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WHAT IS ALREADY KNOWN
ONTHIS TOPIC?

. ) ) ABSTRACT
Pituitary volume is reduced in sev-
eral anxiety disorders.
The HPA axis is key in stress and Objective: Many previous studies have reported decreased pituitary volume in various anxiety disorders
anxiety responses compared to healthy controls. In this context, this study was conducted with the hypothesis that pituitary
Vaginismus shows features similar volume is reduced in this patient group as in other anxiety disorders.
to anxiety disorders.
Methods: Ten women with vaginismus and 10 healthy controls were included in the study. Structural mag-
WHAT THIS STUDY ADDS ON netic resonance imaging and volume measurements of the participants were performed in the radiology
THISTOPIC? department.

This study is the first to examine
pituitary volume in vaginismus.

It found significantly reduced pitu-
itary volume in affected patients.
The findings suggest a structural Conclusion: The present findings suggest that vaginismus may be closely related to anxiety-related condi-
link between vaginismus and anx- tions involving at least the pituitary gland.

iety-related conditions.

Results: The mean pituitary volume of women with vaginismus was found to be significantly decreased
compared to healthy controls.
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E"T‘a": _ A recurrent or persistent involuntary spasm of the outer third of the vaginal muscle that prevents
fatihtabara@gmail.com intercourse or vaginal examinations and interferes with sexual activity is known as vaginismus.' It
seems that the clinical appearance of vaginismus exhibits important similarities with anxiety-related
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(HPA). In the HPA, the following alterations occur in stress-related
conditions. First of all, the production of the hypothalamic cortico-
trophin-releasing hormone increases. This increase provokes the
release of adrenocorticotropin hormone (ACTH). Consequently, the
adrenal cortex secretes more cortisol when ACTH is present. The
induction of these hormone shifts may result in feelings of anxiety
related to the autonomic nervous system.

Substantially smaller pituitary volumes have been found in patients
with obsessive-compulsive disorder (OCD) compared to healthy
controls when examining various anxiety disorders.? Kartalci et al®
determined smaller volumes of the pituitary in another anxiety dis-
order, panic disorder. They discovered that patients with panic disor-
der had substantially smaller pituitary volumes compared to healthy
controls. Agoraphobics had even smaller pituitary volumes than
non-agoraphobics. Additionally, they found a strong association
between pituitary volume and both symptom severity and illness
duration in panic disorder patients, suggesting that reduced pitu-
itary volume may be linked to the functional abnormalities observed
in panic disorder. In a recent study conducted by the team, pituitary
volume was found to be decreased in patients with social anxiety
disorder.* As can be seen in these studies performed on a variety of
anxiety states, pituitary volumes seem to be affected structurally.

It should be noted the role of the pituitary gland in stress and anxi-
ety-related conditions. The HPA is an important cascade in the occur-
rence of stress, fear, anxiety, and related situations. Research has
shown that stress activates the HPA axis, resulting in elevated corti-
sol levels, which can influence emotional and behavioral responses
associated with anxiety disorders.>¢ For instance, Hek et al® found
that anxiety disorders are correlated with increased salivary corti-
sol levels, indicating a direct relationship between HPA axis activity
and anxiety. Similarly, Zhou et al® reported that heightened HPA axis
activity is linked to impaired glucose regulation in anxiety disorder
patients, further emphasizing the physiological implications of HPA
dysregulation in anxiety contexts. Moving from this association,
investigating pituitary gland volumes in fear and anxiety-related
conditions is crucial. Moreover, magnetic resonance imaging (MRI)
studies have shown volumetric changes in the pituitary gland that
correspond to alterations in its functional state.”® In this context, the
current study aimed to evaluate pituitary gland volumes in patients
with vaginismus which is associated with anxiety disorders, at least
in terms of comorbidity, and is closely related to fear and anxiety,
anticipating that gland sizes would show variations in these individ-
uals, similar to findings reported in various anxiety disorders.

MATERIAL AND METHODS

Participants

The patient group consisted of individuals who met the DSM-5-TR
(Diagnostic and Statistical Manual of Mental Disorders Fifth Text
Revision Edition) criteria for genito-pelvic pain/penetration disorder
and applied to the Firat University School of Medicine, Department
of Psychiatry, in a sequential sequence. Although it is mentioned as
genito-pelvic pain/penetration disorder in DSM-5-TR, the general
term vaginismus was preferred throughout the study. All patients
with vaginismus were enrolled in a sexual treatment program under
the supervision of a senior psychiatrist (S.B.). All patients had lifelong
vaginismus. From all the patients, written informed consents were
taken to participate in the present investigation. The individuals of
the present study were those who had participated in the previous
examination in which the hippocampus and amygdala volumes of

