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Abstract

Purpose First evaluation of dual-phase vaginal Er:YAG laser to omit hormonal treatment for atrophy-related symptoms in
post-menopausal breast cancer survivors following prolapse surgery.

Methods Patients with a history of breast cancer at the time of surgery for pelvic organ prolapse were offered non-hormonal
vaginal Er:YAG laser treatment when complaining of atrophy-related genitourinary syndrome of menopause. A single 10-min
course of dual-phase protocol of pulsed Er:YAG laser (2940 nm, fractional ablative and thermal mode, fluence according
to tissue thickness). Follow-up included subjective satisfaction, vaginal pH, vaginal health index (VHI), and complications
after 6 weeks.

Results A total of 16 breast cancer survivors (age 71 years, SD 7) had been seeking treatment for pelvic floor symptoms
related to vaginal atrophy at follow-up visits after prolapse surgery. All ablative vaginal Er:YAG laser outpatient procedures
were successfully completed, all patients returned to daily activities without a need for analgetic medication. Evaluation was
performed after 8.3 (SD 2.5) weeks. Pre-laser VHI scored 16 (SD 4.6) and post-laser VHI 20 (SD 3) with p=0.01. Patients
were satisfied in 94% (n= 15) regarding symptom relief.

Conclusions Breast cancer survivors with atrophy-related complaints after pelvic floor surgery may benefit from vaginal
application of this innovative dual protocol of Er:YAG laser technology as a non-hormonal treatment approach.

Keywords Dual-phase vaginal Er:YAG laser protocol - Atrophy-related pelvic floor disorders - Urogynecology - Quality of
life - Breast cancer survivorship

Abbreviations Introduction

QoL Quality of life

GSM  Genitourinary syndrome of menopause Quality of life (QoL) of breast cancer survivors is frequently

SUI Stress urinary incontinence comprised due to genitourinary syndrome of menopause

ICS International Continence Society (GSM; Portman and Gass 2014). Non-hormonal options

EGGS Expectations, goal setting, goal achievement, including lubricants do not sufficiently treat atrophy symp-
satisfaction toms. Local estrogens as standard of care in GSM may have

SERM Selective estrogen receptor modulator a negative effect on breast cancer outcome and is, therefore,

not applied in this patient group.

Due to an aging population, health care systems in
industrialized counties will be facing growing numbers of
urogynecological patients presenting with oncological co-
P4 1. B. Runnebaum morbidities. According to Wu et al., 32% of women between

direktion-gyn@med.uni-jena.de the age of 50 and 59 years suffer from one or more pelvic
floor disorders (Wu et al. 2014). Topical vaginal hormones
are used as basic treatment in post-menopausal patients com-
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2 Skin and Laser Centre Landgrafen, Jena, Germany symptoms related to atrophy of vaginal epithelium such as
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dryness, burning, itching, dyspareunia, pain and feeling of
prolapse.

Breast cancer is amongst the most common cancers in
women and especially since death rate dropped 38% from
1989 to 2014 (Siegel et al. 2017) quality of life issues play a
growing role for survivors. GSM with atrophy-related pel-
vic floor symptoms is reported to be a major factor for QoL
impairment in breast cancer patients additionally being a
side effect of aromatase inhibitors, chemotherapy, and
tamoxifen (Biglia et al. 2015). Furthermore, breast cancer
survivors should be counseled that oncological safety of
low-dose local estrogen therapy has not been scientifically
proven (Biglia et al. 2015). However, some authors would
consider ultralow-dose local estriol treatment (0.03 mg)
in breast cancer patients with severe QoL impairment due
to GSM as possible (Donders et al. 2014; Buchholz et al.
2015).

International studies on laser treatment of vaginal epi-
thelium for GSM (Gaspar et al. 2017; Salvatore et al. 2014;
Gambacciani et al. 2015; Hutchinson-Colas and Segala
2015; Palacios et al. 2015; Gandhi et al. 2016) promise vag-
inal laser to be a new, non-hormonal option for the treat-
ment of GSM inducing neocollagenesis, neoangiogenesis,
tissue regeneration and leading to significant symptom relief
(Gaspar et al. 2017). Especially, breast cancer patients under
current anti-hormonal treatment as well as post-menopausal
breast cancer survivors may benefit and might be potential
target groups for a vaginal laser treatment approach (Pieralli
et al. 2016).

