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biologicky vék — popis aktudlni podoby (fenotypu) kosterni soustavy/vytipovanych struktur
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o , L znaky na skeletu
rustové a degenerativni zmeény
patologie

pohlavni dimorfizmus metabolismus

mezipopulacni rozdily
biomechanicky stres

VIR biologicky vék
endokrinni aktivita

rust a alometrie

remodelace individualni variabilita

genetické faktory sociokulturni podminky chronologicky vék



znaky na skeletu

pro ucely populacnich studii napriklad
historickych populaci (pohrebisté apod.) neni  biologicky vék
vzdy potreba prevadét na chronologicky vék

podstatny, pokud jde o specifického jedince —
napriklad jako odhad skupinovych vlastnosti
pozustatkt neznamého plavodu; nebo pokud
ma vyznam z hlediska prava

chronologicky vek



THE “TRAJECTORY EFFECT™ IN AGING, VARIATION IN ANY GIVEN SKELETAI

[ I 4 4 B4
nemetrlcke nedospell INDICATOR WILL INCREASE AS AGE INCREASES, RESULTING IN WIDER ERROR

INTERVALS FOR ANY AGING TECHNIQUE, THE DASED LINES REPRESENT
THE LIMITS OF VARIATION AT ANY GIVEN AGE, WHILE THE SOLID LINE

intervaly Obecné 3_5 |et REPRESENTS THE MEAN VALUE AT THAT AGE

nemetrické dospeéli
spravne zkonstruované intervaly ca 15—
20 let na jednu fazi; nekdy ale i 50

VARIATION

metrické
obvykle presnéjsi — neomezuji se na
par kategorii pokryvajicich cely zivot

AGE

trajectory effect



Je dobré proveést vice metod a zamyslet se nad
vysledky.

PriUmeérovani je problematické. Méné presné metody
mohou zhorsit odhady téch presnych a prijdeme o
intervaly. VyuZije se ale vic znaku, ale efekt na
presnost nemusi byt vyznamny.

Presnost se s vékem snizuje.

Obecné se nadhodnocuji mladsi a podhodnocuji
starsi.

plod/novorozenec
dospély/nedospély
historicky/recentni
populacni prislusnost

invazivni/neinvazivni



The anthropologist can save himself a
lot of time by not trying to make more
precise estimates of age than are
warranted by the nature of the material.

S. L. WASHBURN
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nedospéli dospéli
vznik, vyvoj a srlst osifikacnich center degeneraritvni zmeény kloubnich ploch

vyvoj a erupce zubu obliterace dv

délka diafyz morfologie osteon(

rozméry lebecnich kosti zmeny zubu



BUIKSTRA, Jane E.; RHINE, Stanley. Age estimation of the human

skeleton. Charles C Thomas Publisher, 2010.

Kapitola 6
THE NATURE AND SOURCES OF ERROR IN THE ESTIMATION OF AGE AT DEATH

FROM THE SKELETON

MAYS, Simon, 2015. The effect of factors other than age upon
skeletal age indicators in the adult. Annals of Human Biology.
42(4), 332—-341. ISSN 0301-4460, 1464-5033. ....... T —

' HumanBiology "ot informa
doi:10.3109/03014460.2015.1044470 i L,
REVIEW

The effect of factors other than age upon skeletal age indicators
in the adult

Simon Mays

ARKING, Robert, 2006. The biology of aging:
observations and principles. 3rd ed. Oxford ; New York:
Oxford University Press. ISBN 978-0-19-516739-9.
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FORENSIC
FETAL e
, | | OSTEOLOGY
FAZEKAS, Istvan Gyula a F. KOSA, 1978. Forensic fetal osteology. LOGY

Budapest

Budapest: Akadémiai Kiadd. ISBN 978-963-05-1491-0.

Délka diouhych kosti plodu v zdvislosti na véku (Fazckas a Késa 1978)

Humerus Radius Ulna Femur Tibia Fibula
vek délka téla délka Sitka délka Sirka
3 95 8.8 1.9 6.7 7.2 8.5 1.9 6.0 6.0
3i2 123 12.4 2.2 10.1 11.2 12.4 2.2 10.2 99
4 173 19.5 4,7 17.2 19.0 20,7 4.7 174 16,7
41/2 220 25.8 6.1 21.5 23.9 26.4 6.2 234 226
5 256 318 7.8 262 29.4 32.6 802 285 278
5172 275 34.5 8.3 28.9 31.6 35.7 3.8 32.6 311
6 306 37.6 9.3 Jl.6 35.1 40.3 038 358 34.3
612 326 399 9.9 334 37.1 41.9 10.6 37.9 36.5
7 354 442 109 356 40.2 47.0 11.8 420 400
712 375 458 1.9 38.2 42.8 48.7 2.3 439 428
8 400 504 129 40.8 46,7 35.5 14.3 48.2 46.8
8112 424 53.1 136 433 49,1 59.8 15.3 527 505
9 455 55.5 144 45.7 51.0 62.5 16.4 548 516
91/2 480 61.3 157 488 55.9 68.9 18.7 599 576

10 516 649 168 518 59.3 74.3 199 65.1 623

VEk je udavan v lundrich mésicich, délka kosti a (éla v mm (St|0u kal 1999)



FAZEKAS, |. Gy. a F. KOSA, 1966. Neuere Beitrage und vergleichende
Untersuchungen von Feten zur Bestimmung der Korperlange auf Grund der
Diaphysenmasse der Extremitatenknochen. Deutsche Zeitschrift fiir die
Gesamte Gerichtliche Medizin. 58(2), 142—160. ISSN 0937-9827, 1437-1596.

Kdérperlinge (em) = Humeruslinge (em) < 7,624-4-24717
Kérperlinge (em) = Humerusbreite (em) x 28,304-3,9504
Korperlinge (cm) = Radiuslinge  (em) X 10,614—2,1125
Korperlinge (cm) = Ulnalinge (em)x 8,196+2,3779
Korperlinge (¢cm) = Femurlinge (em)x 6,444-}-4,5082
Korperlinge {cm) = Femurbreite (em) x 22,62904-7,5659
Korperlinge (em) = Tibialdnge (em) x 7,236--4,9031
Korperlinge {em) == Fibulalinge  (om) < 7,592-14,6841

vypocet délky téla

Haaseho pravidlo

1.-5. mésic intrauterinniho vyvoje
— druha odmocnina délky plodu
urci jeho stari

6.—7. mésic intrauterinniho vyvoje
— délka plodu v cm délena 5 urci
jeho stari v meésicich



SCHEUER, J.L., J.H. MUSGRAVE a S.P. EVANS, 1980. The estimation of late fetal and perinatal
age from limb bone length by linear and logarithmic regression. Annals of Human Biology.
7(3), 257-265. ISSN 0301-4460, 1464-5033. doi:10.1080/03014468000004301

17 jedincu bez specifikace pohlavi, The Bristol Royal Hospital for Sick Children, Bristol, UK

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

Method

+02622 ULN

number. Bone(s) and method Regression equation A C
+0-1765 FEM
+04122 TIB

3.01 Multiple linear regression +00250 HUM > +3-8915 1-96 0-85
—02157 RAD
+ 00904 ULN

302 Multiple linear regression igziggg _l;fé“ | J? +2:2947 1:90 0-84
+02558 HUM

303 Multiple linear regression + (00427 RAD > +4-3371 2:46 0-72

A — standardni chyba odhadu
C — korelace pozorovani/odhad


https://doi.org/10.1080/03014468000004301

SHERWOOD, R. J., R. S. MEINDL, H. B. ROBINSON a R. L. MAY, 2000. Fetal age: methods of
estimation and effects of pathology. American Journal of Physical Anthropology. 113(3), 305-315.
ISSN 0002-9483. doi:10.1002/1096-8644(200011)113:3<305::AlID-AJPA3>3.0.CO;2-R

72 JEDINCU (BEZ SPECIFIKACE POHLAVI), Akron Children's Hospital, Ohio, USA
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1) pritomnost Sesti osifikaCnich center — talus, calcaneus, os cuboideum, distalni epifyza femuru,
proximalni epifyza tibie, caput humeri, os capitatum
2) kosti spojené vazivovymi prouzky — nesrostlé fontanely; nesrostla symfyza dolni Celisti

Anterior Superior median Postenor

fontanelle fissure ﬁ ntanelle

] Posterior
fontanelle
’l

Anterior lateral
fontanelle

% .
L —

‘
Petrosquamosal Mendosal

Suture

n e Posterior lateral )
12-15 months fontanelle Anterior

suture

Metopic
fontanelle suture

Fonticulus major (frontalis, anterior) — mizi mezi 1. a 2.
rokem zivota

Fonticulus minor (occipitalis, posterior) — mizi brzy po
narozeni, nejpozdéji ve 3 az 6 mésici zivota, v nékterych
pripadech neni patrny jiz pri narozeni

Fonticulus sphenoidalis (anterolateralis) — mizi brzy
PO narozeni, nejpozdéji do konce 6. meésice.

