Brain activation on sexual orientation in female-to-male transsexuals: A functional MR imaging study
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Synopsis: Present inferences postulate that the perception of the own sex is linked to sexual differentiation of the brain and that perception in transsexuals
differs from the body phenotype. Such a discrepancy is believed to be possible because sex differentiation of the brain occurs later in development than sex
differentiation of genitals. Therefore, this implies that neuroanatomy plays an important role in determining transsexualism or gender identity. Recently,
Gizewski et al. reported that male-to-female (MtF) transsexuals showed specific cerebral activation in response to visual erotic stimuli, indicating a tendency of
female-like cerebral processing in transsexualism. However, female-to-male (FtM) transsexuals are little known. Therefore, this study was to evaluate the brain

activation in response to visual erotic stimuli for cross-gender identity in FtM transsexuals by using fMRI.
Subjects and Methods: A total of 12 FtM transsexuals (mean age: 43.8; age range 36-54 years), who have had sex-reassignment surgery to alter their natal
bodies with the gender identity disorder at the Dong-A University Hospital (Busan, Republic of Korea), were recruited in this study.

The subjects were studied on a 3T MRI scanner (Siemens Magnetom Tim Trio, Germany) with a 12-channel head coil. Functional MR images were
acquired using a gradient-echo echo planar imaging (GRE-EPI) pulse sequence with the following parameters: TR/TE= 2000/30 ms, flip angle= 90°, FOV=
22x22 cm?, matrix size = 64x64, NEX= 1, and slice thickness= 4 mm. Visual stimulation paradigm consisted of rest with natural documentary pictures,
emotionally neutral pictures, female (innate same sex) erotic pictures and male (their desired sex) erotic pictures as follows: Rest(30sec) — Neutral(1min) —
Rest(30sec) — Female(1min) — Rest(30sec) — Male(1min) — Rest(30sec). Brain activation was analyzed by the statistical parametric mapping program (SPM2).
Results and Discussion: During viewing female pictures, predominant brain activation was showed in the regions of the superior frontal gyrus, supplementary
motor area, anterior/median cingulate gyri and hypothalamus, whereas during viewing male pictures, brain activation was prominent in the regions of the
middle/inferior frontal gyri, precentral gyrus, middle temporal gyrus, fusiform gyrus, superior/middle occipital gyri, cerebellar cortex and vermis (p < 0.001).

Interesting activation areas were the cingulate gyrus and hypothalamus because anterior and median parts of the cingulate gyrus belonging to the limbic

system are involved in emotional formation and processing, and have been closely associated with sexual response such as sexual attraction, drive and arousal.

Table 1. Dominant brain activation areas in female-to-male transsexuals during

viewing female and male erotic pictures compared to emotionally neutral pictures

Female over Neutral Male over Neutral
(uncorrected p <0.001) (uncorrected p <0.001)
L MNI . MNI
Anatomical area Abbr. A‘:(:/v;ly t-value coordinate Ac(?/v)ny t-value coordinate
’ ~ 3 1 X vz
Common regions
Inferior temporal gyrus ITG 29 472 48 -56 -14 17.0 10.03 48 -56 -18
Superior parietal lobule SPG 11.5 573 33 44 44 56.7 9.04 30 -52 46
Inferior parietal lobule PG 16.5 548 36 -45 46 41.6 777 38 45 48
Supramarginal gyrus SMG 14.8 581 64 -18 32 312 752 54 226 40
Postcentral gyrus PoG 3.7 569 64 -18 37 104 6.63 55 24 44
Inferior occipital gyrus 10G 2.0 452 46 -59 -11 249 8.27 46 -60 -14 ]
A Bl Common regions
Differential regions Y 3 [ Female dominant
Superior frontal gyrus SFG 23 4.99 4 58 19 : o B Male dominant
Middle frontal gyrus MFG 4.6 561 46 8 36 )
Inferior frontal gyrus IFG 11.9 6.85 -54 14 30
Supplementary motor area | MOs 23 459 0 26 40 Fig. 1. Coronal sectional images overlaying dominant brain activation maps
Precentral gyrus PrG 1.6 6.65 =51 1130 obtained from the contrasts of “Female vs. Neutral” and “Male vs. Neutral”
Middle temporal gyrus MTG 23 5.65 -42 -58 -4
Fusiform gyrus FuG 91 895 47 -9 18 Moreover, the hypothalamus organizes and controls many
Superior occipital gyrus SOG 12.5 6.23 26 -76 47
Middle occipital gyrus MOG 229 650 38 -87 10 complex emotions, feelings and moods with the concept of
Anterior cingulate gyrus ACgG 3.5 426 -8 23 26 . . . . . o
Median cingulate gyrus MCeG 0.9 444 1 26 37 pleasure including satisfaction, comfort and creative activities,
Hypothalamus Hy 120 20060 and releases hypothalamic neurotransmitters which relay
Cerebellar cortex Cb 4.2 593 16 -74 -44
Vermis Verm 07 493 4 76 31 information and instruction to all parts of the brain and body.

Therefore, those activations in FtM transsexuals were revealed specific activation pattern reflected for their sexually-preferred gender during viewing female
erotic pictures. Whereas during viewing male pictures, the neocortex regions showed enhanced activation for functioning higher cognition with visio-spatial
processing, and especially the cerebellar cortex related to unconscious processing, and the vermis involved in the induction of genital erection were dominant.
Conclusions: This finding revealed remarkable activation pattern reflected for sexually-preferred gender identity in FtM transsexuals, however its activations
still remained sexual orientation with biological innate sex. Therefore, this study would be helpful to understand the underlying mechanisms that contribute to
the development of gender identity or transsexualism in relation to functional neuroimaging.

* This work was supported by the National Research Foundation of Korea (NRF) (No. 2011-003088).
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