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SUMMARY: The Inca bones are rarely seen among other inter sutural bones and are accepted as variants of the normal. The
incidence of the Inca bones has beenaeded in different populations. The aim of this study was to investigate the rate and types of the
Inca bones in West Anatolian population. One hundred fifty-one skulls of West Anatolian subjects of unknown ages anckseminette e
None of the specimens showed signs of prior cranial surgery, bony malformation or trauma. The skulls were classifieditistadttits
eruption. The Inca bones were macroscopically determined and analysed. The samples were photoghraphed with Canon 400B (55 mm
objective). We follow previous criteria and nomenclatures of the Inca bones. The incidence of Inca bones of examinedIsk8isé (@is
151). We observed 1 incomplete lateral asymmetric, 1 complete undivided and 1 complete asymmetric bipartita Inca bosietednca os
are accessory bones found in human skulls due to ossification failure. Inca bones can be used in personal identificgiemmigytttem
ante- and post-mortem radiographs. There are some regional variations in frequencies within each restricted geographita area.
present study, the incidence of the Inca bones is 1.98% in West Anatolian population. The frequency of the Inca bonedisn the sk
belonging to Hellenistic Roman periods of Cyprus and Constantinople in Natural History Museum of Turkey was 1.59%. Thervariatio
Anatolia’s population at different times and regions, because of the migrations, may cause the differences between frethesecies
studies. Evaluation of the presence of the Inca bones may be usefull in identification in forensic medicine and paleodeshsbgdégsh
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INTRODUCTION

The neurocranium in adult is formed by four singuon each side of the midline between the superior and highest
lar bones (frontal, ethmoidal, sphenoidal and occipital bongdychal lines, two of them are found on each side above the
centered on the midline. Two pairs of temporal and parietalghest nuchal line (Matsumueaal, 1993, 1994; Niidat
bones are located bilaterally on each side of the craniu., 1992; Srivastava, 1992; Zawisch, 1957). The defect in
The bones of the calvaria are formed by intramembranoti¢ fusion of these ossifying nuclei causes the formation of
ossification of head mesenchyme from the neural creléica bones (Bellamy; Rivero & Tschudi).

(Moore & Dalley, 2006).
The number and shape of the bones change according

Cranial variations in the developmental period caus® the place of the fusion failure occurred among these
one or more isolated bones in the upper squamo of the occipRasifying nuclei (Srivastava). Inca bones are surrounded by
bone that are called as Inca bones (Bellamy, 1964; Riverol@mbdoid and mendosal sutures (Williaetsal, 1995).
Tschudi, 1854). Inca bones are less frequent than the other ift@pgitudinal sutures rarely divide the Inca bones resulting
sutural bones such as Wormian bones (Maretla, 2010).  in bipartite, tripartite or multipartite bones (Hauser & De

Stefano, 1989).

The portion of the occipital squamo superior to the
nuchal line shows membranous ossification, but the portion ~ These Inca bones are accepted as variants of the nor-
below the nuchal line shows cartilagineous ossificatiomal (Maratheet al). Gordon (1963) reported that Inca bone
(Matsumuraet al, 1993, 1994). In the membranous partieésembles a triangular architectural monument design of the
there are 3 pairs of ossification centers, one of them appel@? tribe.
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Inca bones may be misdiagnosed as a fracture liIMATERIAL AND METHOD
on roentgenographs (Maratbeal). The presence of Inca
osssicles may be beneficial for personal identification in both
forensic medicine (if ante-mortem x-ray radiograph is One hundred fifty-one skulls of West Anatolian
available) and antropology (Shioebal, 1983; Purkait & people of unknown ages and sex belonging to the Anatomy
Chandra, 1989). Department Laboratory of Dokuz Eylul University Medical
School were examined in 2012. None of the specimens
Inca bones and other neurocranial variables have besimowed signs of the prior cranial surgery, bony malformation
reported throughout the world (Carolineberry & Berry, 1967r trauma. The skulls were classified as adults with the
Nayak & Soumya, 2008); furthermore, the incidence of theruption of the teeth. The Inca bones were macroscopically
Inca bones has been researched in different populatiafestermined and analysed. All evaluations were performed
(Hanihara & Ishida, 2001). The geographical conditiongy two examiners blinded to results of each other’s
affects the frequency of Inca bones (Hanihara & Ishida; Martevaluations. The samples were photoghraphed with Canon
& Saller, 1959). Deol & Truslove (1957) studied the formatiodO0B (55 mm objective). In the present study, we follow
of the Inca bones in mice and they concluded that it watauser & De Stefano and Kadanoff & Mutafov (1968) for
genetically controlled. Torgersen (1951) reported that the Incaiteria and nomenclatures of the Inca bones. Official
bone is inherited as a dominant trait with 50% penetrancepermission was obtained from Dokuz Eylul University
Medical School. The collected data was analysed statistically.
The aim of this study was to investigate the rate and
types of the Inca bones in skulls of West Anatolian
population. RESULTS

The incidence of Inca bones of examined skulls was
1.98% (3/151). We observed one incomplete lateral
asymmetric (Fig. 1), one complete undivided (Fig. 2) and
one complete asymmetric bipartita (Fig. 3) Inca bones. In
the present study, we didn't find any complete tripartite or
multipartite Inca bones. Types and frequencies of the Inca
bones were displayed in Table .