Fonticulus mastoideus (posterolateralis) — mizi brzy po
narozeni, nejpozdéji v 6. meésici zivota



Odhad véku nedospélych jedincu

STLOUKAL, Milan a HANAKOVA, H, 1978. Die Liange des Langsknochen altslawischer

Bevolkerungen unter besonderer Berticksichtigung von Wachtumsfragen. Homo. 29(1), 53—-69.

3 staroslovanské populace
336 jedincl

Tabulka 9

Vztah délky dlouh§ch kosti koncetin a véku déti od 6 més. do 14 let (Stloukal a Handkové 1978)

vek

6 més.
12 més.
18 més.
24 més.
30 més.
3 roky
4 roky
Slet

6 let
7let

8 let

9 let

10 let
11 let
12 let
13 let
14 let

pazni kost
primér
88.1(78 97.0)
97.9 (89 -106)
108.6 (98 -118)
117.5 (106-129)
124.9 (113-138)
133.5(120-147)
142.7 (128-159)
152.4 (136-170)
163.8 (147-181)
174.8 (157-192)
184.6 (169-210)
1943 (178-210)
2039 (186-218)
211.9(196-224)
219.9 (202-234)
231.2(211-247)
240.8 (220-257)

vietenni kost
primér

69.7 (63 -75.0)
76.7 (68 -85.0)
84.1 (75 -90.0)
89.8 (80 -96.0)
95.1 (86 -103)
101.6 (93 -110)
1083 (98 -120)
116.0 (105-130)
125.1 (114-140)
133.5(121-152)
1419 (130-160)
149.2 (139-163)
156.9 (149-168)
1633 (156-175)
168.8 (160-179)
175.7 (165-188)
182.5 (166-200)

loketni kost
primér
75.9(72-80.0)

- 8.1(79-86.0)

913 (85-95.0)
98.5(93-102)
104.7(98-110)
1.4 (104-117)
1198 (111-129)
128.0 (118-139)
1373 (125-152)
1472 (134-164)
I57.1 (145-174)
164.4 (154-178)
1724 (163-186)
178.1 (169-193)
182.9 (173-198)
190.7 (178-208)
198.0 (183-221)

stehenni kost
primér
108.1(95-122)
122.0 (109-135)
137.5(122-152)
149.6 (135-166)
160.9 (143-182)
174.1 (156-196)
1883 (169-213)
203.2 (183-230)
221.1 (198446)
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)

holennf kost
primér

83,8 (84 -93.0)
99.2 (93 -105)
1114 (102 -120)
1214 (109 -131)
1317 (117 -144)
1422 (127 -156)
151.9 (136 -171)
164.1 (146 -184)
177.1 (158 -201)
1889 (168 -216)
202.0(180-227)
213.6 (191 -235)
2243 (202 -246)
235.1 (212 259)
2444 (218 -368)
256.1 (227 283)
269.8 (235 -301)




RISSECH, Carme, Maureen SCHAEFER a Assumpcio MALGOSA, 2008. Development of the femur—
Implications for age and sex determination. Forensic Science International. 180(1), 1-9.
ISSN 03790738.

346 jedincl (173 m, 173 z) — St. Bride, Coimbra,
Lisabon, Barcelona, Dundee (Scheuer collection)

Table 4
Inverse functions for age prediction—coefficient of correlation of the function R?

R? 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 femoral 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




(Stloukal 1999) /,?_H

. N 1 loketnf kloub
K N Zpineniion
4 kolenni kloub
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FEREMBACH, Denise, | SCHWINDEZKY a M STOUKAL, : ,
1980. Recommendation for age and sex diagnoses of \\KHJ/’
skeletons. Journal of human evolution. 9, 517-549. 2 Obr. 1
BROTHWELL, Don R., 1981. Digging up o ‘V;Fy i
bones: the excavation, treatment, and SHENS
study of human skeletal remains. 3rd ed., sue g VS A -
rev.updated. Ithaca, NY. : [London]: 2159 N (S ¢ ——
Cornell University Press ; British Museum g:gzﬁg i ' 4212
(Natural History). ISBN 0-8014-9875-9. i
plivod dat je nejasny Y .




Odhad véku nedospélych jedincl

vertebrae: nacentrum  humerus: medial epi.

occipital (b)

vertebrae: na-na
occipital (a)

¢

F M

spheno-occipital synchondrosis

c!avic%:medial epi.

= > M
sacrum: S1-S2 i

sat?um: S2-S3

g M
sacrum: S3-S5

. [}
radiusidist.

M
femur: greater troch

tibia: prox.

femur: head/lesser troch.

;humerus: headi

T 1 M
scapula:acromion/os coxae: iliac crest

M
flemur.dist./ﬁbula:prox.
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Punerus: disal epi Vekovy rozsah uzavirani
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I§ 07l } (Iscan a Steyn 2013)
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TABLE 1. Number of skeletal elements for each locus and fusion stage by sex with the list of abbreviations used

COQUEUGNI OT, Hélene a Timot hy D. WEAVER, Cranial and infracranial locus Abbreviations a Fezmle c a Liale

2007 B . f o o I f o | Ilium pubis I1_Pu 28 5 103 16 23
. Upper ischium pubis U_Is_Pu 27 5 104 18 8
. Briet communication: Infracrania L b L : 5 1o : :
. . . Ischium ilium Is_Il 27 10 99 15 10
maturation in the skeletal collection from T crst I # ® 4 ® o=
Ischial tuberosity It 28 53 54 24 38
. . Anterior inferior iliac spine Aiis 24 5 102 18 9
. Medial sacral segments 1-2 M SS 12 24 33 11 24 35
Coimbra, Portugal: New aging standards for xS R N S R
- - ; ; Medial sacral segmaonts 5.5 M.S5.2.3 14 19 3 r 21

edial sacral segments _SS_2_;
epiphyseal union. American Journal of Physical Medial sacral segmens 23 M2 Moo » e
Medial sacral segmaonts 34 M55 4.4 15 " 3% 5 %

— edial sacral segments _SS_3_.
Anthropology. 134(3), 424—-437. ISSN 00029483,  Medlsucral seements 34 M s 2 e 2B
Posterior sacral segments 3—4 PSS 3 4 i 10 49 9 5
1 O 9 6 8 6 4 4 Medial sacral segments 4-5 M_SS_ 4.5 12 21 31 8 24
. Lateral sacral segments 4-5 LSS 45 2 3 37 1 5
Posterior sacral segments 4-5 PSS 45 i 11 45 i 11
Coracoid Crd 24 4 106 13 11
Acromion Acm 35 8 74 22 15
Sternal end Ster 64 48 22 58 45
7—2 9 Iet Humerus head Hum_Hd 41 20 70 34 2
Humerus medial epicondyle Hum_Me 27 1 102 17 7
Humerus distal end Hum_De 26 0 106 12 5
Radius proximal end Rad_Pe 26 6 105 19 11
. . o v . . Radius distal end Rad_De 41 20 75 37 18
137 jedincu (68 m, 69 Z), Coimbra Collection Ulna procimal end Uln P 26 2 09 17 7
’ ’ Ulna proximal end Uln_De 44 11 76 42 7
Femur head Fem_Hd 28 29 78 21 33
Femur greater trochanter Fem_Gt 28 12 93 23 13
Femur lesser trochanter Fem_Lt 28 9 97 22 16
. Femur distal end Fem_De 37 14 85 31 15
http'//osteom ICS.CO m/SSAG E/ Tibia proximal end Tib_Pe 28 29 8 26 25
Tibia distal end Tib_De 29 14 91 19 11
Fibula proximal end Fib_Pe 27 17 76 26 15
Fibula distal end Fib_De 31 23 80 24 24

alecaneus posterior en c_Pe

Cal i d Cle_P 25 5 104 10 8
Spheno-Occipital synchondrosis S08 13 9 44 9 10

QOAGE e v s

Scoring System Cranium & Cingulum pectorale Membrum superius Cingulum pelvic Membrum inferius



