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Abstract

Vaginal dryness (VD) affects both pre- and postmenopausal women at any age. Since the hormonal regulation changes during the
climacteric period are considered as being the main course of the VD, affected women prefer not to talk about the problem.
However, the problem does exist, and unfortunately if any, relatively minor group in the population possesses the health literacy
at sufficient level to understand that VD is a suboptimal health condition which carries a multi-factorial character. Thereby, some
of the contributing factors are clearly preventable and, therefore, if treated properly, have a potential to milden the VD. Current
chapter demonstrates specific signs and symptoms of Flammer syndrome in women suffering from vaginal dryness, although
individualised patient profiles clearly discriminate between pre- and postmenopausal women regarding the subgroup-specific
symptoms. Noteworthy, about 20% of the VD patients involved in the study notify a delayed or even impaired wound healing
observed for themselves over a couple of years.

Optimising modifiable risk factors accompanying FS phenotype at the level of primary prevention is strongly recommended.
Individualised patient profiles provide important information for VD mitigating measures tailored to the person. Further, future
projects should essentially deal with the complexity of vulvar-vaginal dryness as part of the Sicca syndrome in individuals with
FS phenotype, in order to prevent genital female cancers which may occur at any age. In contrast to the human papilloma virus as
possible trigger of the disease, the role of the vulvar-vaginal dryness as an important risk factor is strongly underestimated in
currently applied diagnostic and treatment approaches.

Keywords Vaginal dryness - Vaginal dysfunction - Vasoconstriction - Dehydration - Sicca - Stress - Altered sense regulation -
Blood pressure - Menopause - Hormonal regulation - Microbiome - Pain - Sexual intercourse - Headache - Psychological
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Vaginal dryness is a problem which women
reluctantly speak about: what is
behind the issue?

Vaginal dryness (VD) affects both pre- and postmenopausal
women at any age. Since the hormonal down regulation dur-
ing the climacteric period is considered as being the main
course of the VD, affected women prefer not to talk about
the problem. However, the problem does exist, and unfortu-
nately if any, relatively minor group in the population pos-
sesses the health literacy at sufficient level to understand that
VD is a suboptimal health condition which carries a multi-
factorial character. Furthermore, some of the contributing fac-
tors are clearly preventable, the mitigation of which therefore
has a potential to milden the VD manifestation.

VD is a widespread problem negatively
impacting the life quality

Some statistics

According to several population studies, more than half of post-
menopausal women aged over 51 years suffer from mild or
severe VD related to specific changes in menopausal hormonal
regulation linked to the decreasing level of oestrogen. On the
other hand, it is also true that around 17% of premenopausal
women aged 1750 years do experience problems with a sexual
intercourse, due to vaginal dryness and painful sex [1].

Diagnosis

Usual symptoms of the VD are skin irritation, burning, itching
and/or simply discomfort in the area—all primarily of non-
bacterial origin that should be determined by gynaecologist.

Severe consequences

Painful intercourse strongly contributes to the lost sexual de-
sire. Dyspareunia and anxiety towards regular sexual inter-
course are severe consequences negatively impacting the life
quality of the affected females and couples [2, 3]. Further,
severe VD strongly influence daily life of the affected individ-
uals by causing uncomfortable or even painful sit, stand, sport
and exercise etc. [4]. Finally, dry vaginal tissue in a long-term
is strongly predisposed to frequent infections affecting and
diminishing physiologic functioning of the urogenital tract.
Therefore, normal vaginal lubrication, acidic vaginal pH and
normal vaginal microbiome are the life-important physiologic
conditions which effectively help defending against perma-
nent attacks by pathologic microbial contamination.
Contextually, VD is associated with microbiome alterations
demonstrating low abundance of Lactobacillus [5].
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Known VD triggers and contributors

Main contributors known triggering VD and worsening the
condition are summarised below. Amongst them, the best ac-
knowledged is the hormonal down regulation of oestrogen; all
other factors are strong contributors which, however, are
much less investigated.

Hormonal regulation changes

Hormonal regulation changes by low and/or decreasing level
of oestrogen usually occurs in peri- and postmenopause but
also during breastfeeding—both are physiologic processes.

