Odhad dozitého veku z kostry



PROBLEM

chronologicky vs. biologicky vek vs. kosterni vek

rustoveé vs. degenerativni zmeény

sexualni dimorfizmus
individualni variabilita

populacni rozdily
soclokulturni podminky

MAYS, Simon. The effect of factors other than age upon skeletal age indicators in the
adult. Annals of human biology, 2015, 42.4: 332-341.

Jak hodnotit? aspektivni: seriace, typologie, skalovani
metricke



ZASADY PRO ODHAD VEKU Z LIDSKE KOSTRY

1. ZNALOST MATERIALU (historicky vs. recentni, M vs. Z, popula&ni pfisluinost)

2. ZNALOST METODY (vychdazet z puvodni studie, na jaké populaci byla
vytvorena, jestli je uréena pro muze nebo pro Zeny, spolehlivost a opakovatelnost)

3. VYBER METODY (zachovalost, po zvézeni vyie uvedenych kritérii)

4. INTERPRETACE (v pfipadé vybéru vice metod neprimérovat)



ODHAD VEKU LIDSKEHO PLODU

Délka diouhych kosti plodu v zdvislosti na véku (Fazeckas a Késa 1978)
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VEk je udavan v lundrnich mésicich, délka kosti a téla v mm.

FORENSIC
FETAL L Gy, Fazekas

and F Kosa

OSTEOLOGY

Akademiai Kiado
Budapest

FAZEKAS, Istvén Gyula; KOSA, Ferenc. Forensic fetal osteology. Akadémiai Kiadé, 1978.



ODHAD VEKU LIDSKEHO PLODU
PUVODNI STUDIE

FAZEKAS, |. Gy; KOSA, F. Neuere Beitréige und vergleichende
Untersuchungen von Feten zur Bestimmung der Kérperlénge auf Grund der
Diaphysenmafle der Extremitétenknochen. International Journal of Legal Medicine, 1966, 58.2:

142-160.

138 JEDINCU (71 M, 67 Z)

i

Korperlange (em) = Humeruslange (em) x 7,5624-42,4717
Korperlinge (em) = Humerusbreite (cm) x 28,304-43,9504
Korperlinge (cm) = Radiuslange  (em) X 10,614—2,1125
Korperlinge (cm) = Ulnalange (em) X 8,196+-2,3779
Korperlinge (cm) = Femurlange (cm)Xx 6,444--4,5082
Korperlinge (cm) = Femurbreite  (em) x 22,629--7,5659
Korperlinge (cm) = Tibialdnge (em) X 7,236-+4,9031
Kérperlange (cm) = Fibulalinge  (em) x 7,592--4,6841

—-— B —

VEK NASLEDNE STANOVEN DLE HAASE-HO PRAVIDLA:

1.-5. mésic intrauterinniho vyvoje = druhd mocnina délky plodu v ecm uréi priblizné stéri
6.-9. mésic intrauterinniho vyvoje = délka plodu v cm déleno 5 uréi stafi v mésicich



ODHAD VEKU LIDSKEHO PLODU
DALSI STUDIE

SCHEUER, J. L.; MUSGRAVE, J. H.; EVANS, S. P. The estimation of late
fetal and perinatal age from limb bone length by linear and logarithmic regression. Annals of
Human Biology, 1980, 7.3: 257-265.

17 JEDINCU (BEZ SPECIFIKACE POHLAVI), The Bristol Royal Hospital for Sick Children, Bristol, UK

65 JEDINCU (29 M, 36 Z), The London University Institute of Child Health, London, UK

Table 3. Regression of age on fetal limb bone shaft length (ICH data). Age in weeks; bone length in mm.
Females only. Sample n=36. A=Standard error of estimate; B=r{y:x); C=r{estimated y:observed y).

