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Abstract

AIM: To compare hippocampus and amygdala volumes of patients with vaginismus with those of healthy control subjects.

METHODS: Magnetic resonance imaging was per​formed on ten patients with vaginismus and ten control subjects matched for age and gender. Volumes of the hippocampus and amygdala were blindly measured. 

RESULTS: We found that the mean right amygdala volume of patients with vaginismus were smaller than that of the healthy controls. With regard to hippocampus volumes, the mean left and right hippocampus volumes were smaller than those of the healthy controls. 

CONCLUSION: Our present findings suggest that there have been hippocampus and amygdala structural abnormalities in patients with vaginismus. These changes provide the notion that vaginismus may be a fear-related condition. 
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Core tip: Our present findings suggest that there have been hippocampus and amygdala structural abnormalities in patients with vaginismus. These changes provide the notion that vaginismus may be a fear-related condition.
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INTRODUCTION

Vaginismus is described as a condition of no permission of intercourse and vaginal examinations due to spasm of the exterior 1/3 of the vagina. The Diagnostic and Statistical Manual of Mental Disorders, 4th ed. (DSM-IV)[1] describes vaginismus as recurrent or persistent involuntary spasm of the musculature of the outer 1/3 of the vagina that interferes with sexual intercourse[2]. Although many cases of vaginismus are dealed with in sexual function disorders, when we look at its clinical picture, we can notice that vaginismus is also an anxiety related condition in daily practice. 

The clinical picture of vaginismus is similar to that observed in phobic states. In usual, somatic com​ponents of anxiety accompany with other symptoms of vaginismus. Phobic states, anxiety and related clinical conditions are related to the hypothalamic-pituitary-adrenal axis (HPA). In these conditions, hypothalamic corticotropin-releasing hormone production increases, raising the pituitary release of adrenocorticotropin hormone (ACTH). This increase in ACTH levels leads to increased cortisol release by the adrenal cortex. These hormonal changes can affect many anxiety related symptoms associated with the autonomous nervous system. In this context, in our unpublished study, we performed an investigation to examine QT wave (QTd) and P wave (Pd) dispersions, which are associated with dysfunctioned autonomous nervous system, in the electrocardiogram of patients with vaginismus and healthy control subjects. We found that the mean Pmin value of the patients with vaginismus was statistically significantly lower than that of the healthy controls whereas the mean Pd value of patients with vaginismus was considerably higher than that of healthy control subjects, and that the mean QTmax value of the patients was statistically significantly higher than that of the healthy control subjects, in addition to the finding that the mean QTd value of the patients with vaginismus was considerably higher than that of healthy control subjects, considering that vaginismus patients might be vulnerable to the cardiac problems which are related to cardiac rhythm. This previous ECG study provides another support for the association between anxiety, autonomous system dysfunction and vaginismus. 

The hippocampus and amygdala are important limbic and paralimbic brain areas linked to emotional regulation[3,4], with the involement of the hippocampus in learning and verbal memory[5] and amygdala in emotional perception, possibly determining emotional and social behaviors[6,7]. On the other hand, there is an important association between hippocampal region and anxiety. First of all, the hippocampus is a gluco​corticoid feedback area. Therefore, it is highly sensitive to endogenous glucocorticoid levels and is an important region affected by stress modulation which is controlled by the HPA[8-10]. In this context, although the hippocampus and amygdala are important regions in anxiety modulation, no study has examined their imaging to date. In this study, we compared hippocampus and amygdala volumes between patients with vaginismus and healthy control subjects. 

MATERIALS AND METHODS
Study subjects

Ten consecutive female patients meeting DSM-IV criteria for vaginismus and seeking treatment at the Firat University School of Medicine, Department of Psychiatry, Elazig, Turkey were included in the present study. The local ethics committee approved this investigation, accor​ding to international guidelines on human research. Written informed consent was obtained from each patient. The mean age of the patients were 27.90 ± 7.25 years. Patients in the present study were those of another unpublished study in which we evaluated P and QT wave dispersions. Diagnoses were obtained by using the Structured Clinical Interview for DSM-IV Disorders-Patient Version[11,12]. In regard to comorbidity, of our patients, one had social anxiety disorder and one had depressive disorder. No other comorbidity was determined. As mentioned in our unpublished study, patients with vaginismus were on a sexual therapy program performed by a senior psychiatry assisstant. All patients and control subjects underwent a detailed physical and neurological examination and clinical assess​ment to exclude any neurological or comorbid conditions. The healthy control group was composed of also ten females, with a mean age of 27.40 ± 5.38 years. Exclusion criteria included: (1) a history of head trauma; (2) current or lifetime severe medical problems; (3) any current or lifetime neurologic problems; (4) the existence of mental retardation; (5) any problem that prevented them to undergo neuroimaging, particularly existence of cardiac stent; (6) and alcohol/substance abuse within the 6 mo preceding the study. Healthy control subjects were excluded if the following criteria were met: Existence of any DSM-IV axis I disorder, having any first-degree relative with a history of psychiatric disorder, a history of head trauma or seizure, existence of any current or lifetime major medical and neurologic illness, any problem that prevented them to undergo neuroimaging, particularly existence of cardiac stent.
Magnetic resonance imaging procedure