S S A G F About Data Analysis
Scoring System Cranium & Cingulum pectorale Membrum superius Cingulum pelvic Membrum inferius

http://osteomics.com/SSAGE/
o http://osteomics.com/SSAGE/

o hodnoceni stupné spojeni epifyz

A —volna

B — CastecCné prirostla (ne volna, ] e Bysme e Fedeener 9 By on ot
ne pFirostld) ) = -

C — Uplny srdst

NA — nelze spolehlivé hodnotit

E—

]
DE

. 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29
Scapula Clavid
Age-at-Death
Coracoid Mec
A B C ® NA A
¥ Include ril|
Acromion

A B C ® NA

¥ Include

o distribuce pravdépodobnosti, ze
jedinec s pozorovanym stupném
vyplnéni hodnot fuze je daného véku




Coqueugniot a Weaver 2007 — priklady fazi
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UBELAKER, Douglas H, 1987.
Estimating age at death from
immature human skeletons: an

overview. Journal of forensic
sciences. 32(5), 1254-1263.
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Odhad véku nedospélych jedincl

KOMINEK, Jaroslav a Eva ROZKOVCOVA, 1984. Metoda uréovani zubniho véku a jeji vyznam pro
praxi. Pokroky ve stomatologii. 2, 175—-208.

RTG snimky Ceskych déti,
(15 M, 15 Z v kazdé vékové
skupiné)

odhad do 15 let véku
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ALQAHTANI, S.J., M.P. HECTOR a e ne,  Mesas e Bl e S

H.M. LIVERSIDGE, 2010. Brief et e e eaaT e

communication: The London atlas f M @@ M T

eumd
of human tooth development and o f%ﬁ»ﬂ)&& "W%M%@W% x%;_%@@@

eruption. American Journal of w@'@?w@f m “m@%‘%ﬂ i }ﬁ”ﬁﬁ@\@w

Physical Anthropology. 142(3), 481— \mﬁﬂ?ﬂﬁﬁﬁ Atlas of HumanTooth Development and Eruption

Dr. Sakher J. AlQahtani® 12.5yr

@ omidpoint of one month &
+ midpoint of two weeks — =
155 yr * midpoint of 3 months B
78yr ~ &0 BEEIE)
v _ i+
T A el 8 i3 v

490. ISSN 00029483, 10968644.

704 jedinct (368 M, 336 Z); UK

28t nitrodélozni — 23 let

“,4.,5{’@@@@] @:5,2 ==
«% e @V =R
. i R oA HR a
https://atlas.dentistry.gmul.ac.uk/index.p Q) Queen Mary fw

Univereity of London Sakher J. AlQahtani~ March. 2009

’) Queen Mary and Westfield College 2009 All rights are reserved.
h D 4 N O I_ O ( 5 I N — I R I | E Barts and The London School of Medicine and Dentistry The author would ke o ackrowledge the funding assistance of the
Ministry of Higher Education, Ssudi Arabia.
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uzavreni synchondrosis sphenooccipitalis

BASSED, Richard B., C. BRIGGS a Olaf H. DRUMMER, 2010. Analysis of time of
closure of the spheno-occipital synchondrosis using computed tomography.
Forensic Science International. 200(1-3), 161-164. ISSN 03790738.

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

SHIRLEY, Natalie R. a Richard L. JANTZ, 2011. Spheno-Occipital Synchondrosis
Fusion in Modern Americans: BASILAR SYNCHONDROSIS. Journal of Forensic
Sciences. 56(3), 580-585. ISSN 00221198.

,The maximum likelihood estimates from the transition analysis indicate that females
are most likely to transition from open to closing at 11.4 years and males at 16.5 years.
Females transition from closing to closed at 13.7 years and males at 17.4 years.”



ACSADI, G. a J. NEMESKERI, 1970. History of Human

Life Span and Mortality [online]. B.m.: Akadémiai Kiadé.

o celkem 16 oblasti, skorovanych podle
stupné uzavreni s naslednym vypocte
pramérné hodnoty

o unisex

Table 3.17

Estimation of Age by Sutural Closure

Mean Mean sD Range Age Category
Closure Age

Stage

0.4-1.5 28.6 13.08 15-40 Juvenile-young adult
1.6-2.5 43.7 14.44 30-60 Young—middle adult
2.6-29 49.1 16.40 35-65 Young—middle adult
3.0-39 60.0 13.23 45-75 Middle—old adult

4.0 65.4 14.05 50-80 Middle—old adult

Mote: From Acsadi & Memesker 1970, Table 32.

Parietal

Fed 1
WA ==



PERIZONIUS, W.R.K., 1984. Closing and non-closing sutures in 256 crania of known age
and sex from Amsterdam (a.d. 1883—1909). Journal of Human Evolution. 13(2), 201-216.
ISSN 00472484.

Table 3{a) Mean endocranial closure stages of the three sutures in males
. . o . . A4 [
256 jedincu, Nizozemci (174 M, 82 Z) Age fycars) Mean cndocranial closure stage ]
./ a J Coronal suture Sagittal suture Lambdoid suture
o nad 50 roky nekoreluji
2029 (50 s, 024 [-50 s, 000 108 s.d. -2 2
30-39 2-49 LGl 306 IRIK 1534 (90 3
4040 3-52 (63 335 063 270 1 03 20
S0-59 3-73 {-58 354 (144 305 {78 34
. . GO-69 356 0-97 343 -84 2-89 (83 47
Figure 3. Description of the f 7079 3.92 017 3.58 031 350 (44 50
a0-89 3-72 [1-50) 5343 -39 2499 0-80 17
Stage 0. Open suture. There is still a little space left 90-99 - T '_ _ T
between the edges of the adjoining bones.
Table 3{b) Mean endocranial closure stages of the three sutures in females

Stage 1. Suture is closed, but clearly visible as a

continuous, often zigzagging, line. .
Mean endocranial closure stapge

Age [years) —
Stage 2. Suture line becomes thinner, has less zigzags Q Coronal suture Sagittal suture Lambdoid suture
and may be interrupted by complete closure.
20-29 1-67 s.d. 1-20 150 s.dl, 066 094 s5.d.0-82 3
30-39 2-40 1-01 270 074 123 0-98 3
Stage 3. Only pits indicate where the suture is located. 40-49 3-86 0-34 338 0-30) 275 098 b
50-39 348 1-11 338 -89 2:57 103 14
6O-69 3-80 042 360 31 308 0-72 20
. : 70-79 3-74 0-61 364 0-49 248 1-04 24
Stage 4. Suture completely obliterated, even its loca- B-RG 3.9 013 347 031 .49 1-03 8

tion cannot be recognized. 4099 375 035 3.18 118 133 047 9




MEINDL, Richard S. a C. Owen LOVEJOY, 1985. 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. 68(1), 57—66. ISSN 0002-9483, 1096-8644.