Patients after pelvic floor surgery often complain of
low-grade residual symptoms such as SUI, urgency, GSM
or low-grade prolapse due to connective tissue weakness
not justifying further surgical treatment. The “gold stand-
ard” treatment in such post-menopausal patients is topical
estrogen in combination with other non-surgical treatment
options, e.g. pelvic floor exercise, biofeedback, or pessa-
ries. To offer non-hormonal alternatives to urogynecological
patients being breast cancer survivors may help to maintain
patient’s compliance and trust in the doctor’s overall treat-
ment concept.

In this study, we analyze data after 15 years of prolapse
surgery at our institution to answer the question of how
often overlapping hormone-dependent cancer co-morbidities
could be found in our patients undergoing prolapse surgery
and if there is a need for further treatment of atrophy-related
pelvic floor disorders in these patients, local hormonal treat-
ment has been avoided. We present data on vaginal laser
treatment using an innovative dual-phase protocol of abla-
tive Er:YAG technology in residual atrophy-related urogy-
necological symptoms after prolapse surgery in patients with
a history of breast cancer. Patients were evaluated in inter-
views using the expectation, goal setting, goal achievement,
satisfaction (EGGS) approach (Brubaker and Shull 2005;
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Mothes et al. 2015), vaginal pH, and vaginal health index
(VHI; Bachmann et al. 1992) and registered procedural com-
plications were assessed.

Method

Data of a retrospective development and performance analy-
sis of the University urogynecological unit in cooperation
with the University Cancer Centre of Jena indicated 151
registered cancer patients amongst 1209 patients who under-
went primary prolapse surgery at the institution between
2001 and 2015. Out of 64 (64/151) registered breast cancer
patients, 31 (Fig. 1) patients were evaluated for urogyneco-
logical symptoms at follow-up. Patients with low-grade
complaints of stress urinary incontinence (SUI), urgency,
recurrent urinary tract infections, and symptoms related
to atrophy of vaginal epithelium such as dryness, burning,
itching, dyspareunia, pain and/or feeling of prolapse were
offered vaginal Er:YAG laser treatment in the context of
other non-surgical guideline-based treatment options, e.g.
pelvic floor exercises, biofeedback, or pessaries. All patients
underwent extensive counseling by a certified urogynae-
cologist. Individual counseling included the variety of non-
surgical and surgical treatment options according to guide-
lines and scientific evidence. In addition, all patients gave
written informed consent to vaginal laser treatment. Vagi-
nal Er:YAG laser treatment was offered to patients without
charges like recognized treatments covered by the public
health care system. Interviews focusing on subjective judge-
ment of symptom relief by the patient including an EGGS

Consecutive surgery for
Pelvic Organ Prolapse
n=1209

History of cancer
n=151(12.5 %)

Other Cancer Breast Cancer
n=_87 n =64 (42.4 %)

Urogynecological follow up
n=31

Residualatrophy related pelvic
floor symptoms at follow up
n=16

X Satisfied patients
Vaginal Er:YAG laser n=15 (%4 %)

treatment

n:16 \

Dissatisfied patients
n=1(0.6%)

Fig. 1 Analysis of patient cohort (n=1209)
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approach [goal setting, expectations, goal achievement, sat-
isfaction, (Brubaker and Shull 2005; Mothes et al. 2015)]
were performed for evaluation. Laser treatment was offered
to the patient according to inclusion criteria: grade I SUI
(ICS; Bump et al. 1996), urgency without an anatomic cause
for residual volume (cystocele), grade I prolapse/complaint
of vaginal laxity, and symptoms of vaginal atrophy such as
itching, dryness, burning, discomfort, sexual impairment,
and genitourinary syndrome of menopause in the context
of other conservative treatment options. Abnormal PAP
smear, vaginal wounds or infections, urinary tract infection,
any abnormal finding on gynecological examination, preg-
nancy, menstrual period, intake of photosensitive drugs or
topical estrogens and a previous history of malignant pelvic
or systemic disease were exclusion criteria. Patients with
a previous history of genital herpes infection were asked
to take oral Aciclovir (Aciclovir-ratiopharm™, ratiopharm
GmbH, Ulm, Germany) for prevention purposes. All patients
gave informed consent in the context of other established
treatment alternatives and were counseled not to have sexual
intercourse for 72 h after treatment.