Menopausal symptoms including VD may result also from
non-physiologic events such as intensive vaginal douching,
cigarette smoking, cold medications, surgical removal of the
ovaries, anti-oestrogen medication (e.g. to treat endometriosis
and uterine fibroids), application of some anti-depressants
(e.g. tricyclics), as well as irradiation and chemotherapy im-
plemented to cancer patients.

Finally, several relevant pathologic conditions may lead to
onset of VD such as immune system related disorders (aller-
gies and Sjogren syndrome) [6] and application of antihista-
mines, as well as premature ovarian insufficiency (e.g. due to
accelerated ageing) [7] and diabetes, amongst others.

Dehydration

Sufficient liquid intake is essential for the proper vaginal lu-
brication [8]. The whole body dehydration may strongly con-
tribute to the Sicca syndrome including VD and headache
amongst others [9]. Artificial lubrication with the vaginal
moisturising gels is one of the most effective treatments
against vaginal dryness.

Excessive vasoconstriction

Some studies have demonstrated that a lack of lubrication may
be caused by significantly decreased blood flow to the vaginal
walls demonstrated particularly due to excessive primary vas-
cular dysregulation, secondary vasoconstriction (e.g. due to can-
cer treatment), ageing, abnormal metabolism related pathologies
such as diabetes, and changes in vaginal innervation also aug-
menting vasoconstriction and promoting vaginal dryness [10].

Psychologic factors and stress overload

Psychologic factors play an important role in VD develop-
ment and secondary complications [11]. For example, it is
evident that not enough foreplay before sex frequently causes
VD in both—pre- and postmenopausal women. Further, sig-
nificant stress overload and anxiety negatively impacts both
libido and vaginal lubrication [2, 3].
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Hypothesised relationship
between the Flammer syndrome phenotype
and VD predisposition

The above summarised facts strongly support the hy-
pothesis that both pre- and postmenopausal women dem-
onstrating Flammer syndrome phenotype may be strong-
ly predisposed to vaginal dryness. In particular,

— On the one hand, excessive vasoconstriction plays
the central role in expression of the Flammer syn-
drome (FS) phenotype and, on the other hand,
strongly contributes to the VD onset

— Specific psychological aspects are characteristic for
FS such as meticulous personality with a particularly
pronounced tendency to perfectionism that can result
in significant stress overload demonstrated as a
strong contributor to the VD development

— An altered sensation regulation is typical for the FS
affected individuals such as strongly reduced feeling
of thirst, amongst others; in this condition, if the
sufficient liquid intake is not well controlled, it
may lead to significant body dehydration and conse-
quent Sicca syndrome including VD manifestation
[6, 7,9, 12].

Materials and methods
Study design
Patients with VD

Vaginal dryness was determined utilising patient self-
reports and confirmed by gynaecologic examination of
otherwise healthy patients introduced for check-up. The
grade of the VD was evaluated by using a visual ana-
logue scale (VAS) 0-10, where 0 means the absence of
VD and 10—intolerable VD.

Altogether, 54 patients suffering from vaginal dry-
ness, both premenopausal and postmenopausal ones,
have been recruited. Menopausal status has been con-
sidered as an important stratification criterion; corre-
sponding statistical evaluations are presented in the
subchapter “Results”.

VD symptoms-free controls

Altogether 52 VD symptoms-free individuals—both premen-
opausal and postmenopausal ones, have been clinically exam-
ined attesting an absence of gynaecological pathologies and
complains. The investigated women have been interviewed
personally for the study during their hospital outpatients visits.

15-ltem questionnaire to characterise the Flammer syndrome
(FS) phenotype

The FS phenotype has been characterised earlier [12]. The FS
questionnaire (see Table 2) applied to the actual study has
been developed at the University Ophthalmologic Hospital
Basel, Switzerland [13]. The actual version of the FS-
questionnaire has been recently applied to analyse the FS
symptoms in related health conditions such as “dry mouth”
[14], Sicca and Sjogren syndromes [6], as well as
gynaecological diseases such as several subtypes of breast
cancer and metastatic disease [15-17].

