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Probabilistic Anatomical Labeling of Brain Structures
Using Statistical Probabilistic Anatomical Maps

Jin Su Kim, M.S,, Dong Soo Lee, M.D., Byung 11 Lee, M.S., Jae Sung Lee, Ph.D,
Hee Won Shin, B.S., June-Key Chung, M.D. and Myung Chul Lee, M.D.

Department of Nuclear Medicine, Seoul National University College of Medicine, Seoul, Korea

Abstract

Purpose: The use of statistical parametric mapping (SPM) program has increased for the analysis of brain
PET and SPECT images. Montreal Neurological Institute (MNI) coordinate is used in SPM program as a
standard anatomical framework. While the most researchers look up Talairach atlas to report the localization
of the activations detected in SPM program, there is significant disparity between MN! templates and
Talairach atlas. That disparity between Talairach and MN! coordinates makes the interpretation of SPM
result time consuming, subjective and inaccurate. The purpcse of this study was to develop a program to
provide objective anatomical information of each x-y-z position in ICBM coordinate. Materials and
Methods: Program was designed to provide the anatomical information for the given x~y-z position in MNI
coordinate based on the Statistical Probabilistic Anatomical Map (SPAM) images of ICBM. When x-y-z
position was given to the program, names of the anatomical structures with non-zero probability and the
probabilities that the given position belongs to the structures were tabulated. The program was coded using
IDL and JAVA language for the easy iransplantation to ary operating system or platform. Utility of this
program was shown by comparing the results of this program to those of SPM program. Preliminary
validation study was performed by applying this program to the analysis of PET brain activation study of
human memory in which the anatomical information on the activated areas are previously known. Results:
Real time retrieval of probabilistic information with 1 mm spatial resolution was archived using the programs.
Validation study showed the relevance of this program: probability that the activated area for memory
belonged to hippocampal formation was more than 80%. Conclusion: These programs will be useful for the
result interpretation of the image analysis performed on MNI coordinate, as done in SPM program. (Korean
J Nucl Med 2002;36:317-24) '
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Fig. 1. Output of SPM program: local maxima in significantly activated area
corresponds to (36, 54, ~12) in MNI coordinate.
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Right Frontal Lobe Whita Matter 0.26
Right Inferior Frontal Gyrus 0.7

Right Lateral Frontoorbital Gyrus  0.03

Fig. 2. Probabilistic anatomical labeling of the SPM result shown in Fig. 1:
probable brain structures for (36, 54, ~12) in MNI coordinate are right
frontal lobe white matter, right inferior frontal gyrus and right lateral
fronto-orbital gyrus. Each number next to the name of structure is
the probability with which the given point will belongs to that
structure. The most probable one is right inferior frontal gyrus and its

probability is 0.70.
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Fig. 3. Output of SPM analysis on the PET activation study for human
memory: coordinates for a local maxima in an activated area are
somewhat different in Talairach and MNI spaces.

Left Lateral Occipitotemporal Gyrus 0.09

et Parahippocampal Gyrus 0.01
CSF 003
Left Temporal Lobe White Matter 0.01

Fig. 4. Probabilistic anatomical labeling of the SPM result shown in Fig. 3:
The most probable structure to which the given point belongs is left
hippocampal formation and its probability is 0.82.
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