All subjects underwent magnetic resonance imaging (MRI) scans at rest. All in vivo data were collected on a 1.5 T General Electric scanner. In brief, the parameters used for this study were: TR = 2000 ms, TE = 15.6 ms, TI = 700 ms, FOV = 240 mm, echo SPACING = 15.6 ms, 8 echoes, RESOLUTION = 0.9375 mm × 0.9375 mm × 1.328 mm, 128 contiguous slices, 8 min 36 s. The tracing and measurements were done by two neuroradiologists (HY, UA). They were blinded to identity and diagnoses of the subjects. We calculated the intra-class correlation coefficients to be 0.90 for the hippocampus and 0.90 for the amygdala.
To do manual tracing for anatomical regions, anatomic atlases were used[13-15]. On the other hand, tracings were adapted from Caetano et al[16] and Brambilla et al[17]. When tracing the hippocampus, the process was started on the coronal slice at the line that the superior colliculus was completely connected with the thalamus and was finished one slice before the mamillary bodies appeared. The superior boundary was described as the corona radiata and ambient, and the inferior border was selected as the white matter. The process was finished by tracig of lateral border which was the inferior horn of the lateral ventricle. When tracing the amygdala, the process was started at the point that the mamillary body can be observed. Temporal lobe white matter was accepted as the superior and lateral limits, and the white matter of the parahippocampal gyrus was accepted as the inferior border. The anterior border was described as the limit that the amygdala could not be observed as well. The delimitation of the hippocampus and amygdala is presented in Figure 1.

Statistical analysis

Statistical analyses were performed using Statistical Package for Social Sciences (SPSS version 16.0, Chicago, Illinois). Independent t test was used to com​pare volume differences in the left and right hippo​campus and amygdala regions in addition to continous variables such as age. For the comparison of categorical variables, 2 test was performed. In addition, analysis of covariance (ANCOVA) was used, controlling for age. Statistical significance was accepted at P < 0.05. 
RESULTS

As given in Table 1, we did not determine any significant differences between patients with vaginismus and healthy control subjects in regard to sex distribution (both groups were composed of female subjects), age, and educational level (P > 0.05). 

With regard to amygdala volumes, we found that the mean right amygdala volume was smaller in patients with vaginismus than in the healthy controls (left amygdala: 1799.04 mm3 ± 289.95 mm3 vs 2006.78 mm3 ± 425.39, P > 0.05; right amygdala: 1816.57 mm3 ± 271.73 mm3 vs 2055.64 mm3 ± 284.95 mm3, P = 0.07). When controlled for age, ANCOVA demonstrated that the statistically significant difference continued for the right amygdala (P < 0.05).

With regard to hippocampus volumes, we found that the mean left and right hippocampus volumes were smaller in patients with vaginismus than in the healthy controls (left hippocampus: 2505.22 mm3 ± 223.03 mm3 vs 2908.79 mm3 ± 300.04 mm3, P < 0.05; right hippocampus: 2501.30 mm ±  463.81 mm3 vs 2907.61 mm3 ± 247.34 mm3, P < 0.05). When controlled for age, ANCOVA showed that the statistically significant difference lasted (P < 0.05 for both the left and right hippocampus).

No significant correlation was found between the duration of illness and age, and the volumes of both sides of the hippocampus and amygdala (P > 0.05). 