Method

number Bone{s) and method Regression equation A B C
+0:1765 FEM
+04122 TIB

3.01 Multiple linear regression +0:0250 HUM } +3-8915 1-96 0-85
—0-2157 RAD
+ 00904 ULN |

3.02 Multiple linear regression 18}1822 ,II:.E;V] - } +2:2947 1-90 0-84

+0-2558 HUM
303 Multiple linear regression +00427 RAD ) +4-3371 2:46 072
+0-2622 ULN



ODHAD VEKU LIDSKEHO PLODU
DALSI STUDIE

SHERWOOD, Richard J., et al. Fetal age: methods of estimation and effects of pathology.
American Journal of Physical Anthropology, 2000, 113.3: 305-315.

72 JEDINCU (BEZ SPECIFIKACE POHLAViI), Akron Children's Hospital, Ohio, USA
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ZNAKY NOVOROZENCE

Posterior

Anterior Superior median
fontanelle

fontanelle fissure

Posterior
fontanelle

Antenor lateral
fontanelle

1. pfitomnost osifikaénich center: talus, calcaneus, os
cuboideum, distdlni éast femuru, proximdlni éast tibie,
caput humeri, os capitatum

2. nesrostlé fontanely

Mendosal
Suture

715 ) Posterior lateral -
12-15 months fontanelle gl Metopic

fontanelle suture

Petrosquamosal
suture

Fonticulus major (frontalis, anterior) - v misté prekFizeni sutura sagittalis a sutura coronalis, mizi mezi 1. a 2. rokem Zivota

Fonticulus minor (occipitalis, posterior) - v misté prekFfizeni sutura sagittalis a sutura lambdoidea, mizi zéhy po narozeni,
nejpozdéji ve 3 az 6 mésici Zivota, v nékterych pfipadech neni patrny iz pfi narozeni

Fonticulus sphenoidalis (anterolateralis) - v misté styku kosti celni, temenni, spankové a klinové, mizi brzy po narozeni,
nejpozdéji do konce 6. mésice.

Fonticulus mastoideus (posterolateralis) - v misté styku kosti temenni, spénkové a tylni, mizi brzy po narozeni,
nejpozdéji v 6. mésici zivota.




ODHAD VEKU NEDOSPELYCH JEDINCU

DELKA DLOUHYCH KOSTI

STLOUKAL, Milan; HANAKOVA, Hana. Die léinge der Léngsknochen

altslawischer Bevélkerungen unter besonderer Beriicksichtigung von

Wachstumsfragen. Homo, 1978, 29.1: 53-69.

yztah délky dlouhych kosti konCetin a véku d&étf od 6 més. do 14 let (Stloukal a Handkové 1978)
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vek

6 més.

[2 més.
|8 més.
24 més.
30 més.

3 roky
4 roky

5
6
7
8

9
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[
12
13
14

et
et
et
et
et
et
et
el
et
et

pazni kost
prumeér

88.1 (78 -97.0)
97.9 (89 -106)
108.6 (98 -118)
[17.5(106-129)
24.9 (113-138)
33.5(120-147)
42.7 (128-159)
52.4 (136-170)
63.8 (147-181)
74.8 (157-192)
184.6 (169-210)
1943 (178-210)
203.9 (186-218)
211.9 (196-224)
219.9 (202-234)

231.2 (211-247)
240.8 (220-257)

e —

vietenni kost
primér
69.7 (63 -75.0)
767 (68 -85.0)
84.1 (75 -90.0)
898 (80 -96.0)
95.1 (86 -103)
01.6 (93 -110)
08.3 (98 -120)
16.0 (105-130)
125.1 (114-140)
133.5(121-152)
141.9 (130-160)
149.2 (139-163)
156.9 (149-168)
163.3 (156-175)
168.8 (160-179)

175.7 (165-188)
182.5 (166-200)

loketn{ kost

priumér

75 9(72-80.0)