Statistical analysis

For analytical and statistical evaluations, the data have been
transferred to Microsoft Excel. SPSS Statistics v20.0.0 soft-
ware (IBM, Armonk, New York, USA) has been applied. The
prevalence of individual symptoms in groups of comparison
has been evaluated and expressed in percentages. Pearson’s
chi-square test of associations has been applied. P values be-
low 0.05 have been considered as statistically significant.

Results

Specialised questionnaire analysing the prevalence of the VD
patients versus controls has been used to investigate, whether
women suffering from VD demonstrate specific features of
the FS-phenotype as hypothesised here. VD patients recruited
in the study have been stratified in subgroups according to
their menopausal status, in order to answer the questions,
whether the VD contributing factors are similar for or differ
between pre- and postmenopausal patients—statistical analy-
sis is provided in the Table 1.

Table 2 summarises the evaluation of the symptoms’ prev-
alence in the groups of comparison; corresponding statistical

Table 1 Age distribution amongst premenopausal and postmenopausal vaginal dryness (VD) patients, and healthy controls

Number of patients Premenopausal VD Postmenopausal VD Healthy controls
34 20 52

Patients age mean (min-max), [years] 40.62 (27-49) 59.9 (50-77) 54.62 (25-89)
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é significance is noted. Systemic effects linked to the individual
8 symptoms of the FS-phenotype are notified. Their relevance
E for the VD risks is presented.
3 & The most significant differences between the VD sub-
g § groups as well as between VD patients and healthy controls
2 2= 2 are presented in Fig. 1.
= g5 2
ERR N
k 5 & 2 Data interpretation
> T
The results of the pilot study strongly support the hypothesis
that both pre- and postmenopausal women suffering from vag-
inal dryness demonstrate symptoms and signs characteristic for
E the FS phenotype. The most significant differences recorded in
'é 5 the study are presented in Fig. 1 and concluded below.
2 % < g E:z E‘ FS symptoms and signs with 5|m|!ar profiles for both
2 2 5 13 @‘JE Z pre- and postmenopausal VD patients
28| 85 E:2
E :§ é = g E % — Major role of the vascular component by excessive
& CH I » vasoconstriction (symptoms 1 and 2)
—  Low blood pressure (symptom 3)
—  Altered sense regulation such as smell perception (symptom
- 11); in particular, decreased perception of thirst (symptom 6)
o may play an important role leading to insufficient liquid
- ? % intake and body dehydration that is strongly supported by
éﬂ fé ; 5 another FS-symptom 7, namely much more frequent head-
‘ ) § "g ache in VD patients compared to the control group. To this
g % ¢ B end, frequent headache has been demonstrated as one of the
E» 5 g g N typical §ymptoms gf the body dehydration and as linked to
2 > % 02 that an increased risk of stroke even at young age [18].
3 é‘)% = 3 % —  Although being statistically non-significant, following FS-
2 BE S22 symptoms have been demonstrated as more prevalent in VD
§ g 2 g é; % patients than in controls: dizziness, altered sleep patters,
*2 *é § *é é z:‘ increased drug sensitivity, slim body shape and tinnitus.
3 o F e
< a a Menopausal-specific difference in FS-related profiles
— No feeling of thirsty is more strongly pronounced in pre-
menopausal VD patients
- —  Also smell perception is stronger in premenopausal VD
é 9 patients o .
g 2 E —  Vasoconstriction is more pronounced in premenopausal
2 B & VD patients
§ '§ E gb — In contrast, longer sleep onset is reported by postmeno-
& & —g § pausal VD patients who also to 100% suffer from fre-
2| 5 5 % 23 quent headache and more frequently report on accompa-
é g % g § g nying symptoms such as an impaired vision, deafness
g ;; ; Z é % appeared in the extremities
| 2 S = 2 — Painkillers are taken more frequently by postmenopausal
= VD patients who also more frequently report on low BMI
el z 2 = in early adulthood than premenopausal VD patients
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1. Do you frequently observe that your hands
and feet remain cold even during the summer
time? Have you experienced that other people

tell you that about your extremities? //

90,0%
80,0%
700% -

3. Do you know, whether your blood pressure is
(was earlier) low?

7. How frequently do you suffer from a
headache?

95,0% -

85,0%

A
#
pd
600% - sso%
,0%
s00% | 442% 50,0% |
: e
40,0% 450% -
e o
30,0% >
B > 200%
20,0% <
Dryness Dryness Dryness Healthy 35,0%
PreM PostM Dryness Dryness
PreM PostM