DISCUSSION

To our knowledge, this is the first study to examine the amygdala and hippocampus volumes in patients with vaginismus, and our results provide the first MRI evidence of reduced amygdala and hippocampus volumes in patients with this disorder. The volumes of both sides of the hippocampus and the right amygdala were significantly smaller in patients with vaginismus than in healthy control subjects. Of particular note is the fact that these findings were obtained in a sample of patients with “pure” vaginismus, with one patient having social anxiety disorder and one having depressive disorder, without any other past or current major psychiatric comorbidity. On the other hand, another important feature of the present investigation was one-to-one matching between the patients and healthy control groups in regard to gender, since all subjects were females, which minimized possible confounding factors such as gender. In addition, by using ANCOVA controlling for age, we eliminated the effects of age. After this control, statistically significant differences con​tinued for both amygdala and hippocampus regions. In fact, since there have been no previous study which evaluated the volumes of any brain region beyond the hippocampus and amygdala, we do not compare our results with those of others. However, our study grıup previously examined the volumes of the hippocampus and amygdala in patients with somatization disorder which is a psychiatric disorder strongly related to both the troubles in the regulation of emotion and copying stress. In that study, we revealed that somatization disordered patients had significantly smaller mean volumes of the left and right amygdala without any differences in regard to whole brain, total gray and white matter or hippocampus volume[18]. In addition, volumes of the hippocampus and amygdala were measured in patients with refractory obsessive-compulsive disorder (OCD)[19]. In that study we found that the mean left and right hippocampus and amygdala volumes of the patients were smaller than those of the healthy controls. Although OCD severity was not correlated with the volume of the left hippocampus, a correlation was noted between the duration of illness and the volumes of both sides of the hippocampus and the left amygdala. In that study, we commented that hippocampus and amygdala abnormalities could be considered in the occurrence of refractoriness to OCD. As can be seen in these investigations, it seems that hippocampus and amygdala structural abnormalities could be related to anxiety itself. However, it is impor​tant to perform functional neuroimaging of these regions to show functional relationship between anxiety and these regions. The hippocampus is also a glucocorticoid feedback area. Therefore, it is highly sensitive to endogenous glucocorticoid levels and is an important region affected by stress modulation which is controlled by the HPA[8-10]. In other words, there has been an important relationship between the hippocampus and anxiety. In this context, our findings revealing volumetric changes in the hippocampus and amygdala may suggest an important etiopathogenetic basis for the occurrence of vaginismus which is a fear-related clinical condition. However, these findings should be confirmed by further investigations.

It should be mentioned that our study had several limitations. First of all, although comorbid categorical diagnosis of major psychiatric conditions and substance abuse were part of the exclusion criteria, sub-categorical level of depressive or anxiety symptoms may have influenced our findings. Second, our study group was small. However, it is difficult to find vaginismus patients in such outpatient clinics which is not special for sexual function disorders. Third, we evaluated only hippocampus and amygdala regions which are associated with anxiety and fear. However, we did not examine other brain regions that can be associated with anxiety and fear. Fourth, the cross-sectional design of this study limits the interpretation of our findings. For this reason, clearer conclusions may be made about the role of the hippocampus and amygdala in the pathogenesis of vaginismus through a longitudinal design in which patients are scanned several times. Fifth, we should mention that the technique used in the present study should be compared with other possible alternative methods such as computational morphometry and multivariate approaches. 
Consequently, our present findings suggest that there have been hippocampus and amygdala structural abnormalities in patients with vaginismus. These changes provide the notion that vaginismus may be a fear-related condition. Without replication studies, the possibility that findings are due to random chance and idiosyncrasies of small samples cannot be ruled out. Thus, we think that it is important to conceptualize these studies as exploratory, and place an emphasis on replication with larger sample size.
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Background

The hippocampus and amygdala are important limbic and paralimbic brain areas linked to emotional regulation. On the other hand, there is an important association between hippocampal region and anxiety.

Research frontiers

The hippocampus is highly sensitive to endogenous glucocorticoid levels and is an important region affected by stress modulation which is controlled by the hypothalamo-pituitary-adrenal axis. In this context, although hippocampus and amygdala are important regions in anxiety modulation, no study has examined their imaging to date. In this study, the authors compared hippocampus and amygdala volumes between patients with vaginismus and healthy control subjects. 

Innovations and breakthroughs

The authors for the first time found that the mean right amygdala volumes were smaller in patients with vaginismus than in healthy controls. With regard to hippocampus volumes, they also found that the mean left and right hippocampus volumes were smaller in patients with vaginismus than in healthy controls. 

Applications

In vaginismus, structural brain alterations compared to healthy subjects might occur.

Peer-review

This is a good cross-sectional study in which the authors examined the volumes of the hippocampus and amygdala of patients with vaginismus.
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Figure 1  Delimitation of the hippocampus and amygdala according to the proposed tracings.
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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


�
�
  Age


�
27.90 ± 7.25 


�
27.40 ± 5.38


�
�
  Handedness (right)


�
10


�
10


�
�
  Amygdala


�
�
     Left


�
1799.04 ± 289.95


�
2006.78 ± 425.39


�
�
     Right


�
1816.57 ± 271.73


�
2055.64 ± 284.951


�
�
  Hippocampus


�
�
     Left


�
2505.22 ± 223.03


�
2908.79 ± 300.042


�
�
     Right


�
2501.30 ± 463.81


�
2907.61 ± 247.342


�
�
All volumes are in cubic mililiters (cm3). We did not find any significant differences between groups in regard to gender, handedness and age. 1P = 0.07, 2P < 0. F: Female; M: Male.
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