83.1 (79-86.0)
913 (85-95.0)
98.5 (93 -102)
104.7 (98 -110)
1114 (104-117)
119.8 (111-129)
128.0 (118-139)
1373 (125-152)
1472 (134-164)
157.1 (145-174)
164.4 (154-178)
172.4 (163-186)
178.1 (169-193)
182.9 (173-198)
1907 (178-208)
198.0 (183-221)

stehenni kost
priumér

108.1(95-122)
122.0 (109-135)
137.5 (122-152)
149.6 (135-166)
160.9 (143-182)
174.1 (156-196)
188.3 (169-213)
203.2 (183-230)
221.1 (1984946)
238.1 (214-263)
253.0 (228-278)
266.5 (241-290)
281.2 (254-305)
292.5 (265-323)
302.9 (279-337)
319.0 (286-358)
333.3 (296-382)

holenni kost

- prumér

88.8 (84 -93.0)
99.2 (93 -105)
111.4 (102 -120)
121.4 (109 -131)
1317 (117 -144)
142.2 (127 -156)
151.9 (136 -171)
164.1 (146 -184)
177.1 (158 -201)
188.9 (168 -216)
202.0 (180 -227)
213.6 (191 -235)
2243 (202 -246)
235.1 (212 -259)
244.4 (218 -368)
256.1 (227 -283)
269.8 (235 -301)

STAROSLOVANSKA POPULACE
POCET JEDINCU 2



ODHAD VEKU NEDOSPELYCH JEDINCU
DELKA DLOUHYCH KOSTI

RISSECH, Carme; SCHAEFER, Maureen; MALGOSA, Assumpcio.

Development of the femur—implications for age and sex determination.
Forensic science international, 2008, 180.1: 1-9.

346 JEDINCU (173 M, 173 Z)
St. Bride’s collection, Crypt of St. Bride’s, London, UK

Esqueletos Identificados, Anthropological museum of the University of Coimbra, Coimbra, Portugal

Lisbon collection, Museu Bocage of Lisbon, Lisbon, Portugal

Skeletal series of the Universitat Autonoma de Barcelona (UAB), Biological Anthropology Unit of the UAB, Barcelona, Spain

Scheuer Collection, Centre of Anatomy and Forensic Anthropology of the University of Dundee, Dundee, Scotland

's Age limit

Males

Age = 0.054 x diaphyseal length — 6.337 0.949 Up to 17 years

Age = 0.054 x diaphyseal length plus distal epiphysis — 7.367 0.946 Up to 17 years

Age = 0.061 x maximum femeoral length — 9.549 0.923 Up to 19 years

Age = 0.595 x vertical diameter of the femoral head — 8.992 0.947 Up to 17 years
Females

Age = 0.058 x diaphyseal length — 6.771 0.890 Up to 16 years

Age = 0.056 x diaphyseal length plus distal epiphysis — 7.160 0.852 Up to 16 years

Age = 0.055 x maximum femoral length — 7.256 0.835 Up to 17 years

Age = 0.559 x vertical diameter of the femur head — 7.577 0.896 Up to 15 years
Unisex series

Age = 0.056 x diaphyseal length — 6.489 0.925 Up to 16 years

Age = 0.055 x diaphyseal length plus distal epiphysis — 7.130 0.897 Up to 16 years

Age = 0.051 x maximum femur length — 6.690 0.859 Up to 15 years

Age = 0.560 x vertical diameter of the femur head — 7.890 0.890 Up to 15 years




ODHAD VEKU NEDOSPELYCH JEDINCU
SRUST RUSTOVYCH CHRUPAVEK §22-2¢

Q 21-23

FEREMBACH, Denise; SCHWINDEZKY, |.; STOUKAL, M.
. . §20-25__-
Recommendation for age and sex diagnoses of skeletons. Journal o 18-22

of human evolution, 1980, 9: 517-549.

(Brothwell 1965, Wollf-Heidegger 1954, Rauber & Kopsch 1952,
Haret et al. 1927, Gray's Anatomy 1967)

PUVODNI STUDIE®?
DATA?2




ODHAD VEKU NEDOSPELYCH JEDINCU
ROZVOJ CHRUPU

UBERLAKER, D. H. Human skeletal remains. Manuals on Archeology, 1978, 2.
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ODHAD VEKU NEDOSPELYCH JEDINCU
ROZVOJ CHRUPU

KOMINEK, Jaroslav; ROZKOVCOVA, Eva. Metoda uréovdni zubniho véku a jej
vyznam pro praxi. Pokroky ve stomatologii, 1984, 2: 175-208.