236 jedincG (? M, ? Z) Hamann-Todd collection,

Cleveland Museum of Natural History (5]
—7 A
a /}f" iI ~
o 10 ektokranialnich oblasti, 4 tvrdého patra a 3 / (8) \Ej
endokranialni |
C | ___::::-;::.
=
o
/@)
b
|




;s G ) blank = Unobservable

Uzavirani | e bec NIC h Svu 0 = Open. There is 0o evidence of any ectocranial closure at the site.

I= Minimal Closure. Some closure has occurred. Score is assigned to any minimal to moderate closure, i.e. from a single
hony bridge across the suture to about 50% synostosis at the site.

. . 2 = Significant Closure. There is a marked degree of closure but some portion of the site is still not completely fused.
Meindl a Lovejoy 1985 3 = Complete Obliteration. The site is completely fused.

lateral-anterior system -6, 7, 8, 9, 10
vault system — 1-7
-> vypocet kompozitniho skére (suma hodnot)

-> prirazeni faze

VAULT [ATERAL-ANTERIOR

Composite Score “8" Composite Score “8"
1-2 S1 i 51
3-6 §2 2 82
7-11 §3 3-5 53
12-15 S4 6 S4
16-18 55 7-8 55
19-20 S6 9-10 56

11-14 87



Uzavirani lebecnich svi

Meindl a Lovejoy 1985

o ovaly znadi prameéry, linie 1. az 9. decil

AGE IN YEARS
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TODD, T. Wingate, 1920. Age changes in the pubic bone. |I. The male white pubis. American Journal
of Physical Anthropology. 3(3), 285-334. ISSN 0002-9483, 1096-8644.

232 jedincU; ,white" (125 m, 10 f); ,,negroid" (68 m, 29 f)

TODD, T. Wingate, 1921. Age changes in the pubic bone. American Journal of Physical
Anthropology. 4(1), 1-70. ISSN 00029483.

159 jedincl
,white female" (47)
,negro-white hybrid" (90 M, 22 7)

Hamann-Todd collection, Cleveland Museum of
National history




BROOKS, S. a J. M. SUCHEY, 1990. Skeletal age determination based on the os pubis: A comparison

of the Acsadi-Nemeskéri and Suchey-Brooks methods. Human Evolution. 5(3), 227-238. ISSN 0393-
9375.

Soucast KS: symfyza panevni kosti
Metoda: vizualni
Populace: recentni; US, Mexiko, Evropa, Asie, Jizni Amerika



WINK, Alexandra E., 2014. Pubic Symphyseal Age Estimation
from Three-Dimensional Reconstructions of Pelvic CT Scans of
Live Individuals. Journal of Forensic Sciences. 59(3), 696—702.

ISSN 00221198.

DUDZIK, Beatrix a Natalie R. LANGLEY, 2015
Estimating age from the pubic symphysis: A

new component-based system. Forensic
Science International. 257, 98—105.
ISSN 03790738.

284 jedincu (148 m, 83 )
4 moderni forenzni sbirky z USA

A v
Score=1 Score=2
Stop: Age Pubic Tubercle Proceedto
(lf_atcgor}' 1 Dorsal Billows
[
N v
Score=1 Score=2
Stop: Age Dorsal Billows Proceed to
Category 1 Superior Apex
|
7 ¥
Score=1 Score=2/3
Stop: Age Superior Apex Proceedto
Category 1 Dorsal Plateau
|
7 v
Score=112 Dorsal Plateau Score=3
Proceed to

FIG. 4—3D-computed tomography rendering of the pubic symphysis;
Suchey—Brooks Phase III; 28-year-old female (PS018).

Stop: Age Category
2

Ventral Rampart

i\

Score=1/2
Stop: Age Category
2

Ventral
Rampart

%

Score=3
Proceed to
Superior Apex

v

Score=1/2
Stop: Age Category
2

Superior Apex

Fig. 6. Flow chart to be implemented by the practitioner.

Vv

Score=3
Stop: Age Category
3




Dospély — obrus zubU

ZUHRT, R, 1956. Stomatologische
Untersuchungen an spatmittelalterlichen Funden
von Reckahn (12.—14. Jh.). ll. Parodontose und
Zahnstellungsanomalien. Dt. Zahn-, Mund-u.
Kieferheilkde. 25, 16.




Dospély — obrus zubU

LOVEJQY, C. Owen, 1985. Dental wear in the
Libben population: Its functional pattern and
role in the determination of adult skeletal age at
death. American Journal of Physical
Anthropology. 68(1), 47-56. ISSN 0002-9483,
1096-8644.

332 jedincl
Libben population, USA (L&S)
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ACSADI, G. a J. NEMESKERI, 1970. History
of Human Life Span and Mortality. B.m.:
Akadémiai Kiado.
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Hodnoceni Ustupu spongidzni kostni
tkané v proximalnich epifyzach femuru a
humeru.

o prvni zmeény se daji ocekavat okolo 41.
roku, a to na vrcholu drenové dutiny +
zmena struktury, vytvareni dutin a
ztenCovani kortikalni tkané




ACSADI, G. a J. NEMESKERI, 1970. History of Human Life
Span and Mortality. B.m.: Akadémiai Kiado.

o Vv pozdéjsich fazich uzsi intervaly
o mezipopulacné variabilni a také dimorfni

Table 3.20

Descriptive Statistics of Radiographic Age
Estimation from the Proximal Epiphyses of the
Humerus and Femur (Acsadi & Nemeskéri 1970)

Morpho- | Mean sSD Actual Calculated
logical Age Range Range
Phases (3 x SD)
Humerus
| 41.1 &.60 18-68 21.3-60.9
Il 52.3 2.51 24-68 44.8-59.8
I 59.8 3.59 37-86 49.0-70.5
IV 56.0 1.84 19-79 50.5-61.6
vV 61.0 2.05 40-84 54.9-67.2
Vi 61.1 3.39 38-84 50.9-71.2
Femur
| 31.4 - 18-52 36.2-51.8
Il 44.0 2.60 19-61 47.0-58.2
I 52.6 1.86 23-72 49.0-63.0
IV 56.0 2.32 32-86 56.8-69.9
A 63.3 217 38-84 56.9-78.7
Vi 67.8 3.64 25-85

(Iscan a Steyn 2013)




SZILVASSY, J. a H. KRITSCHER, 1990. Estimation of chronological age in man based on the spongy

structure of long bones. Anthropologischer Anzeiger; Bericht Uber Die Biologisch-Anthropologische
Literatur. 48(3), 289-298.

Institute of Forensic Medicine of
the University of Vienna, Austria

Hodnoti se:
dosah horniho konce dfenové o s
dutiny SR
struktura spongiozy

tvorba dutin v hlavici kosti,
krcku a velkém chocholiku
relativni Sirka kompakty l » a 4 5 6 7

" 2 la , *

——" e~

~ ~ £ it a ~ ~
A &U = IV IV - 4u 4\; - IV U - ()v ()v - v A" B

+ struktura silovych trajektorii Fig. 1. Diagram showing the seven age-stages of the proximal femur and humerus.



GEHRING, K.-D., H.-T. HAFFNER, D. WEBER a M. GRAW, 2002. Investigations on the reliability of
determiningan individual’s age from the proximal femur. HOMO. 52(3), 214-220. ISSN 0018442X.

The results of the two investigators '
differed by maximally 5 years in 64.4 % of e =\ SO\ W\
all cases examined; the average error of ;‘. ‘\ l
estimation amounted to 10.1-17.0 years. -‘W\ 1 [
Only one-seventh of all cases examined AN/
could be precisely grouped into the 5-year \V/ _‘\L‘f:{;;f'
class. Deviations of more than 15 years N A
occurred in nearly one fourth of all cases. | | ]
|
L1 |




BUCKBERRY, J.L. a A.T. CHAMBERLAIN, 2002. Age estimatior
from the auricular surface of the ilium: A revised method.
American Journal of Physical Anthropology. 119(3), 231-23

J:-'; Superior Demiface
ISSN 0002-9483, 1096-8644. NG AR
180 jedincu, Christ Church, Spitalfields, Natural RETHEE MR I S o S
History Museum, London, UK N Vi 2 A0 e £ Line
Retroauricular \Preauricular
Area Sulcus

Inferior Demiface

Fig. 1. Regions of the ilium used for auricular surface aging
(redrawn after Lovejoy et al., 1985).



