with volumetric-
modulated arc therapy (VMAT) in 12 patients and with 3-dimensional
conformal radiotherapy in 19. Concomitant chemotherapy was used in
22 (70.1%) patients (cisplatin at 40 mg/m2 weekly in 18; cisplatin at
40 mg/m2 weekly plus paclitaxel of 30 mg/m2 weekly in two;
carboplatin at an area under the curve of 2 weekly in one; and 5-
fluorouracil at 2,225 mg/m2 continuous infusion in one). Of the 31
patients, 19 (61.3%) received 15-25 Gy HDR BT boost (daily fractions
of 500 cGy) and eight (25.8%) received EBRT boost to the primary
tumor site. As far as these latter cases are concerned, EBRT was
delivered with VMAT (total dose of 15-20 Gy) in six cases and with 
3-dimensional conformal radiotherapy (total dose of 9-15 Gy) in two. 

Four women received exclusive HDR BT up to a total dose of 30-
40 Gy (daily fractions of 5 Gy) due to very advanced age (in two
cases) or concomitant severe neurological disease (two cases).

All the patients were followed-up until they died or until May
2015. The median follow-up of survivors was 89 months (range=6-
244 months). 

Acute toxicity was evaluated according to the Radiation Therapy
Oncology Group and the European Organization for Research and
Treatment of Cancer criteria (21). 

The endpoints of the study were the response rate, patterns of
recurrence, progression-free survival (PFS) and overall survival (OS)

Statistical analysis. Nine variables (patients age, FIGO stage, tumor
size, tumor site, histological grade, hemoglobin level, prior
hysterectomy, radiotherapy modality, and concomitant chemotherapy)
were correlated with PFS and OS. 

Survival curves were calculated using the Kaplan–Meier method and
the log-rank test was used to evaluate the differences between curves.
Univariate survival analysis was performed including each variable in a
Cox regression model and calculating the related p-value by Wald test.
The results of the Cox regression were expressed using the hazard ratio
(HR) with 95% confidence interval (95% CI) and related p-value.
Differences were considered significant at p<0.05. Analyses were
performed using SPSS v.22 technology (IBM, Armonk, NY, USA).

Results 

The median age of patients was 69 years (range=41-87 years).
Basic patient data are given in Table I.
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Table I. Univariate analysis of progression-free (PFS) and overall (OS) survival. 

PFS OS

Factors N HR 95% CI p-Value HR 95% CI p-Value

Age <70 Years 18 1
≥70 Years 17 4.791 1.770-12.97 0.002 3.896 1.350-11.24 0.012

FIGO stage I+II 29 1
III+IV 6 1.736 0.635-4.750 0.282 1.339 0.425-4.218 0.619

Tumor size <4 cm 20 1
≥4 cm 15 1.238 0.518-2.955 0.631 0.854 0.301-2.419 0.767

Tumor site Upper vagina 21 1

Lower vagina 14 1.352 0.574-3.183 0.490 1.368 0.488-3.834 0.551
Histological grade G1+G2 9 1

G3 26 1.921 0.640-5.766 0.244 1.895 0.538-6.680 0.320
Hemoglobin level ≥12 g/dl 19 1

<12 g/dl 16 2.224 0.940-5.228 0.067 1.758 0.650-4.752 0.266
Prior hysterectomy No 21 1

Yes 14 1.966 0.818-4.729 0.131 1.501 0.575-3.922 0.407
RT modality EBRT+ BT boost 19 1

Other 16 4.024 1.468-11.03 0.007 4.696 1.376-16.03 0.009
Concomitant CT Yes 22 1

No 13 2.705 1.156-6.330 0.022 4.054 1.418-11.58 0.009

N, Number of patients; HR, hazard ratio; CI, confidence interval; FIGO:  International Federation of Gynecology and Obstetrics,  G1, well-differentiated;
G2, moderately differentiated; G3, poorly differentiated; RT, radiotherapy; EBRT, external-beam irradiation; BT, brachytherapy; CT, chemotherapy. 



As far as concomitant disease is concerned, 12 patients
(34.3%) had severe heart disease, two had had (5.7%) prior
stroke, two had had (5.7%) prior breast carcinoma, two had
(5.7%) severe neurological disease, and one patient had (2.9%)
severe autoimmune disease.