these patients were assessed.’ To exclude any organic reason for vag-
inismus, all the patients had been already examined genitally by the
Department of Gynecology. The local Ethics Committee of the Firat
University School of Medicine (Date:11/02/2014, Approval number:
21591) has givenits approval to the project. The actionsimplemented
were in line with the Helsinki Declaration of 1975, as amended in
1983. Vaginismus was diagnosed using the Structured Clinical
Interview for DSM-5 Disorders-Clinician Version (SCID-CV).'%"" Of the
patients, 1 had a depressive disorder not otherwise specified, and
another had social anxiety disorder. Apart from this, no other comor-
bid condition was detected. The study planned to exclude patients
with a history of head trauma, severe medical conditions (current or
past), neurological disorders, intellectual disabilities, conditions pre-
venting neuroimaging (such as cardiac stents), and alcohol or sub-
stance abuse within the 6 months prior to the study. But none of the
patients met the exclusion criteria. Ten healthy control participants
were recruited. The healthy control group consisted of female hospi-
tal employees who were age-matched and agreed to participate in
the study voluntarily. A careful diagnostic interview was conducted
on healthy controls to rule out the possibility of a DSM-5 mental ill-
ness. The following exclusion criteria were applied: a history of head
trauma or seizures, any current or lifetime mental, major medical, or
neurological illness, a first-degree relative with a history of mental
iliness or head trauma, and any condition preventing neuroimaging,
such as the presence of a cardiac stent.

Magnetic Resonance Imaging Procedure

Magnetic resonance imaging was performed using a 1.5 T General
Electric scanner (General Electric Medical Systems, Milwaukee, WI).
A T1-weighted sagittal scout image was captured to confirm head
positioning and image quality for both patients and healthy controls.
The imaging parameters were as follows: TE=15.6 ms, TR=2000 ms,
TI=700 ms, echo spacing=15.6 ms, Field of View (FOV)=240 mm,
8 echoes, resolution=0.9375 x 0.9375 x 1.328 mm, 128 contiguous
slices, with a total scan time of 8 minutes and 36 seconds. Tracings for
the pituitary gland were performed by 2 radiologists who worked in
the neuroradiology department (U.A. and H.Y.). An important point
is that the 2 raters were blind to the diagnoses of the patients. All
images were processed using a semi-automated software program
called GE Volume Viewer Voxtool 4.2. The intra-class correlation coef-
ficient for pituitary was determined to be 0.90.

First of all, neuroradiologists used neuroanatomical atlases when
tracing the pituitary gland boundaries.’>'* Apart from this, as in
previous studies,'*'® the tracking of the pituitary gland was carried
out by the team’s neuroradiologists, guiding previous volumetric
research on the pituitary gland'®'” and, followed by MacMaster and
Kusumakar.' During tracings, boundaries were accepted as follows.
It was agreed upon that the pituitary gland’s inferior border was the
sphenoid sinus. The optic chiasm and the third ventricle’s infundibu-
lar recess establish the pituitary gland’s upper limit. Figure 1 displays
imaging samples that belong to the pituitary gland. All data on the
gland are presented in cubic centimeters in Table 1.

Statistical Analysis

Statistical analyses were performed using SPSS for Windows, version
22.0 (SPSS, Armonk, NY: IBM Corp.). A significance threshold of less
than 0.05 was applied to the data to assess its importance. First, the
volume differences for the pituitary gland between patients with
vaginismus and healthy control participants were compared using
an independent t-test. Additionally, for continuous variables such as
age, it was also used. To compare categorical variables like gender,
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Figure 1. Delimitation of the pituitary according to the proposed
tracings.

the chi-square test was applied. Analysis of covariance (ANCOVA)
was used for comparisons of pituitary gland volumes while control-
ling for age. In addition, for correlation analyses, Pearson’s correla-
tion test was used.

RESULTS

The mean age of the participants was 27.90 + 7.25 years in the
patient group and 27.40 + 5.38 years in the control group. After sta-
tistical evaluations, no statistical difference was detected between
patient and control groups for age, sex distribution, handedness, or
duration of education (>0.05). Table 1 lists some demographic and
clinical information for each group. Volumetric measurements dem-
onstrated a 38% significant volume reduction in the pituitary gland
in patients compared to healthy controls. In terms of absolute pitu-
itary gland volumes, patients with vaginismus had mean pituitary
gland volumes that were statistically considerably lower than those
of healthy controls (for patients with vaginismus: mean=0.52 cm?,

Table 1. Demographic, Clinical and Volumetric Features of Healthy
Subjects and Patients with Vaginismus

Patients with

Vaginismus (n=10) Controls (n=10)

Gender (F/M) 10/0 10/0
Handedness (right) 10 10
Age (mean + SD) 27.90 +£7.25 27.40 +5.38

Pituitary (cm?) 0.52 +0.09 0.83 +0.14*

All volumes are in cubic mililiters (cm?). F, female; M, male; mean + SD,
mean and standard deviation.
*P<.001.

SD=0.09; for healthy control subjects: mean=0.83 cm?, SD=0.14,
t=5.66, P <.001). In addition, when performing ANCOVA controlled
for age, it was found that the statistical significance identified by
independent t-test continued (P < .001). As for the correlational
analyses, there was no remarkable association found between the
volumes of the pituitary gland and the age or duration of the illness
(P <.05).

