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Pituitary Volumes Are Reduced in Patients
with Somatization Disorder
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Objective Despite of the suggested physiological relationship between somatoform disorder and disturbances in HPA axis function
no volumetric study of pituitary volumes in somatization disorder has been carried out. Therefore, we aimed to use structural MRI to
evaluate the pituitary volumes of the patients with somatization disorder.

Methods Eighteen female patients with somatization disorder according to DSM-IV and same number of healthy controls were in-
cluded into the study. All subjects were scanned using a 1.5-T General Electric (GE; Milwaukee, USA) scanner. Pituitary volume mea-
surements were determined by using manuallly tracings according to standard antomical atlases.

Results It was found significantly smaller pituitary volumes of the whole group of somatization patients compared to healthy (t=-

3.604, p=0.001). ANCOVA predicting pituitary volumes demonstrated a significant main effect of diagnostic group (F=13.530, p<0.001)
but TBV (F=1.924, p>0.05) or age (F=1.159, p>0.05). It was determined that there was no significant correlation between smaller pitu-

itary volumes and the duration of illness (r=0.16, p>0.05) in the patient group.

Conclusion In conclusion, we suggest that the patients with somatization disorder might have significantly smaller pituitary volumes

compared to healthy control subjects.
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INTRODUCTION

Somatization disorder is one of the somatoform disorders
and is characterized by a lot of physical complaints in a vari-
ety of organ systems that occurs over a period of several years
beginning before 30 years old and results in treatment being
sought or significant impairment in social, occupational, or
other important areas of the functioning.' Somatization dis-
order is encountered in females compared to males, with a
lifetime prevalence rates of varying from 0.2 to 2 percent for
females, and less than 0.2 percent for males.>® In our medi-
cine practice, it has been observed that these patients fre-
quently make the primary care units occuped. In their study
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to assess the extent of the overlap of somatization with other
psychiatric disorders and to compare the medical utilization
of somatizing and nonsomatizing patients, Barsky et al.* re-
ported that patients with somatization had approximately
twice the outpatient and inpatient medical care utilization
and twice the annual medical care costs of nonsomatizing pa-
tients.

Mind-brain relationship in the etiopathogenesis of psycho-
pathology came from Freud himself.” Katz® proposed a model
of 5-HT function involving the routine filtering and suppres-
sion of violent or libidinal impulses which appeared to resem-
ble Freuds model of ego-id interactions at least in part, sug-
gesting that it might be possible to psychobiologically sub-
stantiate a Freudian metaphor. Recently, in their review sum-
marizing psychobiological studies including patients with
depression and/or somatization-associated syndromes, Rief et
al” reported that many psychobiological pathways acted dif-
ferently in depression and somatization. Despite of the know-
ledge above, somatoform disorders including somatization
disorder are in infancy in regard to brain investigations that
aim to find spesific regions accounting for the pathophysiolo-
gy of these disorders. In one of the limited contributions, Vu-



illeumier et al.* examined seven patients with conversion dis-
order using by single photon emission computerized tomo-
graphy using **Tc-ECD and revealed a decrease of regional
cerebral blood flow in the thalamus and basal ganglia contra-
lateral to the deficit and suggested that hysterical conversion
deficits might entail a functional disorder in striatothalamo-
cortical circuits controlling sensorimotor function and volun-
tary motor behaviour. Stern’ found an association between
conversion symptoms and right hemisphere because of the
fact symptoms are more frequent on left side limbs. Further-
more, it was reported some neurophysiological abnormali-
1912 and neuropsychological findings" in patients with
hysterical conversion. We previously performed a morpho-
metric MRI study to compare regional brain volumes in ten

ties

women with conversion disorder (CD) and same number of
healthy comparison subjects and found the patients with CD
had significantly smaller mean volumes of the left caudate
nucleus, lentiform nucleus and right caudate nucleus, lenti-
form nucleus and thalamus compared to healthy controls."
We aimed to volumetrically evaluate the orbito-frontal cortex
(OFC), anterior cingulate, caudate nucleus, and thalamus of
the patients with hypochondriasis, another somatoform dis-
order in our another study” and found that hypochondriac
patients had significantly smaller mean left and right OFC,
and greater left but not right thalamus volumes compared
with healthy controls. On the other hand, we examined the
hippocampus amygdalar complex which are associated with
both stress and regulation of emotion that are main basis
clinical presentation of somatization disorder in the patients
with somatization disorder and found that in regard to unad-
justed mean volumes of measured structures, the patients had
significantly smaller mean volumes of the left and right amyg-
dala.’®

