
165

Revista Română de Anatomie funcţională şi clinică, macro- şi microscopică şi de Antropologie

Vol. XVIII – Nr. 3 – 2019 ORIGINAL PAPERS

EStImAtON Of thE AGE fROm fEtAL 
OccIPItAL BONE

G.A. Badiu1, E. Tarţa-Arsene1, Al.T. Ispas, A. Niculae2, 
Adina Baciu3, Laura Stroică1*

1. „Carol Davila” University of Medicine and Pharmacy, Bucharest
Discipline of Anatomy

2. Discipline of Cellular, Mollecular Biology and Histology
3. „Francisc I Rainer” Anthropology Institute of the Romanian Academy, Bucharest

EstIMAton oF tHE AgE FRoM FEtAl oCCIPItAl BonE (Abstract): Assessing the age 
of a skeleton can be a very difficult job, depending on the conditon of the bones and the part of 
the scheleton which is examined. the difficulty increases when we study a fetal or newborn’s 
skeleton part, becouse, we need to know not only the anatomy of the bones, but also the stages of 
development. our study included 19 complete dried skulls of different ages. We estimated the age 
using the presence of specific structures and ossification centers. For each specimen we measured 
the length an width of the pars basilaris and pars lateralis of the occipital bone. the results of the 
study can be useful for forensic specialists in order to establish the age of the fetus at death and 
also to assess the viability of the fetus at the time of death. Key words: FEtUs, oCCIPItAl 
BonE, AgE EstIMAtIon, FoREnsIC

INtROductION
Assessing the age of a skeleton can be a very 

difficult job, depending on the conditon of the 
bones and the part of the scheleton which is 
examined. the difficulty increases when we 
study a fetal or newborn’s skeleton part, becouse, 
we need to know not only the anatomy of the 
bones, but also the stages of development. 

the techniques of estimation of the age at 
death, using  parts of the skeleton has made big 
steps ahead since the work of thomas Dwight 
and HH Wilder. For adults, the most reliable 
features for age estimation are the dentition, 
the aspect of the cranial sutures, sacrum, ace-
tabulum, coxae and the pubic symphisis, as-
sociated with hystological studies (1). Age es-
timation of the fetuses si much more difficult, 
and tries to combine several methods like ex-
ternal measurements of the fetal body, measure-
ments of the fetal bone, observations about the 
presence of ossification centers, associated with 
ultrasonographic and radiological studies. 

the studies regarding the measurements of 
fetal bones are very limited if compared to 

morphometric studies which include adult bones, 
now a standard procedure in forensic anthropol-
ogy. there are only two big collections of fetal 
bones in the world, one in UsA, and one in 
Hungary (1). Even if the number of cases in-
cluded in this study is not comparable to those 
collections, we tried to measure the dimensions 
of the fetal occipital bone at different ages, using 
the skulls fom the collections of the Anatomy 
Depatment of the University of Medicine and 
Pharmacy “Bucharest and the Romanian insti-
tute of Anthropology “Fr.I.Rainer” Bucharest. 

mAtERIAL ANd mEthOd
the study included 19 complete dried skulls 

of different ages. We estimated the age using 
the presence of specific structures and ossifica-
tion centers. 

For each skull we measured:
•	 The	 sagittal	 length	 of	 the	 pars	 basilaris:	

midline distance between foramen magnus 
and the sychondrosis sphenooccipitalis 

•	 The	width	of	the	pars	basilaris:	the	distance	
between the lateral angles

•	 The	 width	 of	 pars	 lateralis:	 the	 distance	
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tABlE 1 
Development of the occipital bone (main features)

Age Features

8-10 weeks
the ossification centers appear in the following order: supraoccipital, 
interparietal, pars lateralis

11-12 weeks the ossification center for pars basilaris appears

12-16 weeks
the supraoccipital and interparietal parts begin to fuse; for the interpari-
etal bone, the fusion is not completed because of the posterior sinotic 
tectum

16-20 weeks
the supraoccipital and interparietal parts continue to fuse; by 5th mnth the 
bones are fused

20-28 weeks lateral angle of pars basilaris appears 
28-32 weeks Pars lateralis became longer than pars basilaris
32-36 weeks, at birth Bars basilaris, 2 pars lateralis and squamous part are present 

fig. 1. occipital bone 
(16 weeks)

fig. 2. occipital bone 
(34 weeks)

beween the medial and lateral borders of the 
posterior interoccipital synchondrosis 

•	 The	length	of	the	pars	lateralis:	the	distance	
between the anterior and posterior interoc-
cipital synchondroses.
For the measurements we used a digital 

caliper. 

RESuLtS 
the age of the skulls was estimated using 

the following features (2,3) (table 1).
the results of the measurements for different 

gestational ages are presented in the following 
table (main values are shown in mm) (table 2):

dIScuSSIONS 
the methods used for age determination of 

fetal remains depend on the nature of the re-
mains (intact, dried, calcined, macerated) and 
the type of analysis available for the forensic 
specialist (1). 

Because we included in our work dried 
skulls, we could perform a morphometric study, 
using a digital caliper. 
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Estimaton of the Age from Fetal Occipital Bone

the international studies which can be used 
for comparison are only a few. We studied the 
measurements of Fasekas and Kosa (4) and of 
sheuer and Maclaughlin Black (5), and our 
results were quite similar to both studies. 

the errors of this study are related to the 
accuracy of age determination, and also to the 
shirnking process from wet to dry. Huxley and 
Kósa (6,7) calculated the shrinkage rate be-
tween wet and dry bone dyaphyses at several 
ages of gestation, and we can use these percent-
ages in order to estimate the errors. the percent-
ages o shirnking rate are presented below (table 3).

We can observe that the percentages are 
lower as the gestational age increases, so the 
errors are less important as the development of 

the fetus is advancing. 
other sources for errors are the unknown 

sex and history of the specimens, and the un-
known evolution of the pregnancy.

cONcLuSIONS 
Although we included in our study only 21 

skulls, the measurements can be useful for fo-
rensic specialists in order to establish the age 
of the fetus at death and also to assess the vi-
ability of the fetus at the time of death. 

For an accurate estimation of the age at 
death using fetal skeletal remains, the knowl-
edge of the development of the bones is also 
very important, besides the detailed anatomy 
of every bone. 

tABlE 2 
Dimensions of the fetal oocipital bone 

at different ages (means)

Age number of 
specimens

sagittal length
pars basilaris

Width pars 
basilaris

length pars 
lateralis

Width pars 
lateralis

16 weeks 4 5.54 3.96 5.92 2.88

18 weeks 3 7.03 5.6 7.9 4.45

20 weeks 2 8.24 6.17 9.83 5.32

26 weeks 4 9.4 8.83 13.57 7.2

28 weeks 3 10.16 9.65 14.5 8.21

34 weeks 3 11.14 12.24 20.89 12.03

tABlE 3 
Percentage of shrinkage of dry long bone of the fetus

Age shinkage rate
4 months 10.09%
5 months 5.74%
6 months 3.48%
7 months 2.32%
8 months 2.18%
9 months 1.76%
newborn 1.28%
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