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Asymmetry of the  Human 

Posterior Parietal Cortex: 

Extrasulcal Morphometry and 

Multidimensional Analysis

ABSTRACT

Introduction. We researched the morphometric asymmetry of the extrasulcal sur-

faces of the human posterior parietal cortex (precuneus-PEC and superior parietal 

lobule-SPL).

Aim of the study. Our aim was to examine potential asymmetries of the extrasulcal 

surfaces of the PEC and SPL with multiscalar analysis of surface, cortical thickness 

and neuronal volume densities using our  previous morphometric data. 

Material and methods. On 20 brains (40 hemispheres) of adults we measured the 

length of the hemispheres and extrasulcal surfaces of the PEC and SPL. The sum 

of value of hemispheric length and the sum of PEC and SPL extrasulcal surfaces 

obtained total numerical scores for potential distinct differentiation of brains with 

larger left or right hemispheres.  

Results. Brains (15) with larger left hemispheres had average extrasulcal surfaces 

of SPL: left-15.04 cm2; right 16.51 cm2; of PEC: left 12.9 cm2; right 10.15 cm2. The 

average length of the left hemispheres in these brains was 17.23 cm, and the aver-

age length of the right hemispheres was 16.74 cm. The total numerical score for left 

hemispheres was 45.17, and for right hemispheres 43.40. In fi ve brains with larger 

right hemispheres the average extrasulcal surfaces of SPL were: left 15.47cm2; right 

17.24cm2; of PEC: left 12.02 cm2; right 12.2 cm2. In the brains with larger right hemi-

spheres the average right hemispheric length was 17.4cm, and the average left 

hemispheric length was 16.9 cm.  In this group the total numerical score for right 

hemispheres was 46.84, and for left hemispheres 44.39. 

Conclusion. The obtained morphometric parameters clearly distinguished two 

groups of brains, majority (fi fteen) with larger left hemispheres, and few (fi ve) with 

larger right hemispheres. Also, our data indicate that human right precuneus de-

serves further careful studies by multiscale approaches. 

Key words: human brain, morphometry, asymmetry, precuneus, superior parietal 

lobule 

 (Scr Med 2016:47:21-26)
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Figure 1. A. Precunes; B. Superior parietal lobule; (lines in-

dicate boundaries)� K G P D K N E C G W K L E [ C G H J M R O H R J M G L H O E K L ] � ^ V H J P E G L K N E TF W K U E G R H P P I B S I C F W K B E C G H B J P H G E B C J D E E C I B C D E N I T J H QS I C C H R P R H B E H B T C D E N E H J M G E N E B C J K L O K B U E [ E [ C G H J M R O H RJ M G L H O E J K L b ] l V H J P E G L K G N E T V I C D J E U E G H R C G H B J P H G E B CJ D E E C J a r H B T v B H R N E H J M G E N E B C V H J T K B E F W C D E M J E K L N I R I N E C G I O P H P E G ` A B J C H C I J C I O H R H B H R W J I J V E M J E T N E C D K T JK L T E J O G I P C I U E J C H C I J C I O J H B T P H G H N E C G I O s Q C E J C `s D E T H C H V D I O D I B H T T I C I K B V E G E G E Q H B H R W J I E T K G I S I B H C E L G K NK M G P G E U I K M J N H O G K Q J O H R E J C M T I E J K L ] � ^ J M G L H O E J a t Y N E T I QM N Q J O H R E N E H J M G E N E B C J K L O K G C I O H R C D I O j B E J J K L ] � ^ H B Tb ] l a k H B T N I O G K Q J O H R E J C E G E K R K S I O H R J C M T W K L B M N E G I O H R T E B QJ I C I E J K L v L C D R H W E G B E M G K B J I B ] � ^ H B T b ] l à r
Results y E J M R C J K L N E H J M G E N E B C J K L E [ C G H J M R O H R J M G L H O E J K L b ] lH B T ] � ^ I B F G H I B J V I C D R H G S E G R E L C D E N I J P D E G E J H G E P G E QJ E B C E T K B s H F R E { ` H B T K L F G H I B J V I C D R H G S E G G I S D C D E N I J P QD E G E J K B s H F R E | ` f I E G E B O E J F E C V E E B C D E U H R M E J K L R E L CH B T G I S D C � � V E G E B K C J C H C I J C I O H R R W J I S B I v O H B C \ P � n Y n o _I B F K C D S G K M P J K L F G H I B J `� G H I B J V I C D R H G S E G R E L C D E N I J P D E G E J D H T C K C H R B M N E G I O H RJ O K G E K L z o ` { } L K G R E L C D E N I J P D E G E Y H B T L K G G I S D C D E N I J P D E QG E I C V H J J N H R R E G Q z � ` z n ` � K N K S E B E I C W K L J H N P R E I J O K B Qv G N E T F W C D E R K V O K E O I E B C J K L U H G I H C I K B \ ^ � _ L K G F K C DJ I T E J \ F E R K V | n p _ `A B S G K M P K L K C D E G v U E F G H I B J V I C D R H G S E G G I S D C D E N I J P QD E G E J C K C H R B M N E G I O H R J O K G E L K G G I S D C D E N I J P D E G E J V H Jz � ` � z Y H B T L K G R E L C z z ` � m ` � K C D ^ � V E G E P G H O C I O H R R W C D EJ H N E H B T U E G W R K V `
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Table 1. Brains with larger left hemispheres ( n=15)