The dual-phase protocol of a pulsed ablative Er:YAG
laser (MCL 31 Dermablate; Asclepion Laser Technologies,
Jena, Germany) of defined wavelength of 2940 nm was per-
formed in a single 10-min treatment course. The parameter
fluence was adjusted depending on individual vaginal tis-
sue thickness in each phase of protocol. Briefly, the first
phase utilized the physical parameters, 300-us pulse dura-
tion, 15-35 J/cm? fluence, 0.5-2-s pulse interval, and 45°
rotation. The fractional mode was realized by a squared
9% 9 mm microspot optic with stable and precise micro
lens array technology, consisting of 169 spots (MicroSpot,
Asclepion Laser Technologies, Jena, Germany). The pur-
pose of this ablative phase was to create small canals in
the superficial layer of the vaginal epithelium. This phase
was followed immediately by the second phase, performed
in thermal mode using parameters: 1000-us pulse duration,
3-9 J/em? fluence, 0.5-2-s pulse interval, and 22.5° rotation.

Patients were followed up at urogynecological unit
performing interviews (EGGS; Brubaker and Shull 2005;
Mothes et al. 2015), pH measurements, assessment of VHI
(Bachmann et al. 1992) on speculum examination and post-
procedural complications at 6 week intervals after laser
treatment. Presented data were collected between September
2016 and June 2017.

Results

Out of 31 urogynecological patients with a history of breast
cancer evaluated at urogynecological follow-up, 16 patients
were seeking treatment for symptoms related to vaginal atro-
phy and pelvic floor dysfunction and not being fully satisfied

after other treatments, such as pelvic floor exercises, blad-
der training, biofeedback, and anticholinergic drugs (Fig. 1).
All patients were post-menopausal at an age of 71 (SD 7)
years refusing topical estrogen treatment and complaining
of symptoms related to vaginal atrophy such as dyspare-
unia, dryness, burning, and pain. In the majority (n=11)
of patients, symptoms of vaginal atrophy were combined
with SUI, urgency and feeling of prolapse as described in
GSM (Portman et al. 2014; Gaspar et al. 2017; Salvatore
et al. 2014; Gambacciani et al. 2015; Hutchinson-Colas and
Segala 2015; Palacios et al. 2015; Gandhi et al. 2016). Abla-
tive vaginal Er: YAG laser treatment as a non-hormonal alter-
native to local vaginal estrogen treatment was performed in
the above-described manner using a dual-phase protocol.
All procedures were successfully completed as an outpa-
tient procedure and all patients could return to normal daily
activities immediately. All patients could be evaluated so far.
The follow-up interval was 8.3 weeks (SD 2.5). Technically,
the parameter fluence was adjusted to the state of atrophy of
vaginal epithelium in both phases according to the operators
experience and ranged between 15 and 35 J/m? (phase I) and
3 and 9 J/m? (phase II). No complications and no need for
analgetic medication were observed.

Vaginal health index (VHI; Bachmann et al. 1992) and
vaginal pH were taken in all patients. Pre-laser VHI scored
16 (SD 4.6) and pH was 5 (SD 0.6) v/s post-laser VHI 20
(SD 3) with p=0.01 and pH 4.8 (SD 0.4) with p=0.14
(Table 1). Overall judgement of patients was positive in 94%
(n=15) and negative in n=1 (0.6%) of patients who were
not satisfied.