750%
48,1% i
65,0%
550%
// 45,0% <
Dryness Dryness Dryness Healthy
Dryness Healthy PreM PostM

2. Do you feel cold soon, when you do not move

11. How strong is your sense of smell? Have you

or seat for a while?

6. How do you feel thirsty in general?

observed that you percept any smell much
stronger / earlier compared to other people

e g
o e around you?
s 60,0% -
0% 765% S 52,9%
55,0% 3
80,0% P A 48,1% 60,0% -~ 52,9%
p 50,0% % i 9
70,0% ~ - 550% 7 48,1%
P 45,0% - 50,0% -
60,0% < ¥ - ——40,0% T
B 48,1% el 450% 7 | 36,5%
50,0% - P 40,0% 7
/ 35,0% - o
200% - - 1 350% 7
L % 30,0% 7
30,0% 7 - | | 2s0% 250% -z
P 5L 4 7 i
20,0% 20,0% 20,0% -
Dryness Dryness Dryness Healthy Dryness Dryness Dryness Healthy Dryness Dryness Dryness Healthy
PreM PostM PreM PostM EreM PostM

Fig. 1 The most pronounced prevalence of individual symptoms
characteristic for the FS-phenotype in VD patients versus controls is
demonstrated. “Dryness PreM” - premenopausal VD patients, “Dryness

—  Tinnitus is more frequent in premenopausal VD patients
than in postmenopausal counterpart.

Most frequent combination of the FS-symptoms
in premenopausal VD patients

—  Excessive vasoconstriction

—  Feeling cold soon

—  Low blood pressure

—  Dizziness

—  Strongly reduced thirst perception
— Headache

—  Strong smell perception

—  Perfectionistic personality

—  Tinnitus

Most frequent combination of the FS-symptoms
in postmenopausal VD patients

—  Excessive vasoconstriction

—  Feeling cold soon

—  Low blood pressure

— Dizziness

—  Prolonged sleep onset

— Headache and migraine with accompanying symptoms
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PostM” - postmenopausal VD patients. “Dryness” combines both VD sub-
groups; “Healthy” = control group; specifically to the question 6, the answer
“I do not feel thirsty” is displayed

— Pain
— Low BMIl in early adulthood

Expert recommendations

Optimising modifiable risk factors at the level of VD primary
prevention is strongly recommended. The above presented
profiles provide a lot of information for the targeted preven-
tion. Corresponding measures should be tailored to the indi-
vidual. However, general measures consider regulation of
vaginal pH and microbiota depending on the hormonal status,
microbiota composition and the phase of menstrual cycle.
Regarding the microbial composition, dietary interventions
may be suggested supporting the primary colonisation by
Lactobacilli to the vaginal microbiota [19].

Finally, future projects should essentially deal also with
vulvar-vaginal dryness as part of the Sicca syndrome in females
with FS phenotype predisposed to lichen sclerosus of vulva
(LSV). LSV demonstrates clear symptoms of the tissue dryness
(skin sensitivity and irritation, burning, itching, pain, etc.) and
step-by-step leads to vulvar atrophy, fibrosis and dysplasia that
may result in a manifestation of the vulvar carcinoma, if not
effectively treated well in time. To this end, in the USA, women
have a 1 in 333 chance of developing vulvar cancer at some
point during their life. The American Cancer Society reports on
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about 6190 cancers of the vulva in USA in 2018, and about
1200 women die of this cancer [14]. In contrast to the human
papilloma virus as possible trigger of the disease, the role of the
vulvar dryness as an important risk factor is strongly
underestimated in currently applied diagnostics and treatment.
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