It has been well-established that hippocampo-amygdalar
complex is a glucocorticoid feedback area, is highly sensitive
to endogenous glucocorticoid levels and so is an important
region affected by stress modulation organized by the hypo-
thalamo-pituitary-adrenal axis (HPA),"”"" an important axis
in anxiety and fear is well established. Under stress, hypotha-
lamic corticotropin-releasing hormone (CRH) production
rises, stimulating the pituitary release of adrenocorticotropin
hormone (ACTH). Consequently, cortisol secretion by the
adrenal cortex increases. In the etiology of somatoform disor-
ders, multifactorial approach including physiological, psycho-
logical, and social contributions has been proposed.”” When
we deal with the physiological mechanisms, one of the im-
portant contribution comes from the function of the HPA be-
cause of the fact that hypocortisolism has been suggested to
cause a vulnerability for the occurrence of somatoform symp-
toms.” On the other hand, it was reported that increased
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HPA activity leading to high cortisol values might affect pitu-
itary volume.” Thus, in the present study, we consider that
dysregulated HPA axis might have affected the pituitary vol-
umes in somatization patients. In this context, we previously
examined the pituitary volumes in patients with hypochon-
driasis." Twenty individuals with hypochondriasis (ten males,
ten females), aged 20 to 48 years, and healthy controls were
included into that study. We found significantly smaller pitu-
itary volumes of the whole group of hypochondriac patients
compared to healthy controls [age and ICV (intracranial vol-
ume) as covariates] and suggested that finding could be the
keystone to a better understanding of the neurobiological ba-
sis of hypochondriasis.

Among the somatoform disorders, hypochondriasis is only
disorder in which pituaitary volumes were evaluated. In so-
matization disorder, despite of the physiological relationship,
no volumetric study regarding pituitary volumes has been. In
this context, in the present study, we planned to examine pi-
tuitary volumes in the patients with somatization disorder
who were selected among the patients included in our anoth-
er study.'®

METHODS

Subjects

We studied eighteen female patients with age range of 18
and 65 years who were recruited from the Firat University
School of Medicine Department of Psychiatry. They were se-
lected among the patients included in our another study, bas-
ed on the re-evaluation of the same MRI scans.'® When we
planned the present study, we tried to access the patients to
obtain written informed consent for this new investigation.
Two patients were not accessible. So, we excluded them from
this analysis. All had already met DSM-IV criteria for somati-
zation disorder by using the Structured Clinical Interview for
DSM-IV* and eighteen female healthy controls who were
right-handed. The clinical interviews were administered by a
psychiatrist (B.S.) who was blind to MRI data of the patients
and controls. The mean (£SD) age of the patients was 42.27+
7.35 years while that of the controls was 40.61+3.58 years.
The subjects were excluded if they had any current or lifetime
neurologic problems, endocrinological problems, the use of
pharmacological treatments commonly used in endocrinolo-
gy, a history of treatments with a potential effect on hypophy-
seal function, current severe medical problems, mental retar-
dation, any problem that prevent them to suffer neuroimag-
ing, or alcohol/substance abuse within the 6 months preceding
the study. The patients had a history of previous following
psychotropic treatments, antidepressants (n=8), antipsychot-
ics (n=5) and anxiolytics (n=10), though we did not include
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the patients who took any psychotropic drug within two
weeks. It was not allowed the comorbidities excluding deprres-
sive disorder which is most important comorbidity in somati-
zation disorder. Healthy control subjects had no DSM-IV
Axis I disorders in self or in a first-degree relative, as deter-
mined by the SCID non-patient version, no current medical
problems, endocrinologic, neurologic or psychiatric histories,
and no use of psychoactive medication within 2 weeks of the
study. Hamilton Depression Rating Scale (HDRS) were ad-
ministered to all subjects.”