Nineteen patients underwent EBRT to the entire vagina and
pelvis plus HDR BT boost. Fourteen patients (73.7%) achieved
a complete response (CR) and five (26.3%) had a partial
response (PR). Of the 14 complete responders, 12 (85.7%) are
still alive with no evidence of disease (NED) after a median
follow-up of 78 months (range=38-244 months); one
experienced recurrence in the vagina and peritoneum after 51
months and died of disease 2 months later; and another
experienced recurrence in the vagina after 72 months,
underwent pelvic exenteration followed by platinum- and
capecitabine-based chemotherapy and died of disease 16
months later. Of the five patients with PR, three experienced
recurrence in the vagina (after 9, 11 and 17 months
respectively), one in the vagina and peritoneum (after 5
months), and one in the central pelvis (after 9 months). As far
as the three patients with vaginal recurrence are concerned, one
underwent pelvic exenteration and died of disease 2 months
later; one underwent paclitaxel- and platinum-based
chemotherapy followed by pelvic exenteration and is still alive
with disease after 21 months; and one achieved a CR following
paclitaxel-based chemotherapy and is still alive with NED after
57 months. The patient with recurrence in the vagina and
peritoneum underwent pelvic exenteration and died of disease
within 1 month. The patient with central pelvic recurrence had
palliative EBRT and died of disease 3 months later.

Eight patients underwent EBRT to the entire vagina and
pelvis followed by EBRT boost to the primary tumor site. Four
achieved a CR and four a PR. Of the four complete responders,
one is still alive with NED after 59 months, one experienced
recurrence in the vagina after 10 months, one in pelvic lymph
nodes after 17 months, and another one in the lung after 36
months. The patient with vaginal relapse received platinum-
based chemotherapy and died of disease after 21 months. The
patient with nodal relapse underwent paclitaxel- and platinum
-based chemotherapy and died of disease 24 months later. The
patient with lung metastases received platinum-based
chemotherapy and is still alive with disease after 10 months.
Of the four with PR, two experienced recurrence in the vagina
(after 5 and 12 months), one in pelvic lymph nodes and lung
(after 9 months), and one in pelvic lymph nodes and the vagina
(after 8 months). The two patients with vaginal relapse
underwent platinum-based chemotherapy, followed by
palliative EBRT in one case, and are still alive with disease
after 4 and 8 months, respectively. The two patients with pelvic
nodal recurrence received platinum-based chemotherapy and
died of disease after 5 and 8 months, respectively. 

Four patients underwent EBRT to the entire vagina and
pelvis only. Two achieved a CR and two a PR. The two

complete responders experienced recurrence in the vagina
after 18 and 20 months, respectively, underwent pelvic
exenteration, and died of disease after 15 and 22 months,
respectively. Of the two partial responders, one experienced
progression in the vagina after 12 months and died within one
month, and the other experienced recurrence in central pelvis
and pelvic lymph nodes after 7 months, received palliative
EBRT and died of their disease within 1 month. 

Four patients received exclusive HDR BT, resulting in two
CRs and two PRs.

Of the two complete responders, one died of concurrent
disease with no evidence of tumor after 224 months, and the
other one experienced recurrence in the vagina after 64
months and died of disease 3 months later. Both partial
responders experienced recurrence in the pelvic lymph nodes
after 4 and 5 months, respectively; the former died of disease
within 1 month, and the other underwent pelvic EBRT (30 Gy)
followed by paclitaxel- and platinum-based chemotherapy and
died of disease 10 months later.

Overall acute toxicity was observed in 20 (64.5%) out of
the 31 patients who underwent EBRT. Eleven patients had one
toxicity, seven patients had two toxicities, and two patients had
three or more toxicities. As shown in Table II, the most
common toxicity was cystitis (35.5%) followed by dermatitis
(25.8%). Overall, grade 3 cystitis occurred only in two patients
(6.5%), who had been treated with 3-dimensional conformal
radiotherapy.

Acute toxicity, consisting of grade 1-2 vaginitis, occurred
in two out of the four patients who received exclusive BT. 

Severe late toxicity, consisting of vaginal stenosis, was
observed in five out of the 35 women (14.3%). Of these, four
underwent EBRT plus BT boost and one received exclusive BT. 

Administration of concurrent chemotherapy did not have
any impact on acute or late toxicities (data not shown).

Median PFS and median OS of the 35 patients were 22
months and 89 months, respectively (Figures 1 and 2). 