DISCUSSION

In the current study, patients with vaginismus and healthy controls
were compared in terms of pituitary volume. It was discovered that,
when compared to healthy controls, the pituitary gland volumes of
individuals with vaginismus were considerably lower. When control-
ling for age in ANCOVA, this statistical significance remained.

In vaginismus, the reduction in pituitary volume may be linked to
several biological mechanisms, including chronic stress and dys-
regulation of the HPA axis. Individuals with vaginismus may expe-
rience chronic psychological stress, often related to anxiety, fear of
sexual intercourse, or negative associations with sexual activity. On
the other hand, these individuals can experience some conflicts with
their or their spouse’s families because of child expectancy. This may
also be another psychosocial stress factor. This prolonged stress can
lead to sustained activation of the HPA axis, which is responsible
for regulating the body’s stress response. Chronic activation of the
HPA axis leads to an overproduction of cortisol, the primary stress
hormone. Prolonged exposure to elevated cortisol levels has been
linked to structural changes in brain regions, including the hippo-
campus, prefrontal cortex, and pituitary gland. Research has shown
that chronic stress and elevated cortisol may contribute to reduc-
tions in pituitary volume, as seen in other stress-related conditions.>*
The HPA axis operates on a negative feedback loop where cortisol
signals to the brain (including the pituitary gland) to downregulate
further cortisol production. In individuals with chronic stress or anxi-
ety disorders, this feedback loop may become dysregulated, lead-
ing to prolonged HPA axis activation and sustained cortisol release.
Dysregulation of the HPA axis has been associated with structural
changes in the pituitary gland, including volume reduction. Finally,
the psychological distress experienced in vaginismus could further
dysregulate the HPA axis, as sexual activity itself becomes a stressor.
This could perpetuate the cycle of HPA axis hyperactivation, further
contributing to reduced pituitary volume over time.

Abnormalities in the pituitary gland volumes in patients with vagi-
nismus have not been previously examined. The results revealed
that there was a significant volume reduction of the pituitary gland
in vaginismus patients compared to healthy control subjects, sug-
gesting that vaginismus might be an anxiety equivalent, at least
concerning the pituitary gland structurally. Although it was shown
that structural changes occur, there is also a need for functional neu-
roimaging to examine hormonal changes, as hormonal and other
functional changes may be contributing to the structural changes
in the pituitary gland in ways that are not yet understood. It has
been established that medicines can influence the volume of the
pituitary gland. Jung et al'® found that drug-naive male patients
with OCD had significantly smaller pituitary volumes compared to
medicated patients and healthy controls. However, there was no dif-
ference between controls and medicated patients. This implies that
the impact of medications on the pituitary may be the cause of the
elevated pituitary volume in medicated patients. For this reason, a
strong aspect of the study is that the sample of the present study
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was free of drug use. However, it is clear that there is a need for
studies addressing structural and functional imaging as well as
simultaneous pituitary gland hormonal changes.

There are certain limitations to the current study that should be dis-
cussed. First and foremost, the low sample size is a significant restric-
tion. However, it is very hard to gather patients for an investigation
with such a specific diagnosis. Secondly, because of the diagnosis
itself, the study consists of only female patients. This may also be
considered an advantage in excluding gender effects on pituitary
volumes. Another limitation is evaluating a single neuroanatomic
region in isolation. Thirdly, while the study highlights the potential
role of stress in pituitary gland changes in vaginismus, state and trait
anxiety levels in the participants were not directly assessed. Previous
studies, such as Tugrul and Kabakci,?® have underscored the impor-
tance of these anxiety dimensions in vaginismus patients. Including
state and trait anxiety assessments using validated tools like the
State-Trait Anxiety Inventory would have provided a more compre-
hensive understanding of the psychological underpinnings of the
condition. Furthermore, concurrent hormonal changes associated
with the pituitary gland were not examined. Solely evaluating ana-
tomical changes raises questions about whether these changes are
a cause or consequence of the condition. Fourth, the cross-sectional
design of the current study limits the ability to establish causal rela-
tionships. Longitudinal research, involving repeated assessments of
patients over time, could provide greater insight into the develop-
ment and progression of pituitary gland changes in vaginismus.

Futureresearch should aimtoaddress these limitations.Incorporating
larger, more diverse samples could improve the generalizability of
findings. Assessing both structural and functional changes in the
pituitary gland in conjunction with hormonal and psychological
evaluations, including state and trait anxiety, would provide a more
holistic understanding of the neurobiological underpinnings of vag-
inismus. Additionally, longitudinal studies could explore how pitu-
itary volume changes correlate with treatment outcomes, further
elucidating the condition’s pathophysiology.

In conclusion, the present study found that patients with vaginismus
had smaller pituitary gland volumes compared to those of healthy
control subjects. The present findings suggest that vaginismus may
be closely related to anxiety-related conditions involving at least the
pituitary gland. However, novel studies with larger sample sizes are
required.
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