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Role of vaginal pallor reaction in predicting late
vaginal stenosis after high-dose-rate brachytherapy in
treatment-naive patients with cervical cancer
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Objective: To assess actual rates of late vaginal stenosis and identify predisposing factors for complications among patients with
previously untreated cervical cancer following high-dose-rate brachytherapy.

Methods: We performed longitudinal analyses of 57 patients using the modified Dische score at 6, 12, 18, 24, 36, and 60 months
after treatment, which consisted of 15 interstitial brachytherapys and 42 conventional intracavitary brachytherapys, with a
median follow-up time of 36 months (range, 6 to 144 months).

Results: More than half of the patients developed grade 1 (mild) vaginal stenosis within the first year of follow-up, and grade
2 (97.5%, moderate) to grade 3 (severe) stenosis gradually increased with time. Actual stenosis rates for grade 1, 2, and 3 were
97.5% (95% confidence interval [Cl], 92.7 to 97.5), 60.7% (95% Cl, 42.2 to 79.3), and 7.4% (95% Cl, 0 to 18.4) at 3 years after
treatment. Pallor reaction grade 2-3 at 6 months was only a statistically significant predisposing factor for grade 2-3 late vaginal
stenosis 3 years or later with a hazard ratio of 3.48 (95% Cl, 1.32 to 9.19; p=0.018) by a multivariate Cox proportional hazard
model. Patients with grade 0-1 pallor reaction at 6 months showed a grade >2 vaginal stenosis rate of 53%, whereas the grade
2-3 pallor reaction group achieved a grade >2 vaginal stenosis rate at 3 years at 100% (p=0.001).

Conclusion: High-dose-rate brachytherapy was associated with high incidence of late vaginal stenosis. Pallor reaction grade 2-3
at 6 months was predictive of late grade 2-3 vaginal stenosis at 3 years after treatment. These findings should prove helpful for
patient counseling and preventive intervention.
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INTRODUCTION cervical cancers [1]. Because the vagina is considered to be
relatively resistant to radiation, no serious adverse reaction has

Radiotherapy plays an important role in the management of  particularly been reported [1-6]. However, the international
EMBRACE study reported that vaginal stenosis was the most
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treatment in various previously untreated or recurrent gyne-
cological cancers, including cervical cancer [5,6]. The toxicities
should not be ignored because they may be potential serious
complications [2,3,5,6]. Although we analyzed the toxicity
rate in a previous study, we used crude rates, not considering
patients lost to follow-up; thus, actual rates may be higher
than reported. Therefore, in the present study, we assessed
actual vaginal stenosis rates later than 3 years. To compare our
data with those of the EMBRACE study, we selected patients
with previously untreated cervical cancer. An additional aim of
this study was to identify predisposing factors for late vaginal
stenosis because, with regard to the Cochrane study, Miles
and Johnson [8] have reported that routine dilation during or
immediately after cancer treatment may be harmful, although
dilation therapy can be beneficial once the inflammation has
resolved. Thus, we identified predictive factors for late vaginal
stenosis to help determining the appropriate time to use a
vaginal dilator. Because we found a significant correlation
between stenosis and pallor reaction [5,6], we included the
incidence of an earlier pallor reaction as a candidate predis-
posing factor for late vaginal stenosis.

MATERIALS AND METHODS

We retrospectively examined 57 patients (median age, 59
years [range, 30 to 88 years]) treated with brachytherapy for
previously untreated cervical cancer between 1993 and 2011.
The patient characteristics are listed in Table 1. To simplify
the examination process, we included only cervical cancer
patients who underwent radiotherapy without surgery for
previously untreated cervical cancer. The median follow-
up was 36 months (range, 6 to 144 months). The patients
were divided into two groups: an intracavitary brachytherapy
group (n=42) and an interstitial brachytherapy group (n=15).
Treatment details are described elsewhere [5,6]. In brief, an
average of 30 Gy (range, 0 to 50.4 Gy) of external irradiation
was administered to the entire pelvic field (whole pelvic radio-
therapy, WP) with an average of 20 Gy (range, 10 to 40 Gy) to
the center-shielded field (CS; entire pelvis plus midline block)
over an average period of 4 weeks (range, 2 to 5 weeks). An
average of 30 Gy (range, 16.5 to 47 Gy) was administered to
point A by intracavitary brachytherapy at an average of 4 frac-
tions (range, 2 to 5 Gy fractions) once a week over an average
period of 4 weeks (range, 2 to 7 weeks).