Discussion

Data of 1209 patients after prolapse surgery at university
urogynecological center were analyzed. We found breast
cancer to be the commonest cancer in patients having
undergone prolapse surgery. Due to the hormone-dependent
nature of this cancer, vaginal Er:YAG laser treatment was
offered to this patient group when complaining of residual
atrophy-related pelvic floor symptoms as a non-hormonal
treatment alternative at follow-up visits. Vaginal Er:YAG
laser utilizing a dual-phase protocol with fractional ablative

Table 1 Pre- and post-procedural measurements (n=16)

Variable Pre-laser N=16  Post-laser N=16 p*
VHI 16 (SD 4.6) 20 (SD 3) 0.01%*
Vaginal pH 5(SD 0.6) 4.8 (SD 0.4) 0.14
Overall judgement Satisfied 94%

*Student’s 7 tests,

** Significant
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and thermal mode as well as adjustable fluence led to a sub-
jective satisfaction rate of as high as 94% in this patients at
follow-up.

Urogynecological treatment of breast cancer survivors is
often a challenge because of the need for local hormonal
treatment to the atrophic vaginal epithelium. In addition,
most elderly post-menopausal patients often do not know the
receptor status of their breast cancer or even cannot remem-
ber the names of their (anti-hormonal) medication. Due to
the multifactorial nature of pelvic floor disorders, residual
low-grade symptoms are often found at follow-up after pro-
lapse surgery according to our experience.

Little is known about prevalence of GSM in breast cancer
patients presumably due to missing awareness for the need
for documentation, assessment, and treatment strategies of
this QoL-impairing condition. Cook et al. reviewed 800
medical records from a Breast Cancer Survivorship Clinic
at a Comprehensive Cancer Centre. Symptoms of vaginal
atrophy have been treated in only 111 patients (Cook et al.
2017). Other studies found, that symptoms caused by vagi-
nal atrophy have a major impact on physical, emotional,
and social health of women (Nappi and Palacious 2014;
Santoro and Komi 2009). It was observed that this QoL
impairment can also lead to interruption of adjuvant onco-
logical therapies (Oyarzun and Castelo-Branco 2017). In a
review of literature, Santen et al. estimate that 9.3 million
breast cancer survivors globally suffer from several clinical
problems associated with estrogen depletion (Santen et al.
2017). Authors conclude that vulvovaginal atrophy is a rel-
evant (Biglia et al. 2017) but still an underestimated problem
(Nappi et al. 2016). Treatment of atrophy-related symptoms
is still an unmet need in this particular patient group (Santen
et al. 2017). Further epidemiological data on GSM in breast
cancer survivors are needed and individual treatment con-
cepts should be developed. QoL issues in long-term surviv-
ing cancer patients should be a major field of future concerns
in modern health care systems.

According to a literature review (Biglia et al. 2015), there
are limited options in the treatment of atrophy-related pel-
vic floor disorders in breast cancer patients. While vaginal
lubricants can be used for patients with hormone-dependent
cancer, its long-term effect could not be proven. The selec-
tive estrogen receptor modulator (SERM) ospemifene has
been introduced for the treatment of vulvovaginal atrophy
in post-menopausal women presenting contraindications for
local estrogen treatment (Berga 2013; EMA 2015). Long-
term follow-up is still missing and final conclusions on the
safety of SERMs for cancer patients should not be drawn yet
(Biglia et al. 2015).

Epithelial resurfacing was observed after dermatologi-
cal laser treatment using different technologies (Majaron
et al. 2000; Dmovsek-Olup et al. 2004; Schmitt et al. 2017,
Alexiades-Armenakas et al. 2012). Laser applications seems
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to be an encouraging, non-hormonal, and non-surgical
approach to the treatment of vaginal atrophy as well (Lang
and Karram 2017), avoiding the long-term use of local or
oral medication. Improved vascularization, enhanced metab-
olism and neocollagenosis was histologically demonstrated
in vaginal biopsies after Er:YAG laser (Gaspar et al. 2017).
Several studies on vaginal laser treatment utilizing either
CO, (Salvatore et al. 2014; Pieralli et al. 2016) or Er:YAG
(Gaspar et al. 2017; Gambacciani et al. 2015; Gambacciani
and Palacios 2017; Vizintin et al. 2015) technologies show
significant improvement of atrophy-related symptoms like
described as GSM. In solid-state lasers, e.g. Er:YAG, the
most important energetic conversion is considered to be the
generation of thermal energy by water absorption (Fisher
1992). Due to the specific feature of Er: YAG emitting light
of 2940 nm wavelength at the peak of water absorption, its
absorption coefficient is 16 times higher than compared to
the CO, laser (Tadir et al. 2017). Since other groups reported
the use of non-ablative Er: YAG laser for vaginal applica-
tion (Gaspar et al. 2017), the innovative aspect of the dual
protocol introduced by our group and used in this study is
the direct combination of a fractional ablation mode (300-us
pulse durations) with a thermal mode (1000-us pulse dura-
tions; Asclepion Laser Technologies, Jena, Germany). Both
modes directly follow each other and allow the adjustment
of fluence, which is defined as total energy transmitted by
the laser beam, divided by the cross-sectional area of the
beam (Fisher 1992). Fluence may be adjusted according
to the impression of vaginal epithelium to the experienced
examiner.

