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Location of Brain Electrical Source Activation according
to Visually Stimulated Sexual Arousal: A Cross Spectral
Analysis using Low Resolution Brain Electromagnetic
Tomography (LORETA)

Sung Chul Kam, See Min Choi, Sung Uk Jeh, Jeong Seok Hwa,
Ky Hyun Jung, Suk Won Jeong', Oh-Young Kwon', Jae Seog Hyun

From the Departments of Urology and 'Neurology, School of Medicine, Gyeongsang
National University, Jinju, Korea

Purpose: Low resolution brain electromagnetic tomography (LORETA) is
a kind of functional imaging technique and it is also an up-to-date tech-
nique for conducting electroencephalography (EEG) analysis. We tried to
investigate the locations on the cerebral cortex that are activated by
visually stimulated sexual arousal.

Materials and Methods: Thirty-three male volunteers (age range: 24.7+1.7
years) among all the right-handed medical students at our university were
enrolled in this study. The EEGs included the segments recorded during
resting, watching a music-video, intermission and watching a porno-video.
The LORETA images of the cross-spectral analysis were obtained with
using segments of LORETA-KEY (KEY Institute for Brain-Mind Research,
Switzerland) software.

Results: In the statistical nonparametric maps (SnPM) of each spectrum and
the delta, theta and alpha waves did not show the increased current
density. The beta 1, 2 and 3 activity showed the point of maximal current
densities in the anterior parahippocampal gyrus of the left limbic lobe
and the superior temporal gyrus of both temporal lobes, the superior tem-
poral gyrus of the right temporal lobe, the precuneus of the right parietal
lobe, the medial frontal gyrus of the left frontal lobe, the middle occipital
gyrus of the right occipital lobe, the superior temporal gyrus of both
temporal lobes and the superior frontal gyrus of the right frontal lobe.
Conclusions: The sexual arousal by visual stimulation may activate the
anterior parahippocampal gyrus of the left limbic lobe, the superior
temporal gyrus of both temporal lobes, the precuneus of the right parietal
lobe, the medial frontal gyrus of the left frontal gyrus, and the middle
occipital gyrus of the right occipital lobe. (Korean J Urol 2006;47:779-785)
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Talailach coordinates

Current source density,

Broadman area

X, Y, 2) W /mm2 (x10'3) Nearest gray matter
Beta-1 -17, -11, -13 7.13 37 Parahippocampal gyrus, LL, Lt
-17, -4, -13 7.13 37 Parahippocampal gyrus, LL, Lt
67, -18, 8 5.34 42 Superior temporal gyrus, TL, Rt
60, -18, 8 5.34 41 Superior temporal gyrus, TL, Rt
-59, -11, 8 3.05 22 Superior temporal gyrus, TL, Lt
-66, -18, 1 3.05 22 Superior temporal gyrus, TL, Lt
-45, -11, -6 2.80 22 Superior temporal gyrus, TL, Lt
Beta-2 60, -25, 8 6.37 42 Superior temporal gyrus, TL, Rt
Beta-3 11, -88, 36 7.37 19 precuneus, PL, Rt
18, -88, 36 7.37 19 precuneus, PL, Rt
-3, -18, 71 3.85 6 Medial frontal gyrus, FL, Lt
-3, 25, 71 3.85 6 Medial frontal gyrus, FL, Lt
32, 95, 1 3.68 19 Middle occipital gyrus, OL, Rt
32, -74, 22 2.34 19 Middle occipital gyrus, OL, Rt
-66, -25, 8 2.34 42 Superior temporal gyrus, TL, Lt
67, -25, 8 1.50 42 Superior temporal gyrus, TL, Rt
18, -11, 71 1.50 6 Superior frontal gyrus, FL, Rt

LL: limbic lobe, TL: temporal lobe, PL: parietal lobe, FL: frontal lobe, OL: occipital lobe, Lt: left, Rt: right. The beta 1, 2 and 3 activity
showed the point of maximal current densities in the anterior parahippocampal gyrus of the left limbic lobe and the superior temporal
gyrus of both temporal lobes, the superior temporal gyrus of the right temporal lobe, the precuneus of the right parietal lobe, the medial
frontal gyrus of the left frontal lobe, the middle occipital gyrus of the right occipital lobe, the superior temporal gyrus of both temporal

lobes and the superior frontal gyrus of the right frontal lobe.
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Fig. 1. The anatomical areas of current
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density increment of the beta 1 (13-
18Hz) band induced by visual-sexual
arousal. The current density is increased
in the parahippocampal gyrus, the su-
perior temporal gyrus of the left hemis-
phere and the superior temporal gyrus

of the right hemisphere.
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Fig. 2. The anatomical areas of current
density increment of the beta 2 (19-21
Hz) band induced by visual-sexual a-
rousal. The current density is increased
in the superior temporal gyrus of the
right hemisphere.
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Fig. 3. The anatomical areas of current
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density increment of the beta 3 (22-
30Hz) band induced by visual-sexual
arousal. The current density is increased
in the superior temporal gyrus, the
precuneus and the middle occipital gyrus
of the right hemisphere, and the medial

ferior temporal gyrus of the left hemisphere), ©}2ll, 3t ¥%
4ro]u}o] % (inferior, medial and orbito-frontal gyrus), o} ¥
Z}o] & (inferior temporal gyrus), $-= Tl HH£2] o] (in-
sula of the right hemisphere), 28] 3] (caudate), Z7}1] &} (pu-
tamen), %% =919 2 (claustrum of the both hemi-
sphere)5- 0.2 W 1135} ¢ )%

PET Aol 3 th=wb79] o2 50| & (inferior
occipital gyrus of the right hemisphere), 2 (claustrum), %+
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o
¥

oy
i

frontal gyrus of the left hemisphere.

hemisphere), Z22] 3 (caudate), = ¥k Z71)3 (pu-
tamen of the left hemisphere), Y% o) ¥ 9] ] o] & (cin-
gulate gyrus of the both hemisphere)©] =

Q1 Aol A A ZAA JAAE o &43tE e Y
%92 o] PET9} fMRIE o] &3 dAFollA FdstA &,
%7t w117 (anterior and mid-cingulate gyrus), = th|ut
9] o} A}Fo]F (inferior temporal gyrus of the left hemi-
sphere), ©}2ll E]%540] % (inferior occipital gyrus), A12] 3}
(caudate), F= tfxukgte] 27119 (putamen), o}, &7t
HE o] vlo] 7 (inferior, medial and orbito-frontal gyrus), 7
7z}, %5, A5 59 (sensory motor and pre-motor regions),
olgl], &7+ #A}o] 7} (inferior and middle temporal gyrus), tH
= (insula), =Y F-9 (subinsular regions), = U]
Hk 9] F7F 55470l 7 (middle occipital gyrus of the right
hemisphere), & ] ©] 2} (anterior cingulate gyrus), ™ ©]% (cin-
gulate gyrus), &% o ¥+ @7 (claustrum of the both
hemisphere) % & ol| A &4 8} 5] ¢t
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