Interstitial brachytherapy was administered at 30 to 36 Gy
(6 Gy per fraction, twice per day) [5] at a margin of 5to 7 mm
from the metal marker (superior, inferior, right, left, anterior,
and posterior) under the guidance of computed tomography

180 www.ejgo.org

Ken Yoshida, et al.

(CT) until May 2005 [9]. After July 2005, we adapted CT-based
planning under the guidance of magnetic resonance imaging
using a plastic flexible needle applicator as a reference to
contour the high-risk clinical target volume (HR CTV) [10].
Thereafter, we administered brachytherapy to the HR CTV
covered by the 100% prescribed isodose line. Treatment plan-
ning was performed using the PLATO planning system version
14.2 (Nucletron, Veenendaal, the Netherlands) with manual
modification after computer optimization.

We used microSelectron-HDR (Nucletron) with "iridium as
the treatment source for brachytherapy. No patient received
hormone therapy. We assessed treatment efficacy at 6, 12, and
18 months and 2, 3, and 5 years after radiotherapy using the
modified Dische score (Figs. 1, 2) [5,6]. The original vaginal
(vagina and cervix) Dische scores were used to assess bleed-

Table 1. Patient characteristics

Variable Value

Age (yr), median (range) 59 (30-88)
Modality

ICBT 42

ISBT 15
Histology

Adenocarcinoma 2

Squamous cell carcinoma 55
TNM stage

T1b 2

T2a 3

T2b 17

T3a 3

T3b 31

T4a 1

NO 39

N1 18

M1* 1
EBRT (Gy), median (range)

Whole pelvic radiotherapy 30 (0-50.4)

Center shield 20 (0-40)
Brachytherapy, median (range)

ICBT (Gy) 30 (16.5-47)

(fraction) 4(2-5)
ISBT (Gy) 30 (30-54)
(fraction) 5(4-9)

External radiotherapy is performed by 1.8 or 2 Gy/fr.

EBRT, external radiotherapy; ICBT, intracavitary brachytherapy; ISBT,
interstitial brachytherapy; M, metastasis; N, node; T, tumor.
*Para-aortic lymph node metastasis.
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Pallor reaction predicts late vaginal stenosis
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Fig. 1. Schema of vaginal pallor reaction according to the modified
Dische score for assessment for pallor reaction [5,6].

ing (type and severity) and discharge (frequency and type), as
well as the incidence of erythema, ulceration, telangiectasia,
and stenosis in the vaginal mucosal tissue according to two
or three grades [5,6]. We introduced additional modifications
according to late effects observed in normal tissues as per
subjective, objective, management, and analytic scales (LENT
SOMA), and pallor of mucosa according to the mucosal reac-
tion from the head and neck scoring system in the original
Dische score for meticulous grading [5,6]. These assessments
were conducted by the same physician (KY) throughout the
examination period and were later confirmed by a second
physician (HY) and a photographic assessment. The biologi-
cally equivalent dose was calculated into equivalent 2-Gy
fractions (EQD2) using a linear-quadratic model, where a/p=10
for tumors and o/B=3 for organs at risk.

For statistical analyses, actual stenosis and pallor rates were
estimated using the Kaplan-Meier method and examined for
significance using the log-rank test. Cases with local recurrence
were censored at the time of recurrence. The Cox regression
proportional hazard model was used for multivariate analysis
of the following variables with differences of more than 20%
in 3-year stenosis rates: nodal status, lower extension to the
vagina, brachytherapy dose, modality (intracavitary or intersti-
tial), and pallor reaction at 6 months. A probability p<0.05 was
considered statistically significant.