Dospéely — acetabulum

CALCE, Stephanie E., 2012. A new method to estimate adult

age-at-death using the acetabulum. American Journal of
Physical Anthropology. 148(1), 11-23. ISSN 00029483.

100 jedincl (M) Middle Adult 40-64y

anteroinferio-lateral aspect anterio-lateral aspect
in horizontal viewing plane




Dospéely — zebra

1SCAN, Mehmet Y, Susan R. LOTH a Ronald K. WRIGHT, 1985.
Age estimation from the rib by phase analysis: white females.
Journal of Forensic Sciences. 30(3), 11018J. ISSN 00221198.
86 jedincu (f)

Broward County Medical Examiner's Office, Florida, USA

1SCAN, Mehmet Y, Susan R LOTH a Ronald K WRIGHT, 1984.
Age estimation from the rib by phase analysis: white males.
Journal of Forensic Sciences. 29(4), 1094-1104.

118 jedincl (m)

Broward County Medical Examiner's Office, Florida, USA

DIGANGI, Elizabeth A., Jonathan D. BETHARD, Erin H. KIMMERLE
a Lyle W. KONIGSBERG, 2009. A new method for estimating age-

at-death from the first rib. American Journal of Physical
Anthropology. 138(2), 164—-176. ISSN 00029483, 10968644.




VLCEK, Emanuel, 1980. Estimation of age from
skeletal material based on the degree of thyroid
cartilage ossification. Soudni Lekarstvi. 25(1), 6—11.
ISSN 0371-1854.

o hodné studii je deskriptivnich, na malém vzorku.

Podle nékterych osifikace s vekem statisticky
vyznamné nekoreluje (Scheuer a Black 2000)
nebo alespon tvrdi, ze jsou intervaly prilis Sirokeé
(Latham et al. 2010)
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GARVIN, HM, 2010. Limitations of cartilage ossification as an indicator of age at death. In: Krista E.
LATHAM a J. Michael FINNEGAN, ed. Age Estimation of the Human Skeleton. B.m.: Charles C.
Thomas Springfield IL, s. 118—-133.

FIGURE 8.2
CERNY AGE RANGES (BLACK) AND OBSERVED AGE RANGES (GREY) PER PHASE
o ovéfeni metody Milana Cerného 10 -
9 —
(1983) na 104 rRTG z US-21,15% =l 55,53
spravne klasifikovano 7_ ‘1:“_.
vz . o o v Vs Ve 50 58
o pritomnost osifikace muze byt pouzita ﬁ 65— —_
. Vé v . ..Iq-?ig
jako zndmka dospélosti a 54 —_—
’ . . ’ e O }‘ —
o pokud chybi osifikace zadnich okraju a g ¢ Fek *
v. L , o 2 3 —
pri nasedani dolnich rohu, pak < 37 let @ L e 7
o osifikace pod incisura laryngea > 30 let 1] " e
0— .
| | 1 I T 1 r

0 0 20 30 40 50 60 70 80 90 100
Age (years)



Dospéely — osifikace stitné chrupavky

A - ant midline tongue
B - cranial branch

C - sup horn

D - lamina

E - posterior border

F - posterior triangle
G - inf horn

H - caudal branch

TABLE 8.2

OBSERVED TRENDS IN THYROID CARTILAGE OSSIFICATION
FEATURE TREND
Any ossification If any ossification > 18 years
Posterior triangles, posterior borders, and If not completely ossified < 37 years
inferior horns
Laminae and cranial branch If completely ossified > 39 years
Midline tongue If ossified > 30 years

(Ga rvin 20 10) Cricoid cartilage If ossified > 25 years




Dospéely — klicni kost

VLCEK, Emanuel, 1980. Estimation of age from
skeletal material based on the degree of thyroid

cartilage ossification. Soudni Lékarstvi. 25(1), 6—-11.
ISSN 0371-1854.

Stadium | Stadium |l Stadium lli
18 -20 let 21 -25 let 26 - 30 let



CAMERIERE, Roberto, Luigi FERRANTE a Mariano
CINGOLANI, 2004. Variations in Pulp/Tooth Area Ratio

as an Indicator of Age: a Preliminary Study. Journal of
Forensic Sciences. 49(2), 1-3. ISSN 0022-1198.

100 jedincu, (46 m, 54 f), ltalové




Dospéely — zuby

VYSTRCILOVA, Michaela a Vladimir NOVOTNY, 2000.

Estimation of age at death using teeth. Variability and
Evolution. 8, 39-49.

63 jedincu, (31 m, 32 f)

A (abrasion)

D (sec. dentin)

/ G (gingiva)

T (transparency) *

N\

R (resorption)

<4— C (sec. cementum)

Fig. 1



NEMESKERI, Janos, LaszI6 HARSANYI a Gyorgy ACSADI, G. a J. NEMESKERI, 1970.
ACSADI, 1960. Methoden zur diagnose des History of Human Life Span and
lebensalters von skelettfunden. Anthropologischer Mortality. B.m.: Akadémiai Kiado.

Anzeiger. (H. 1), 70-95.

I)

Table 3.17
Estimation of Age by Sutural Closure
Mean Mean sD Range Age Category
Closure Age
Stage
0.4-1.5 28.6 13.08 153-40 Juvenile-young adult el
1.6-2.5 437 14.46 30-60 | Young-middle adult =
2.6-2.9 4391 16.40 35-65 | Young-middle adult g_"
P
3.0-3.9 &0.0 13.23 45-75 Middle—old adult =
4.0 &5.4 14.05 50-80 Middle—old adult 3
A
Mote: From Acsadi & Memeskeri 1970, Table 32, =
2.~
(=
4 &7




Komplexni pristup — Nemeskéri et al. 1960

Zakladem je hodnoceni symfyzy — < 50 let (I a Il); 50 let (lIl); > 50 let (IV a V)

| all (pod 50 let) Il (okolo 50 let)
prumeér spodnich limitQ prumer mean

lvaV (nad 50 let)
prumeér hornich
limitd

s Tablzz

-

Age Correspondence of the Phases of the Four Morphological Age Indicators in Years

Lower Limit of Range Mean Upper Limit of Range
Phase | Sut Sym Fem Hum Sut Sym Fem Hum Sut Sym Fem Hum
I 23 23 23 23 30 32 33 41 39 40 43 57
Il 35 37 35 41 44 44 44 51 52 49 53 &1
Il 45 44 44 48 53 52 52 57 &0 58 59 &5
v 53 54 50 52 &0 &0 58 59 &6 &8 &6 &7
v 58 &1 54 54 63 &7 63 &1 72 75 71 &9
VI - - 58 55 - - &7 62 - - 76 70
Mote: From Acsadi and Memeskéri (1970), Table 36.
Key: Sut = endocranial sutures, sym = symphyseal face, femur = proximal end of femur, hum = proximal end of humerus.

» zprumeérovani hodnot pro dany ukazatel a fazi



Komplexni pristup — Nemeskéri et al. 1960

Priklad symfyza Il, sutury |, humerus lll a femur Il

Table 3.22
Age Correspondence of the Phases of the Four Morphological Age Indicators in Years
Lower Limit of Range Mean Upper Limit of Range
Phase | Sut Sym Fem Hum Sut Sym Fem Hum Sut Sym Fem Hum
3 23 30 32 33 41 39 40 43 57
44 a4 44 51 52 49 53 61
44 53 52 52 57 &0 S8 5% &5
50 &0 &0 58 59 &b &8 &b &7
W 58 61 54 54 63 &7 63 &1 72 75 71 &9
W1 - - 58 55 - - &7 &2 - - Fi-] 70

Mote: From Acsadi and Memeskéri (1970), Table 36.
Key: Sut = endocranial sutures, sym = symphyseal face, femur = proximal end of femur, hum = proximal end of humerus.