Patient age <70 years, the use of EBRT plus BT boost, and
the concomitant use of chemotherapy were significantly
associated with better PFS (p=0.002, p=0.007, and p=0.02,
respectively) and better OS (p=0.01, p=0.009 and p=0.009,
respectively) (Table I). There was a trend for a better PFS for
patients with pre-treatment hemoglobin level ≥12 g/dl
compared with those with a lower hemoglobin level (p=0.06). 

Discussion 

Radiotherapy is the mainstay of treatment for squamous cell
carcinoma of the vagina (2, 4, 8-15). Therapy involves
combination of EBRT and BT depending on the extent,
thickness, location and morphology of the tumor. EBRT
should be delivered with 3-dimensional treatment planning.
The clinical tumor volume should include the entire vagina,
the para-vaginal area up to the pelvic sidewalls, and the
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bilateral pelvic lymph nodes. Groin lymph nodes should be
irradiated electively when the primary tumor involves the
distal third of the vagina. According to the literature,
radiotherapy obtains 5-year OS rates of 35-78% and the
predominant site of failure after definitive radiotherapy is

locoregional (4, 8, 9, 11-13, 19, 22-24). The data of the
present series about patient characteristics, radiotherapy
modalities, response to treatment, rates and sites of recurrence
are in agreement with the literature. 

The modality of radiotherapy had a major impact on the
clinical outcome. Patients who underwent EBRT to the entire
vagina, the para-vaginal area and pelvic lymph nodes (up to a
total dose of 45-50.4 Gy) followed by BT boost (15-25 Gy)
had the better PFS and OS (p=0.007 and p=0.009,
respectively). The patients who received other radiotherapy
modalities had a 4.024-fold higher risk of progression and
4.696-fold higher risk of death when compared to those who
received EBRT followed by BT. 

Some authors have incorporated concurrent chemotherapy
with EBRT for locally advanced vaginal carcinoma, but it is
still debated if this leads to any clinical benefit (15-19). In our
experience, the addition of chemotherapy during EBRT
significantly improved both PFS and OS (p=0.02 and
p=0.009, respectively). 

The prognostic relevance of anemia in vaginal carcinoma is
still uncertain (4, 24, 25). In the early experience of Stanford
University on 78 patients, mean hemoglobin levels <12.5 g/dl
correlated with poor clinical outcome (24). However, other
authors failed to confirm these results (4, 25). We found that
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Table II. Acute toxicity in patients treated with external beam
irradiation (EBRT) for vaginal carcinoma.

Toxicity, n

Grade Dermatitis Cystitis Proctitis Diarrhea Vaginitis

Patients treated 
with EBRT 
(n=31)

G1 8 5 2 2 0
G2 0 4 0 4 4
G3 0 2 (6.5%) 0 0 0
Any 8 (25.8%) 11 (35.5%) 2 (6.5%) 6 (19.4%) 4 (12.9%)

Patients treated 
with VMAT 
(n=12)

G1 3 3 1 2 0
G2 0 1 0 1 1
G3 0 0 0 0 0
Any 3 (25.0%) 4 (33.3%) 1 (8.3%) 3 (25.0%) 1 (8.3%)

Patients treated 
with 3-DCRT 
(n=19)

G1 5 2 1 0 0
G2 0 3 0 3 3
G3 0 2 (10.5%) 0 0 0
Any 5 (26.3%) 7 (36.8%) 1 (5.3%) 3 (15.8%) 3 (15.8%)

VMAT, Volumetric-modulated arc therapy; 3-DCRT, 3-dimensional
conformal radiotherapy.

Figure 1. Progression-free survival of patients with squamous cell
carcinoma of the vagina.

Figure 2. Overall survival of patients with squamous cell carcinoma of
the vagina.



patients with pre-treatment hemoglobin level <12 g/dl had a
two-fold higher risk of progression when compared to those
with hemoglobin level ≥12 g/dl (p=0.06). 

Older age at presentation was a predictor of poor clinical
outcome in most articles (8, 22, 25-27). In the study of Shah
et al., the Cox model revealed a significantly higher risk of
death for patients aged 70-79 years and aged 80-89 years
compared with those aged 50-59 years (27). In our series,
patients aged 70 years or older had a 4.791-fold higher risk of
progression and 3.896-fold higher risk of death when
compared with younger women. 

In conclusion, concomitant EBRT and chemotherapy
followed by BT appears to be the best treatment option for
patients with vaginal carcinoma. The rarity of this malignancy
does not allow the planning of prospective, randomized clinical
trials aimed at defining the optimal therapeutic approach.
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