RESULTS

Vaginal stenosis gradually increased with time. Mild stenosis
appeared within the first year of follow-up in more than half of
the patients and moderate to severe stenosis gradually increased
with time (Fig. 2). Mild (grade 1), moderate (grade 2), and severe
(grade 3) stenosis rates were 56.6% (95% confidence interval
[Cl], 43.3t0 69.0), 7% (95% Cl, 0.4 to 13.6), and 0% at 6 months,
respectively. These figures decreased to 88.6% (95% Cl, 80.0 to
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Fig. 2. Actual incidence of stenosis.

97.1),20.6% (95% Cl, 9.7 to 31.5), and 1% (95% Cl, 0 to 5.8) at 1
year; 97.5% (95% Cl, 92.7 t0 97.8), 60.7% (95% Cl, 42.2 to 79.3),
and 7.4% (95% Cl, 0 to 18.4) at 3 years; and 97.5% (95% Cl, 92.7
to 97.8), 75.7% (95% Cl, 49.5 to 98.1), and 13.6% (95% Cl, 0 to
36.5) at 5 years after treatment, respectively.

The incidence rates of grade >2 pallor reaction were 11%,
32%, 68%, and 88% at 6 months and 1, 3, and 5 years after
treatment, respectively. Statistically significant correlations
were observed between the maximum pallor reaction grade
and maximum stenosis grade (p=0.006). Predisposing factors
for grade >2 late vaginal stenosis are shown in Table 2. Grade
>2 pallor reaction at 6 months was the only statistically sig-
nificant predictor for grade >2 late vaginal stenosis at 3 and 5
years after treatment. Fifty-three percent of patients with grade
0 or 1 pallor reaction at 6 months showed grade >2 stenosis
rates at 3 years (69% at 5 years), whereas 100% of patients
showed grade >2 stenosis rates at 3 years with grade >2 pallor
reactions at 6 months (p=0.001) (Fig. 3). Patients with grade
>2 pallor reactions at 6 months (dotted line) showed higher
grade >2 stenosis rate (100% at 3 years or later) than counter-
part (full line, 53% at 3 years and 69% at 5 years; p=0.001).

In addition, brachytherapy dose, a factor and modality (intra-
cavitary vs. interstitial) were found to be predictive factors of
developing grade >2 stenosis, although these factors showed
no statistical significance. The multivariate Cox proportional
hazard model revealed that pallor reaction at 6 months was
a statistically significant predictive factor for grade >2 late
vaginal stenosis with a hazard ratio of 3.48 (95% Cl, 1.32t0 9.18;
p=0.018).
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Table 2. Analysis of prognostic factors for grade >2 stenosis after high dose rate brachytherapy

Variable No. Grade >2 actual stenosis rate at 3 years (%) p-value

Age (yr) 0.480
<65 33 64
>65 24 57

T stage 0.870
T1 2 50
T2 20 46
>T3 35 40

A factor (lower extension to vagina) 0.140
T2a+T3a 6 100
Other 51 58

N stage 0.110
NO 39 53
N1 18 74

Total prescribed dose (EQD2: o/B=3) 0.970
<84 Gy 24 52
>84 Gy 33 66

External beam RT dose (EQD2: a/B=3) 0.660
<30 Gy 48 61
>30 Gy 9 49 (at 2 yr)

Brachytherapy dose (EQD2: o./B=3) 0.550
<63 Gy 33 48
>63 Gy 24 81

Modality 0.180
Intracavitary 42 72
Interstitial 15 39

Chemotherapy 0.450
Received 27 56
Not received 30 61

Pallor reaction at 6 months 0.001
<Grade 2 47 53
>Grade 2 10 100

EQD2, the biologically equivalent dose calculated into equivalent 2-Gy fractions; N, node; RT, radiotherapy; T, tumor.