Efficacy of vaginal Er:YAG laser treatment in comparison
with topical vaginal estriol treatment has been demonstrated
by Gaspar et al. (2017). Authors found that Er:YAG laser
treatment relieved atrophy-related symptoms with more
pronounced and longer lasting effects compared to topical
hormones (Gaspar et al. 2017).

Evaluating vaginal Er: YAG laser treatment of GSM sig-
nificant symptom improvement was found at a minimum
evaluation interval of 4 weeks (Gaspar et al. 2017). Evalu-
ation interval of 6 weeks was chosen because we intended
to see consolidation of symptom relieved in GSM within
the known interval of connective tissue regeneration. Other
groups performed a second or third course of non-ablative
Erbium laser treatment after 3—6 weeks (Gaspar et al. 2017).
Using the technology of ablative Er:YAG laser (compared
to non-ablative), we perform a second treatment course only
on demand at follow-up visits after 6 weeks. Due to the pre-
liminary nature and small number of patients included in this
study so far, we have not analyzed a subgroup undergoing a
second course of laser therapy and, therefore, being not on
an extended evaluation schedule yet. Vaginal Er:YAG laser
treatment as an innovative treatment option has been intro-
duced to our institution only in April 2016. In a prospective
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study, which is currently conducted at our institution, evalu-
ation intervals extend to 6 months to examine midterm treat-
ment effects.

Our data support the idea of treating breast cancer sur-
vivors with atrophy-related complaints after pelvic floor
surgery using vaginal application of the dual protocol of
Er:YAG laser technology as a non-hormonal treatment
approach. Connective tissue weakness and tissue atrophy
are considered to be strong risk factors (Mothes et al. 2016;
Jelovsek et al. 2007) and found in the vast majority of pelvic
floor patients. Underlying causes for pelvic floor disorders
on the tissue level should be adequately treated. Additional
long-term treatment of pelvic floor patients is often nec-
essary. Due to limited options in breast cancer survivors,
vaginal Er:YAG laser treatment should be offered to these
symptomatic patients in the context of other conservative
treatments. Authors suggest to conduct prospective studies
to collect data on vaginal dual protocol Er: YAG laser treat-
ment of GSM in breast cancer survivors.

Further prospective investigations are warranted to
observe the effect of Er: YAG laser treatment in breast cancer
survivors with urogynecological symptoms, e.g. caused by
anti-hormones and without a history of pelvic floor surgery.

Conclusion

In post-menopausal pelvic floor patients with a history of
breast cancer and atrophy-related complaints of GSM, the
dual-phase protocol of vaginal Er:YAG laser application
with ablative fractional and thermal mode was simple, effec-
tive and safe. Data suggest the approach to be a promising
concept and may be offered to this specific patient group as
non-hormonal alternative in the context of other conserva-
tive treatment options. A prospective cohort study employ-
ing validated evaluation instruments is warranted.

Limitations

The retrospective, single-center study design with missing
details on particular breast cancer characteristics and pre-
vious adjuvant treatments as well as the small number of
patients underline the preliminary character of this study.

In addition, due to the inclusion of patients with low-
grade urogynecological symptoms not justifying further sur-
gical intervention, comparisons of pre- and post-procedural
results using other evaluation methods than patients’ subjec-
tive overall judgements were difficult.
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