23 +37+35+48=143/4=35,75 let




FEREMBACH, Denise, | SCHWINDEZKY a
M STOUKAL, 1980. Recommendation
for age and sex diagnoses of skeletons.
Journal of human evolution. 9, 517-549.

o stejné znaky, stejné hodnocené,
odecet véku z tabulky

Appendix
Table

DIAGNOSES OF SKELETONS

539

(a) All four characters available
Mmdudmaeeordh‘bﬁo“mm

Symphysial face: Phase I

Femur, proximal epiphysis: Phase [
Endocranial suture closure
Phase 1 11 III v v

Femur, proximal epiphysis: Phase II
Endocranial suture closure
Phase I 1I III v \'%

Humerus,
proximal
epiphysis

I 23-00 2600 2850 30-50 31-75

II 2750 30-50 33-00 3500 36-25
IIT 29-25 32:25 3475 36:75 3800
IV 3025 3325 3575 37-75 39-00

vV 3075 3375 3625 3825 39-50
VI 3100 3400 3650 38-50 39-75

Endocranial suture closure
Phase I 11 II1 v

I 28-25 31-25 3375 3575 37-00
I 32.75- 3575 3825 4025 41-50
IIT 3450 37-50 40-00 42:00 43-25
IV 3550 38-50 41-00 43-00 44-25
V 3600 3900 41-50 43-50 44-75
VI 3625 3925 4175 4375 4500

I 26:00 2900 31-50 33-50 3475
11 30-50 33-50 3600 3800 39-25
I 3225 3525 3775 3975 41-00
IV 3325 3625 3875 4075 42:00
V 3375 3675 3925 4125 42-50
VI 3400 37-00 39-50 41-50 42-75

Femur, proximal epiphysis: Phase IV
Endocranial suture closure
Phase 1 II 11 v Vv

I 29-75 3275 3525 3725 38:50
I 3425 3725 3975 4175 4300
III 3600 39-00 41-50 4350 44-75
IV 3700 4000 4250 4450 45-75
V3750 40-50 4300 45-00 46-25
VI 3775 4075 4325 4525 4650

Femur, proximal epiphysis: Phase V
Endocranial suture closure
Phase 1 11 11X | % Vv

Femur, proximal epiphysis: Phase VI
Endocranial suture closure
Phase 1 II 111 v A"

Humerus,
proximal
epiphysis

I 30-75 3375 3625 3825 39-50
I 3525 3825 4075 4275 4400
IIT 3700 4000 42:50 44-50 4575
IV 3800 41-00 43-50 4550 4675
V 3850 4150 4400 46-00 47-25
VI 3875 4175 4425 4625 4750

I 3175 3475 3725 3925 40-50
II 3625 3925 4175 4375 45-00
IIT 3800 41-00 43-50 4550 46-75
IV 3900 42:00 4450 4650 47-75
V 3950 42-50 4500 47-00 48-25
VI 3975 4275 4525 4725 4850

Note: The margin of error in individual age determinations according
to this table is approximately -+ 2-5 years with a confidence of 80-85%, .



LOVEJQY, C. Owen, Richard S. MEINDL, Robert P. MENSFORTH a Thomas J. BARTON, 1985.
Multifactorial determination of skeletal age at death: A method and blind tests of its accuracy.
American Journal of Physical Anthropology. 68(1), 1-14. ISSN 0002-9483.

oro odhad u populaénich vzorkd v celém zpracovavaném souboru!
— fac. symphysialis (Meind| et al. 1985) analyza hlavnich komponent

— fac. auticularis (Lovejoy et al. 1985)

— spongidza femuru (Walker a Lovejoy 1985)

— lebeéni Svy (Meindl a Lovejoy 1985)
— abraze korelace s prvnim komponentou = vaha

vazeny prumeér odhadu
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Stloukal a Hanakova 1978

Vztah délky dlouhych kosti koncetin a véku déti od 6 més. do 14 let (Stloukal a Handkova 1978)

Tabulka 9
pazni kost

vék priumér

6 més. 88.1 (78 -97.0)
12 més. 97.9 (89 -106)
18 més. 108.6 (98 -118)
24 més. [17.5 (106-129)
30 més. 124.9 (113-138)
3 roky 133.5 (120-147)
4 roky 142.7 (128-159)
5let 152.4 (136-170)
6 let 163.8 (147-181)
7 let 174.8 (157-192)
8 let 184.6 (169-210)
9 let 1943 (178-210)
10 let 203.9 (186-218)
[ let 211.9(196-224)
2 let 219.9 (202-234)
13 let 231.2 (211-247)
14 let 240.8 (220-257)

vietenni kost
primér

69.7 (63 -75.0)
76.7 (68 -850)
84.1 (75 -90.)
89.8 (80 -96.0)
95.1 (86 -103)
101.6(93 -110)
1083 (98 -120)
1160 (105-130)
125.1 (114-140)
133.5(121-152)
141.9 (130-160)
1492 (139-163)
156.9 (149-168)
1633 (156-175)
168.8 (160-179)
175.7 (165-188)
182.5 (166-200)

loketni kost
primér
75.9(72-80.0)

- 83.1(79-86.0)

91.3(85-950)
98.5(93-102)
104.7 (98-110)
111.4(104-117)
1198 (111-129)
128.0 (118-139)
137.3 (125-152)
147.2 (134-164)
157.1 (145-174)
164.4 (154-178)
172.4 (163-186)
178.1 (169-193)
182.9 (173-198)
190.7 (178-208)
198.0 (183-221)

stehenni kost
primér
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 (198946
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
primér

838 (84 -93.0)
992 (93 -105)
1114 (102 -120)
1214(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)
2444 (218 -368)
256.1 (227 283)
269.8 (235 -301)

(Stloukal 1999 — pozor na preklep)



Co asi urcuje tohle R??
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R? 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 femoral 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

regresni rovnice

diafyzalni délka — nejvétsi vzdalenost mezi proximalnim a distalnim koncem (ne s epifyzou)
diaphyseal length plus distal epiphysis (bez proximalni epifyzi)

M1 Nejvetsi délka femuru

svisly primér hlavice — méreny na okraji kloubni plosky, kolmo na predozadni smér



vyvoj doCasného chrupu

A

) Ri:
ci: initial root
Inidal cusp formation with
formation diverge edges
Cco: @ R 1/4:
Coalescence root length
of cusps less than
crown length
Coc: s
: root length
Cusp outline equals
complete crown length
) R 3/4:
Crl/2: three quarters
crown half

completed with
dentine formation

of root length
developed with
diverge ends

Cr3/a: Re:
crown root length
three quarters completed with
completed parallel ends
A1l/2:
Crc: apex closed
crown completed (root ends
with defined converge) with
Pulp roof wide PDL
Ac:
apex closed
with normal
PDL width

) | i) | | == =)

Hodnoceni vychazi z praci
Moorrees et al. (1963b; 1963a)

vyvoj trvalého chrupu

Ac:
apex closed
with normal

PDL width

Res 1/4:
resorbtion of
apical quarter

of the root

Res 1/2:
resorbtion of
half the root

Res 3/4;
resorbtion of
three quarters
of the root

O | ==

| 3 0|0

completed with
dentine formation

Ci:
£ AN, initial cusp
formation
R 1/4:
Cco: m root length
""V”\ Coalescence -~ less than
of cusps crown length
with visible
bifurcatio area
R1/2:
N Coc: : root length
Cusp outline equals
complete crown length
cr1/2: R 3/4:
crown half three quarters

of root length
developed with

W diverge ends

Cr 3/4: Re:
@ crown root length
three quarters completed with
completed parallel ends

A1/2:
s apex closed
crown completed (root ends
with defined 2
pulp roof converge) with
wide PDL

Ri: Ac:
initial root apex closed
formation with with normal
diverge edges PDL width