MRI procedure

After signing an informed consent, all subjects were scann-
ed using a 1.5-T General Electric (GE; Milwaukee, USA)
scanner. Eight channel head coil was used. A high-resolution
structural T1-weighted image was obtained using sagittally
acquired 3D spiral fast spin echo high-resolution images [rep-
etition time (TR)=2,000 ms, echo time (TE)=15.6 ms, field of
view (FOV)=240 mm, flip angle=20°, bandwidth=20.8, slice
thickness=2.4 mm, echo spacing=15.6 ms, 8 echoes, matrix
size=240, resolution=0.9375x%0.9375%2.4 mm)].

The measurements were performed on a computer ad-
vanced workstation with the GE Volume Viewer voxtool 4.2
program. Tracing was performed by two researchers (HY,
AK) blind to subject diagnosis. Boundary definition and the
method of tracing the pituitary were performed by using
standard neuroanatomical atlases™”® with methods and defi-
nitions adapted from neuroimaging studies on the pituit-
ary””® and followed by MacMaster et al.* The superior bor-
der of the structure was described as the optic chiasm and
infundibular recess of the third ventricle. The inferior border
was the sphenoid sinus. Examples of the structure are pre-
sented in Figuer 1. All volumes were reported in cubic centi-

Figure 1. Anatomic landmarks for the tracing of the structures eval-
uated.
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meters. All measurements were made by well-trained and re-
liable raters (HY, AK). The interrater (HY, AK) and intrarater
reliabilities for pituitary were enough (0.90 and 0.92 for pitu-
itary, 0.88 and 0.94 for total white matter, and 0.90 and 0.94
for total gray matter).

Statistical analysis

Analysis of covariance (ANCOVA), t-test, Chi-square and
Spearmanss correlation analyses were conducted using SPSS
for Windows software, version 13.0 (SPSS, Chicago, IL). In
ANCOVA analyses, while age and total brain volume (TBV)
were covariates, diagnosis and gender were used as between
subject factors. Correlation analyses were done by using Spear-
man’s rank test. Statistical significance was defined as p<0.05
by a two-tailed test.

RESULTS

In regard to age (mean agetSD=42.2717.35 years for the
patients and mean age+SD=40.6113.58 years for controls),
education, gender (exactly same compositions) and handed-
ness, there were no significant differences between the groups
on comparisons (p>0.05). The mean HDRS scores the pa-
tients and controls were 15.89%3.05 and 7.94+1.98 (p<0.001)
(Table 1).

As can be seen in Table 1, it was found significantly smaller
pituitary volumes of the whole group of somatization patients
compared to healthy (t=-3.604, p=0.001). ANCOVA predict-
ing pituitary volumes demonstrated a significant main effect
of diagnostic group (F=13.530, p<0.001) but TBV (F=1.924,
p>0.05), age (F=1.159, p>0.05), or HDRS (F=0.854, p>0.05).

It was determined that there was no significant correlation
between smaller pituitary volumes and the duration of illness
(r=0.16, p>0.05) in the patient group. Also, there is no correl-
ative relation between pituitary volumes and depression, as

Table 1. Pituiatry volumes in patients with somatization disorder
against control subjects

Somatization Helthy
patients (N=18) subjects (N=18)

Age (years) 42.27+7.35 40.61+3.58  >0.05
Gender (F/M) 20/0 20/0 >0.05
HDRS scores 15.89£3.05 7.94£1.98 <0.001
Handedness (L/R) 0/18 0/18 >0.05
Length of illness 3.7912.78 -

(years)

Total brain volume 1439.41+47.57 1417.93%£51.19  >0.05
0.571+0.24 0.84+0.20 <0.001

Volumes presented are in cubic centimeters (cm?)