RTG SNIMKY CESKYCH DETi, POCETJEDINCUZ  © & o o | ;{\ ‘ W A
ODHAD DO 15 LET VEKU
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ODHAD VEKU NEDOSPELYCH JEDINCU
ROZVOJ CHRUPU

ALQAHTANI, Sakher J.; HECTOR, M. P.; 30 weeks in-uters
LIVERSIDGE, H. M. Brief —
communication: the London atlas of human tooth s
development and eruption.

American Journal of Physical Anthropology,
2010, 142.3: 481-490.
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DOSPELY / NEDOSPELY
SYNCHONDROSIS SPHENO-OCCIPITALIS ¢

BASSED, Richard B.; BRIGGS, C.; DRUMMER, Olaf H. Analysis of time of
closure of the spheno-occipital synchondrosis using computed tomography.
Forensic science international, 2010, 200.1: 161-164.

666 JEDINCU, Victorian Institute of Forensic Medicine, Austrdlie

" Results show that fusion was well underway by the age of 15 years and was
complete by 17 years."

SHIRLEY, Natalie R.; JANTZ, Richard L. Spheno-occipital synchondrosis fusion in
modern Americans. Journal of forensic sciences, 2011, 56.3: 580-585.

162 JEDINCU (62 M, 100 Z), Forensic DataBank, USA

"The maximum likelihood estimates from the transition analysis indicate that
females are most likely totransition from open to closing at 11.4 years and males
at 16.5 years."



ODHAD VEKU DOSPELYCH JEDINCU
LEBECNI SVY

MEINDL, Richard S.; LOVEJOY, C. Owen. Ectocranial suture closure: A
revised method for the determination of skeletal age at death based on
the lateral-anterior sutures. American journal of physical anthropology,

1985, 68.1: 57-66.

236 JEDINCU (2 M, 2 Z)
HAMANN-TODD COLLECTION, CLEVELAND MUSEUM OF NATURAL
HISTORY, CLEVELAND, OHIO, USA
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ODHAD VEKU DOSPELYCH JEDINCU
FACIES SYMPHYSIALIS

TODD, T. Wingate. Age changes in the pubic bone. |I. The male white
pubis. American Journal of Physical Anthropology, 1920, 3.3: 285-334.

232 JEDINCU
"WHITE" (125 M, 10 Z)
"NEGROID" (68 M, 29 Z)

TODD, T. Wingate. Age changes in the pubic bone. American Journal of
Physical Anthropology, 1921, 4.1: 1-70.

159 JEDINCU
"WHITE FEMALE" (47)
"NEGRO-WHITE HYBRID" (90 M, 22 7)

HAMANN-TODD COLLECTION, CLEVELAND MUSEUM OF NATURAL
HISTORY, CLEVELAND, OHIO, USA

PROBLEMATICKY STAV DOKUMENTACE K SOUBORU

Stage 6: 30-35 years old Stage 7: 35-39 years old Stage 8: 39-44 years old Stage S: 44-50 years old Stage 10: 50+ years old

Todd's (1920) ten age phases of pubic symphysis modification in adult white males. © Pieter Folkens



ODHAD VEKU DOSPELYCH JEDINCU
FACIES SYMPHYSIALIS

MCKERN, Thomas W.; STEWART, Thomas Dale. Skeletal age changes in

young American males analysed from the standpoint of age identification.

QUARTERMASTER RESEARCH AND ENGINEERING COMMAND
NATICK MA, 1957.

375 JEDINCU (M, VOJACI Z KOREJSKY VALKY), USA

GILBERT, B. Miles; MCKERN, Thomas W. A method for aging the
female os pubis. American Journal of Physical Anthropology, 1973,
38.1: 31-38.

120 + 60 JEDINCU (Z), USA

HANIHARA, Kazuro; SUZUKI, Takao. Estimation of age from the pubic
symphysis by means of multiple regression analysis. American Journal

of Physical Anthropology, 1978, 48.2: 233-239.

70 JEDINCU
33 Department of Anatomy, University of Tokyo, Japan

37 Department of Anatomy, Sapporo Medical College, Japan

Component III




ODHAD VEKU DOSPELYCH JEDINCU
FACIES SYMPHYSIALIS

BROOKS, Sheilagh; SUCHEY, Judy M. Skeletal age determination based on
the os pubis: a comparison of the Acsddi-Nemeskéri and Suchey-Brooks
methods. Human evolution, 1990, 5.3: 227-238.