DISCUSSION

In the recent international prospective EMBRACE study, vaginal
stenosis was the most frequent complication, with the highest
actual probability rates for both grade >1 (75%) and grade >2
(22%), followed by vaginal dryness during the first 2 years of
follow-up. The prevalence rates of both vaginal stenosis and
dryness increased during follow-up [7]. In the 1990s, Bruner et
al. [11] have documented a 1.5-cm decrease in vaginal length
after intracavitary radiation therapy in patients with cervical or
endometrial cancer. In addition, Jensen et al. [12] have found
that 48% of patients reported a decrease in vaginal dimensions
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following radiation for cervical cancer with a 1-year follow-
up. In accordance with these results, we found that 20.6% of
patients experienced moderate vaginal stenosis after 1 year,
which dramatically increased to 73.8% at 5 years, with 16.7%
of cases having complete vaginal stenosis. Because grade >2
late vaginal stenosis may not only influence the patients’ qual-
ity of life but also complicate assessment of tumor recurrence,
physicians should pay attention to these high incidences of
vaginal stenosis.

A vaginal dilator is sometimes used for treatment of vaginal
stenosis [13,14]. Bahng et al. [14] have reported that with increas-
ing age, the use of a vaginal dilator at least two to three times per
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Fig. 3. Grade >2 actual stenosis rates according to pallor score grade
>2 at 6 months. Patients with grade >2 pallor reactions at 6 months
(dotted line) showed higher grade >2 stenosis rate (100% at 3 years
or later) than counterpart (full line, 53% at 3 years and 69% at 5 years;
p=0.001).

week and a shorter active length were found to be significantly
associated with a decreased risk of vaginal stenosis. In contrast,
with regard to the Cochrane study, Miles and Johnson [8] have
reported that routine dilation during or soon after cancer treat-
ment may be harmful. However, there is no reliable evidence
to indicate that routine, regular vaginal dilation during or
after radiotherapy prevents the late effects of radiotherapy
or improves quality of life [8]. Gentle vaginal exploration may
separate the vaginal walls before they adhere to one another
and some women may benefit from dilation therapy once
inflammation has resolved; however, there are no reliable
comparative supporting data [8].

Pallor reaction is phenomena related to mucosal thinning
and dryness, atrophy, inflammation, and/or fibrosis. Moreover,
pallor reaction is reported to be correlated with vaginal
stenosis, as in our study [5-7]. Therefore, we examined and
found that that grade >2 pallor reaction at 6 months may be a
useful predictive factor for grade >2 late vaginal stenosis. Early
detection and/or preventive intervention of vaginal stenosis,
particularly through patient education, or the formulation of
some other remedy when the physician recognizes a grade >2
pallor reaction, would be fruitful if these observations could
prevent vaginal stenosis or relieve symptoms. Therefore,
earlier identification of pallor reaction could be a surrogate
indicator for late vaginal stenosis and a candidate for dilator
intervention.

The recent advanced image-guided brachytherapy obser-
vations confirmed that three-dimensional meticulous assess-
ment using dose volume histogram analysis is possible. Fida-
rova et al. [15] have reported a negative correlation between
D2cc in a dose/volume histogram and grade of side effects
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(telangiectasia and vaginal stenosis). They have speculated
that a high dose (D2cc=141 Gy, EQD2) to the upper vagina
represents the plateau of the dose-response curve for vaginal
adverse events occurring in the area receiving a very high
total dose.

There were several limitations in our study that should be
addressed. First, this was a single-institute, retrospective analy-
sis of a relatively small patient cohort with a limited follow-
up period. Second, the lower extension to the vagina and the
prescribed dose by brachytherapy may be important factors
that influenced vaginal toxicities, although we found no
significant correlation. In addition, we were unable to assess
dose-volume histogram data because of the two-dimensional
dose prescription. To address these shortcomings, we are
awaiting to report of longer-term, prospective results of the
international EMBRACE study to obrachytherapyain reliable
and reproducible outcomes.

In conclusion, high-dose-rate brachytherapy was associated
with a high incidence of late vaginal stenosis. Pallor reaction
grade 2-3 at 6 months predicted late vaginal stenosis grade
2-3 at 3 years after treatment. Therefore, pallor reaction at 6
months may be helpful for patient counseling, and preventive
intervention.
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