Pituitary volume




determined by HDRS scores (r=0.17, p>0.05).

DISCUSSION

This study found a significant reduction of pituitary vol-
umes in the patients with somatization disorder, supported by
the ANCOVA predicting pituitary volumes demonstrated a
significant main effect of diagnostic group. The obtained dif-
ferences in pituiatry anatomy could not be considered as a re-
sult of group differences in age or in whole brain volume, be-
cause smaller volumes were significant in analyses that cova-
ried for these variables. To the best of our knowledge, this is
the first report of pituitary volumes in somatization disorder.

It was well established the role of hypothalamic-pituitary-
adrenal axis HPA in anxiety and fear. When exposed to any
stress factor, hypothalamic CRH production rises, stimulating
the pituitary release of ACTH and finally cortisol secretion by
the adrenal cortex. When we deal with the physiological me-
chanisms in the etiology of somatoform disorders beyond
psychological, and social contributions, one of the important
contribution comes from the function of the HPA because of
the fact that hypocortisolism has been suggested to cause a
vulnerability for the occurrence of somatoform symptoms.”*
This possible relationship had led us to consider the associa-
tion between hypochondriasis and HPA and we had exam-
ined pituiatry volumes in twenty individuals with hypochon-
driasis (ten males, ten females), aged 20 to 48 years, and
healthy controls and found significantly smaller pituitary vol-
umes of the whole group of hypochondriac patients com-
pared to healthy controls."" However, in somatization disor-
der, despite of the its possible physiological relationship with
HPA, no volumetric study regarding pituitary volumes has
been performed. In our previous study,'® we evaluated the hip-
pocampus amygdalar complex which are associated with both
stress and regulation of emotion that are main basis clinical
presentation of somatization disorder in totally 40 subjects
and found that the patients had significantly smaller mean
volumes of the left and right amygdala. However, two groups
did not differ significantly in terms of whole brain, total gray
and white matter or hippocampus volumes. In conclusion, we
suggested that the patients with somatization disorder had
significantly smaller mean volumes of the left and right amyg-
dala without any differences in regard to whole brain, total
gray and white matter or hippocampus volumes. Since the
hippocampus and amygdala complex, a glucocorticoid feed-
back area, is highly sensitive to endogenous glucocorticoid
levels and so is an important region affected by stress modu-
lation organized by the hypothalamo-pituitary-adrenal axis
(HPA),"” ™™ our findings may be associated with those found
in the present study. On the other hand, it was reported that
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increased HPA activity leading to high cortisol values might
affect pituitary volume." Thus, we consider that dysregulated
HPA axis might have affected the pituitary volumes in soma-
tization patients much as pituitary hormones were not evalu-
ated in the present investigation.

Major limitation of the present study was that its sample
was small sample size. Secondly, although significant differ-
ences were observed with this limited power, replication of
the results with larger samples may shed further light on the
reliability of these anatomical differences. Third, including
only female patients in to the peresent study can prevent the
generalizability of the results. Fourth, the comorbidity of de-
pressive disorder could have affected the findings we found in
the present study. Fifth, though we did not include the pa-
tients who took any psychotropic drug within two weeks The
patients had a history of previous following psychotropic treat-
ments, antidepressants (n==8), antipsychotics (n=5) and anx-
iolytics (n=10), The results might have been affected these
drugs’ on potential effect on pituitary function. Finally, we
should mention about possible selection bias, limitations of the
manual tracing method, and absence of the pituitary hormon-
es dosage as an index of the subject’s endocrinologic status.

In conclusion, we suggest that the patients with somatiza-
tion disorder might have significantly smaller pituitary vol-
umes compared to healthy control subjects. On the basis of
the current findings, it seems reasonable to evaluate that ab-
normalities in connectivity and/or metabolism dimensions
and to examine the effects of drugs or psychotherapeutic ap-
proaches could be especially informative.
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