Fig. 1. Incomplete lateral asymmetric Inca bone in West Anatolian
skull.

Table I. Types and frequencies of the Inca bones.

n %
Inca bones 3(151) 1.98 .
Incomplete lateral asymmetric type 1(3) 33.33 Fig. 2. Complete undivided Inca bone in West
Complete undivided type 1(3) 3333 Anatolian skull.
Complete asymmetric bipartitatype 1(3) 33.33
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Shapiro & Robinson (1976) reported that a single large trian-
gular bone (complete undivided) was the most common type
of Inca bones. In the present study, the incidence of the
Inca bones is 1.98% in West Anatolian population and is
more than India. There is only 1 fragmented Inca bone.
Hanihara & Ishida (2001) examined the skulls belonging to
Hellenistic Roman periods of Cyprus and Constantinople in
Natural History Museum of Turkey. The frequency
distribution of the Inca bones in Turkey was found as 1.59%,
and it is less than the present study (1.98%). The variation
in Anatolia’s population in different times and regions,
because of the migrations, may cause the differences between
frequencies in these studies.

Evaluation of the presence of the Inca bones may be

: 5 o 5 5y Ay usefull in identification in forensic medicine and
Fig. 3. Complete asymmetric bipartita Inca bones in West Anatoligfleodermographical studies.
skull.
CIRPAN, S.; AKSU, F. & MAS, N. Hueso Interparietal en Cra-
neos Humanos de la Poblacion de Anatolia Occidelmtal.J.
DISCUSSION Morphol., 32(1)275-278, 2014.

RESUMEN: Los huesos interparietales no son frecuentes
Inca ossicles are accessory bones found in humS'ﬁ"e otros huesos suturales interrelacionados y se reconocen como
. . . . rian la normali . La incidenci | h
skulls due to ossification failure. In the intrauterine life, thgara tes de la normalidad. La incidencia de los huesos

e . Interparietales ha sido investigada en diferentes poblaciones. El
fetal skulls show the'ossn‘lcatlon center aproximateipad objetivo de et estudio fue investigar el indice y tipo de hueso
3 months of gestation (Ranke, 1898).

interparietal en la poblacién de Anatolia Occidental. Fueron exami-
nados 151 craneos de individuos de Anatolia Occidental de edades
Fujitaet al (2002), reported two forensic cases thaj sexo desconocido. En las muestras no se observaron signos de
had a complete tripartite and complete asymmetric bipartitgugia craneal previa, malformacién ésea o trauma. Los craneos
bones in the interparietal region of each occipital bones figeron clasificados como adultos con erupcion dental. Los huesos
autopsy and in the ante-mortem cranial radiographs; thijerparietales fueron clasificados y analizados macroscopicamente
concluded that Inca bones can be used in persoﬁ/eﬁe realizaron fotografias de las muestras con equipo Canon 400B

identification by comparing the ante- and post-morte bjetivo de 55 mm). Se utiliz6 la norma para los criterios y nomen-

di hs. Shionet al. al ted £l b clatura de los huesos interparietales. La incidencia de los huesos
radiographs. Shionet al, also reported a case ot Inca on?nterparietales en los craneos examinados fue de 1,98% (3/151). Se

that was found incidentally in skeletonised human remainggistrs una asimetria incompleta lateral, una sin divisién y una
asimétrica bipartita total en los huesos examinados. Los huesos
Inca bones can also be misdiagnosed as a fractureiagrparietales se utilizan en la identificacion de individuos median-
the cranium. Hanihara & Ishida examined the geographidalla comparacién de radiografias ante-mortem y post-mortem. Exis-
and ethnographical patterns of the freguency variation th algunas variaciones de region en las frecuencias dentro de cada
the Inca bone in major human populations around the worff€a de posicion limitada. En el presente estudio la incidencia de los
They found that the effect of geographical conditions ifuesos interparietales es de 1,98% en la poblacion de Anatolia Oc-

idental. En el M Historia Natural Turqui | indi
occurrence of Inca bone was not clear, whereas there w Pee tal. En el Museo de storia Natura d.e urquia, € gcede
€es0s mterparletales en craneos pertenecientes a los perlodos ro-

some regignal variation in frequencies within each restrictg#ano helenistico de Chipre y Constantinopla fue de 1,59%. La va-
geographical area. Inca bones were rarely observed iyisn en la poblacién de Anatolia en diferentes épocas y regiones
Western Eurasian and Northest Asian samples. Northegbido a las migraciones, puede ser el motivo de las diferencias en
Coast of the New World and West African population showees investigaciones. La evaluacion de la presencia de huesos

relatively high frequencies of Inca bones. interparietales puede ser Util para la identificacién en la nmedici
forense y estudios paleodemogréficos.
Maratheet al, examined 380 adult human skulls in
India, and they found that the incidence of the Inca bones ~ PALABRAS CLAVE: Neurocraneo; Hueso sutural;
was 1.31% (5/380) and two of 5 Inca bones were fragment&lfi€s© intraparietal; Anatolia Occidental.
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