1225 JEDINCU (739 M, 273 Z)
Office of the Chief Medical-Examiner, County of Los Angeles, USA

I-1 II-1  III-1 1IV-2
EVALUACE

Srbsko (Djuric, 2007)

Polsko (Bednarek, Bloh, Sliwka, 2002)
Bosna a Hercegovina (Saraijlic, 2012)
Austrdlie (Lottering et al., 2013)

I-1 II-1 II1-1 IV-2 V-1 VI-Q



ODHAD VEKU DOSPELYCH JEDINCU
FACIES SYMPHYSIALIS

WINK, Alexandra E. Pubic symphyseal age estimation from
three—-dimensional reconstructions of pelvic CT scans of live

individuals. Journal of forensic sciences, 2014, 59.3: 696-702.

44 JEDINCU (20 M, 22 7)
Boston University Medical Center, Boston, USA

LOTTERING, Nicolene, et al. Evaluation of the Suchey-Brooks
method of

age estimation in an Australian subpopulation using computed
tomography

of the pubic symphyseal surface. American journal of physical

anthropology, 2013, 150.3: 386-399.

195 JEDINCU (119 M, 76 Z)
Queensland Health Forensic and Scientific Services - Forensic
Pathology Mortuary, Coopers Plains, Queensland, Austrdlie




ODHAD VEKU DOSPELYCH JEDINCU
FACIES SYMPHYSIALIS

BIWASAKA, Hitoshi, et al. Three dimensional surface analyses of pubic

symphyseal faces of contemporary Japanese reconstructed with 3D
digitized scanner. Legal Medicine, 2013, 15.5: 264-268.

145 JEDINCU (90 M, 55 Z), Japonsko
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ODHAD VEKU DOSPELYCH JEDINCU
FACIES SYMPHYSIALIS

STOYANOVA, Detelina; ALGEE-HEWITT, Bridget FB; SLICE, Dennis E. An

enhanced computational method for age-at-death estimation based on the

pubic symphysis using 3D laser scans and thin plate splines. American
journal of physical anthropology, 2015, 158.3: 431-440.

o —
44 JEDINCU (M), W.M. Bass Skeletal Collection, L h .'/ .
Forensic Anthropology Center at the University of ‘ ,\
Tennessee, Knoxville, USA @ »
A
R~
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ODHAD VEKU DOSPELYCH JEDINCU
ZUBNi OBRUS

ZUHRT, R. Stomatologische untersuchungen an spd tmittelalterlichen funden
von Reckahn (12-14 jh). I. Die Zahnkaries und ihre Folgen. Dtsch Zahn

Mund Kieferheilk, 1956, 25: 1-15.




ODHAD VEKU DOSPELYCH JEDINCU
ZUBNI OBRUS

MURPHY, Thomas. The changing pattern of dentine exposure in human
tooth attrition. American Journal of Physical Anthropology, 1959, 17.3:

167-178.

POCET JEDINCU 2 NN
Australian aboriginal skulls, University of Adelaide & e e e S AR Number  observed - 353
5

South Australian Museum, Austrdlie . b . d " , q
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ODHAD VEKU DOSPELYCH JEDINCU

ZUBNi OBRUS

MILES, AEW1962. Assessment of the ages of a population of Anglo-Saxons

from their dentitions. 1962.

190 JEDINCU

Anglo-Saxon historical population, Breedon-
on-the-Hill in Leicestershire, deposit in British
Museum of Natural History, London, UK

YEARS OF AGE OF SUBJECT
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ODHAD VEKU DOSPELYCH JEDINCU

ZUBNI OBRUS
Schéma abraze zubu v horni ¢elisti
LOVEJOQY, C. Owen. Dental wear in the Libben population: its functional p 12-18
' 9\
pattern and role in the determination of adult skeletal age at death. @@J@@OE’S
American journal of physical anthropology, 1985, 68.1: 47-56. By @8@@@220@
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