left  SPL right  SPL left PEC  right PEC  

X 15.04 cm2 16.51cm2 12.9 cm2 10.15 cm2

Min. 11.69 cm2 11.41 cm2 8.31cm2 9.08 cm2

Max. 19.47 cm2 20.41cm2 16.9 cm2 14.71cm2

CV 15.2% 17.2% 14.7% 16.8%

SPL = Superior Parietal Lobule; PEC= precuneus

Table 2. Brains with larger right hemispheres (n= 5)

left  SPL right SPL left PEC  right  PEC  

X 15. 47cm2 17.24cm2 12. 02 cm2 12.2 cm2

Min. 11.19 cm2 11.41 cm2 10.19 cm2 9.45 cm2

Max. 19.3cm2 20.82cm2 15.26 cm2 13.75 cm2

CV 14.16% 16.5% 14.16% 14.59%

SPL = Lobulus parietalis superior; PEC= precuneus
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Asimetrija zadnjeg parijetalnog korteksa čovjeka: 

ekstrasulkusna morfometrija i višedimenzionalna analiza

SAŽETAK

Uvod: Istraživali smo morfometrijsku asimetriju ekstrasulkusne površine zadnjeg parijetalnog korteksa čovjeka (koru 

precuneusa-PEC i gornjeg parijetalnog režnjića – lobulus paarietalis superior- LPS).

Cilj rada: ispitati moguće asimetrije ekstrasulkusne površine PPC čovjeka (PEC i LPS), primjenom višeskalarne analize: 

površine, kortikalne debljine i volumenske gustoće neurona PPC korištenjem naših predhodnih morfometrijskih podataka .

Materijal i metode: Na 20 mozgova (40 hemisfera) odraslih osoba mjerili smo dužinu hemisfera i ekstrasulkusnu površinu 

kore PEC i LPS. Zbir vrijednosti dužine hemisfera sa zbirom površina kore PEC i LPS izrazili smo kao ukupni numerički skor za 

razlikovanje potencijalno veće lijeve ili desne hemisfere velikog mozga čovjeka.

Rezultati: Petnaest mozgova sa većim lijevim hemisferama imali su prosjek extrasulkusne površine kore LPS: lijevo 15.04 cm2; 

desno 16.51 cm2; PEC: lijevo 12.9 cm2; desno 10.15cm2. Prosječna dužina hemisfera ovih mozgova je na lijevim hemisferama 

17.23 cm, a na desnim hemisferama 16.74 cm. Ukupni numerički skor za lijeve hemisfere bio je 45.17, a za desne hemisfere 

43.40. Kod pet mozgova sa većim desnim hemisferama prosjeci ekstrasulkusne površine LPS bili su: lijevo 15.47cm2; desno 

17.24 cm2; PEC: lijevo 12.02 cm2; desno 12.2 cm2. Kod mozgova sa većim desnim hemisferama prosječna dužina desnih 

hemisfera bila je 17,4 cm, a prosječna dužina lijevi hemisfera 16.9 cm. U ovoj grupi ukupni numerički skor za desne hemisfere 

bio je 46.84, a za lijeve hemisfere 44.39.

Zaključak: Dobijeni morfometrijski parametri jasno razlikuju dvije grupe mozgova, većina (petnaest) sa većom lijevom 

hemisferom, i manju grupu (pet) sa većom desnom hemisferom. Također, naši podaci ukazuju na to da desni precuneus 

čovjeka treba dalje pažljivo istraživati multiskalarnim pristupom.

Ključne riječi: ljudski mozak, morfometrija, asimetrija, precuneus, lobulus parietalis superior 