(Bengstone 19

‘(E

position 1:

when the occlusal

or incisal surface

is covered entirely
by bone

Y

position 2:
when the occlusal
or incisal surface
breaks through
the crest of
the alveolar bone

g

position 3:
when the occlusal
or incisal surface
is midway between
the alveolar bone
and the occlusal

plane

35)

position 4:

occlusal or incisal
surface isin
the occlusal plane




AlQahtani et al. 2010

Anthropology notation

11 12 ¢ PM1 PM2 M1 M2 M3

Upper
Left

NEW CASE OPEN CASE SAVE CASE  SAVE AS

Male FDI nOtatiOn

No matches found
2.1 p ) 2.3 2.4 2.5 2.6 2.7 2.8

E -

%

A

£ Universal notation

9 10 11 12 13

Upper

e [Male m| Deciduous m Upper Left Upper Right

Anthropology Notation ad
Female Permanent Lower Left Lower Right Anthropology Notation
FDI Notation
CREATE TABI Palmer Natation

Universal Notation

Unknown

udaje o pripadu zpUsoby zapisu
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Eruption Development

1 close match

9 10 11 12 13 14 15 16
2%

Ri R1/2
_ 9 10 11 12 13 14 15 16
a% 6.5 Years
S'_I

VIEW DIAGRAMS

ukaze nakresy
vytipovanych fazi

1 close match

6.5 Years

BACK TO DATA ENTRY
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V souCasné dobeé maji vypadek SW.
Pouzijte prosim diagram, ktery mate k
dispozici ve studijnich materialech
anebo tabulky tamtéz.
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Brothwell 1965
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Dudzik a Langley 2015 S‘T“
W Vi
Score=1 Score=2
Stop: Age Pubic Tubercle Proceed to
Category 1 Dorsal Billows
I
v V
Score=1 Score=2
Stop: Age Dorsal Billows Proceed to
Category 1 Superior Apex
|
\ Y
Score=1 Score=2/3
Stop: Age Superior Apex Proceed to
Category 1 Dorsal Plateau
]
v Y
3 vekové kategorie Score=1/2 —pEr— Score=3
Stop: Age Category Proceed to
2 Ventral Rampart
|
v Vv
Table 12 S =1 - S =3
Correct classification percentages reported for the validation sample. — Ventral A
Stop: Age Category Rampart Proceed to
Age category Age interval n Percent correct (%) 2 Superior Apex
1 18-26 18 94.4 |
2 22-32 12 833 Y Y
3 29-40 17 100.0 Score=1/2 Score=3
; jor A . ;
Total ) 47 04.0 Stop: Age2 Category | | Superior Apex || Stop: Age3 Category




Billows extending to/encompassing pubic Tubercle is separate
tubercle

Pubic tubercle

1 =billows extending to/encompassing pubic tubercle

2 =tubercle is a separate bony knob; billows do not extend to encompass
the pubic tubercle




_Image of Fig. 3
Left Side: Billows are well-defined Right Side: Billows not well-defined,
Billowing residual, or absent
1 =billowing is present and well-defined over both demifaces (not well-defined billows piCtlerd here)

2 =hbillowing does not encompass the entire symphyseal demiface and/or
billowing is not as well-defined; residual billowing may be present; or
face is flat



Left Side: Nodule absent Right Side: Nodule present | Left Side: Nodule integrated

Superior apex

1 =the ossific nodule has not yet formed and is scored as absent; the
surface is billowed

2 =the ossific nodule is present and resembles an epiphysis

3 =the ossific nodule has become integrated into the symphyseal rim; the
surface is flat



Image of Fig. 5

Left Side: Dorsal margin Left Side: Dorsal margin Right Side: Dorsal margin is
is absent is forming complete

Dorsal plateau margin

1 =there is no bony build up forming the dorsal margin; billows extend to
the edge of the face along the entire length of the dorsal rim

2=a bony margin is forming (i.e. billows have flattened along at least one
portion of the rim to form a partial margin)

3 =complete margin is formed



Left Side: Ventral rampart Right Side: Ventral Left Side: Ventral rampart is
is absent rampart is forming complete

Ventral rampart margin

1=there is no bony build-up to form the rampart; billows extend to the
edge of the face for the entire length of the ventral rim

2=a bony rampart is forming (bony nodules are present and appear
epiphyseal in nature)

3 =complete margin is formed

NOTE: a persistent hiatus should be scored as complete.



Table 9 Table 10

Classification matrix for males using decision tree approach. Classification matrix for females using decision tree approach.

From group To group % Correct From group To group % Correct
1 2 Total 1 2 Total

1 29 1 30 96.7 1 20 4 24 83.3

2 11 47 58 81.0 2 5 22 27 81.5

Total 40 48 99 76.8 Total 25 26 51 824

From group To group % Correct From group To group % Correct
2 3 Total 2 3 Total

2 21 4 25 84.0 2 19 10 29 65.5

3 27 57 84 67.9 3 7 22 29 75.9

Total 48 61 109 71.5 Total 26 32 58 70.7

From group To group % Correct From group To group % Correct
1 3 Total 1 3 Total

1 39 3 42 929 1 21 1 22 95.5

3 1 58 59 98.3 3 4 31 35 88.6

Total 40 61 101 96.0 Total 25 32 57 91.2

Group 1=18-24 years; group 2=25-32 years; group 3=33-40 years. Group 1=18-24 years; group 2=25-32 years, group 3 =33-40 years.



Brooks a Suchey 1990

faze — muzi

I-1 II-1  III-1 IV-2 V-1 VI-2

Figure 2 - SUCHEY-BROOKS male pubic age determination Phases I-VI. The bones cast * as model 1 (early pattern) are shown for Phases I, II, III, V. The
bones cast as model 2 (advanced pattern) are shown for phases IV and VI. All bones are left with d =dorsal and v=ventral side. Bones are tilted to show
key features. Ossific nodules are indicated by arrows for the inferior and superior position.

* Casts are available to researchers, at cost, through Diane France, 20102 Buckhorn Rd, Bellvue, CO, USA 80512. Contact J. Suchey for additional
materials on phase recognition.



Brooks a Suchey 1990

faze — zeny

1=1 11=]. ITI-1 IV-R2 V=1 VlI-g

Figure 3 - SUCHEY-BRroOKS female pubic age determination Phases I-VI. The bones cast * as model 1 (early pattern) are shown for Phases I, II, III, V.
The bones cast as model 2 (advanced pattern) are shown for Phases IV, VI. All bones are left with d = dorsal side and v = ventral side. Bones are tilted to
show key features. Curved arrows indicate the ventral rampart in process of formation.

* Casts are available to researchers, at cost, through Diane France, 20102 Buckhorn Rd, Bellvue CO, USA 80512. Contact J. Suchey for additional
materials on phase recognition.



Phase |

,Symphyseal face has a billowing surface (ridges and
furrows) which usually extends to include the pubic
tubercle. The horizontal ridges are well-marked and
ventral beveling may be commencing. Although ossific
nodules may occur on the upper extremity, a key to the
recognition of this phase is the lack of delimitation of
either extremity (upper or lower).”

Phase Il

,The symphyseal face may still show ridge development.
The face has commencing delimitation of lower and/or
upper extremities occurring with or without ossific
nodules. The ventral rampart may be in beginning
phases as an extension of the bony activity at either or
both extremities.”




Brooks a Suchey 1990

Phase Il

,Symphyseal face shows lower extremity and
ventral rampart in process of completion.
There can be a continuation of fusing ossific
nodules forming the upper extremity and
along the ventral border. Symphyseal face is
smooth or can continue to show distinct
ridges. Dorsal plateau is complete. Absence
of lipping of symphyseal dorsal margin; no
bony ligamentous outgrowths.”




Brooks a Suchey 1990

Phase IV

,Symphyseal face is generally fine grained
although remnants of the old ridge and furrow
system may still remain. Usually the oval outline
is complete at this stage, but a hiatus can occur in
upper ventral rim. Pubic tubercle is fully
separated from the symphyseal face by definition
of upper extremity. The symphyseal face may
have a distinct rim. Ventrally, bony ligamentous
outgrowths may occur on inferior portion of
pubic bone adjacent to symphyseal face. If any
lipping occurs it will be slight and located on the
dorsal border.”




Brooks a Suchey 1990

Phase V

,Symphyseal face is completely rimmed with
some slight depression of the face itself,
relative to the rim. Moderate lipping is usually
found on the dorsal border with more
prominent ligamentous outgrowths on the
ventral border. There is little or no rim
erosion. Breakdown may occur on superior
ventral border. “




Brooks a Suchey 1990

Phase VI

,Symphyseal face may show ongoing depression
as rim erodes. Ventral ligamentous

attachments are marked. In many individuals the
pubic tubercle appears as a separate

bony knob. The face may be pitted or porous,
giving an appearance of disfigurement with

the ongoing process of erratic ossification.
Crenulations may occur. The shape of the face

is often irregular at this stage.”




PHASE |

PHASE I

|PHASE Il

PHASE IV

PHASE V

o oo

PHASE VI

15 25 35 45 55 65 75 85 99

1 : ' L —aGE IN YEARS — b '

[ MALE

FEMALE

Figure 4 - Histograms comparing the age distribution of the female sample to the male sample for
Phases I through VI of the SucHEY-Brooks age determination system. For means, standard deviations,
and 959 ranges, consult Table 1.

TasLE 1 - Descriptive statistics related to the Suchey-Brooks pubic age determination system.

Female (n=273)

Male (n=739)

Phase
mean §.D. 95% range mean S.D. 95% range

I 19.4 2.6 15-24 18.5 2.1 15-23

II 25.0 4.9 19-40 23 4 3.6 19-34
III 30.7 8.1 21-53 28.7 6.5 21-46
IV 38.2 10.9 26-70 33.2 9.4 23-57

Vv 48.1 14.6 25-83 45.6 10.4 27-66
VI 60.0 12.4 42-87 61.2 12.2 34-86

relativné malé rozptyly — rozsahy lze vyuzit pro odhad

horni limity véku (spodni limita — zuby nebo srust

epifyz)

>30

>40

velké rozptyly — lze pouzit jako spodni limity
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Szilvassy a Kritscher 1990

Stage 1: 18-20 years (Figs. 1, 2, 4)

Apex of the medullary cavity: Deep below the trochanter minor.
Structure of spongiosa: Very dense.
Cavity formations: None recognizable.

Trajectorial structure: All trajectories clearly recognizable.
Cortex: Very thick.

Stage 2: 20-30 years (Figs. 1, 2, 4)

Apex of the medullary cavity: Reaches the lower limit of the trochanter minor an
partially exceeds it.
Structur of spongiosa: Dense.
Cavity formations: Slight loosenings in the areas of collum and trochanter major.

Trajectorial structure: Clearly recognizable but appearing less dense.
Cortex: Thick.



Szilvassy a Kritscher 1990

Stage 3: 30-40 years (Figs. 1, 2, 4)

Apex of the medullary cavity: Reaches the upper margin of the trochanter major.
Structure of spongiosa: Loosened.

Cavity formations: Beginning of cavity formation in the middle part of the collum
and in the trochanter major.

Trajectorial structure: Recognizable, the single trajectories becoming slightly thinner.
Cortex: Medium thick.

Stage 4: 40-50 years (Figs. 1, 2, 4)

Apex of the medullary cavity: Exceeds the upper limit of the trochanter minor.
Structure of spongiosa: Clearly loosened.

Cavity formations: Small cavities in the collum and in the trochanter major.
Trajectorial structure: Partially interrupted and of smaller dimensions.

Cortex: Medium thick.




Szilvassy a Kritscher 1990

Stage 5: 50-60 years (Figs. 1, 2, 4)

Apex of medullary cavity: Very clearly above the upper limit of the trochanter major.
Structure of spongiosa: Very much loosened.

Cavity formations: Clearly recognizable, medium size cavities in the collum and in
the trochanter major.

Trajectorial structure: Strongly interrupted recognizable only in its basic alignments.
Cortex: Moderately thick.

Stage 6: 60-70 years (Figs. 1, 2, 4)

Apex of the medullary cavity: Approaching the collum femoris.
Structure of spongiosa: Very disintegrated.
Cavity formations: Large cavities in the collum and in the trochanter major.

Trajectorial structure: Only remnants recognizable.
Cortex: Thin.




Szilvassy a Kritscher 1990

Stage 5: 50-60 years (Figs. 1, 2, 4)

Apex of medullary cavity: Very clearly above the upper limit of the trochanter major.
Structure of spongiosa: Very much loosened.

Cavity formations: Clearly recognizable, medium size cavities in the collum and in
the trochanter major.

Trajectorial structure: Strongly interrupted recognizable only in its basic alignments.
Cortex: Moderately thick.

Stage 6: 60-70 years (Figs. 1, 2, 4)

Apex of the medullary cavity: Approaching the collum femoris.
Structure of spongiosa: Very disintegrated.
Cavity formations: Large cavities in the collum and in the trochanter major.

Trajectorial structure: Only remnants recognizable.
Cortex: Thin.




Szilvassy a Kritscher 1990

Stage 7: 70-x years (Figs. 1, 2, 4)

Apex of the medullary cavity: Reaches into the collum femoris.
Structure of spongiosa: Remnants only along the cortex.
Cavity formations: Cavities very large.

Trajectorial structure: Barely recognizable.

Cortex: Very thin.




Szilvassy a Kritscher 1990




Szilvassy a Kritscher 1990

Stage 1. 18-20 years (Figs. 1, 2, 5)

Apex of the medullary cavity: Deep below the collum chirurgicum.
Structure of spongiosa: Very dense.

Cavity formations: None recognizable.

Trajectorial structure: All trajectories clearly recognizable.

Cortex: Very thick.

Stage 2: 20-30 years (Figs. 1, 2, 5)

Apex of the medullary cavity: Reaches the lower limit of the collum chirurgicum.
Structure of spongiosa: Dense.
Cavity formations: Slight loosenings in the area of the tuberculum majus.

Trajectorial structure: Clearly recognizable, slightly loosened.
Cortex: Medium thick.




Szilvassy a Kritscher 1990

Stage 3: 30-40 years (Figs. 1, 2, 5)

Apex of the medullary cavity: Exceeds the collum chirurgicum.

Structure of spongiosa: Loosened.

Cavity formations: Clearly recognizable small cavities in the tuberculum majus.
Trajectorial structure: Recognizable only in its basic alignments.

Cortex: Medium thick.

Stage 4: 40-50 years (Figs. 1, 2, 5)
Apex of the medullary cavity: Reaches the epiphyseal line.

Structure of spongiosa: Very much loosened.

Cavity formations: Large cavities in the tuberculum majus, beginning of cavity
formation in the epiphysis.

Trajectorial structure: Only in the marginal zones weakly recognizable.

Cortex: Moderately thick.
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Szilvassy a Kritscher 1990 5?\:;\(- i
Stage 5: 50-60 years (Figs. 1, 2, 5) \ﬁ

Apex of the medullary cavity: Exceeds the epiphyseal line and reaches into the
tuberculum majus.

Structure of spongiosa: Much loosened.

Cavity formations: Cavity formation in the tuberculum majus connected with the
apex of the medullary cavity.

Trajectorial structure: Only in the marginal zones very weakly recognizable. -~
Cortex: Thin.

‘.-:3:,)' ;J

N

A s ST
Stage 6: 60-70 years (Figs. 1, 2, 5) Y

N '
Apex of the medullary cavity: Reaches the proximal margin of the cortex. ‘\,
Structure of spongiosa: Remnants only, ‘

Cavity formations: Very large cavities.
Trajectorial structure: Barely recognizable.
Cortex: Very thin. l




Szilvassy a Kritscher 1990

Stage 7: 70-x years (Figs. 1, 2, 5)

Apex of the medullary cavity: Extends almost completely into the proximal caput of
the humerus.

Structure of spongiosa: Weakly recognizable in the marginal zones.

Cavity formations: Excessive cavities. TN
Trajectorial structure: Not recognizable. Pacal Al
. Ao

Cortex: Very thin. £% . .2
' 2 . '
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