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INTRODUCTION 

In forensic medical and forensic odoritological work one is oft en confronted 
with the problem of determining the age of unknown bodies. I n  adults this 
may prove difficult especially if the person in question has been subjected to 
combustion, putrefaction or severe external force. Even in such cases, how- 
ever, the teeth may be ~ 4 1  preserved and present the only means for ape 
determination. 

Several investigations have been carried out regarding changes in the teeth 
with age. This work has heen reviewed by Pedersen and Keiser-Nielsm (1961), 
Hung (1962), Miles (1963), S n u n d ~ r s  (1965) and Gustafson (1066). 

Gustafson (1947, 1950) was the first to  employ the transparency of the 
root dentin as one of six criteria of age, stating that it increases in extent as 
the i ndivid 11 a1 grows 01 der . 

Subsequently, Miles (1963) found a certain relationship between age and 
the extent of root transparency whereas Johnson, (1968) MYIS unable to arrive 
at a good correlation hetween the area of transparent dent.in and age. 

The root dentin usually appears to become transparent during the third 
decade starting at the tip of the root and advacing coronally with age. The 
alteration is believer1 to be caused by a reduction of the diameter of the 
dentinal tubules caused by increasing intratubular calcification. Thereby 
Received for publication, August 22, 1969. 
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the difference in refractive indices between intratiibular organic arid extra- 
tu1)iilar inorganic niateriil will be equali7ed r e d t i n g  in increasing: tranqlu- 
cericj of the dentin 30 affected. 

Ewept for the htudies (of Custrijion (1947, 1950), MZZPS (1963) and Johnsorr 
(1968) feu attempts at finding practical niethotls for age evaluation from teeth 
in a(liilts ha\ e been publii3hed. 

‘The present investigation was carried out in an efforl t o  arribe at ‘i hiniplc 
m(1 relntitely ohjective niethotl of age determination 1 ) ~  mean. of evcilnating 
the  clegrcc o f  root transprency only. 

MATERIA1 I N D  ME7HOD.s 

) t  for root-filled teelh, intact, restored and decayed teeth were nidutletl 
sliidy provitld the roots were ~nacroscopically ~inaffec~etl. Oripiriall y, 

1013 teeth rc~prewntiiig 1132 roots were collected but definite rne‘isurenientk 
c-oiild not I)(, obtained from sorrie of these specimens. These teeth Mere eucliitl- 
vtl from the study. On a feu other teeth the transparency of the roots ( o d d  
not l ) t x  nieasiired either on rhe intact roots or on the longitudinal 
for ( oriiputatiorial rwsons these teeth uere also omitted. Thus the nicilrrial 
consistrd of 926 treth comprising 978 roots including 450 extracl cd teeth 
trorn 201 patients, 112 men and 89 women, in a mental inititutioii anti 476 
teeth (ollwted from 64 personb, 46 men antl 18 women, at autopsy. Tht, 
tiniiit)tr m d  origin of the different types of teeth exaininetl ‘ire :.houri I I I  

‘I’d)lcs 1 m t l  11, antl tlir age distrilmtio~i of the subjects antl thv t c t b t h  i* 

removed from the root surface antl the teeth M e n ’  h t b I ) t  111 

I 0  (’(, iientr,il formaldehyde solution (forrn,ilin). Multirooted teeth were split, 

v,ich root lwinp measured separately and count iiig ‘1s one root in  the c.al(dir- 

1 I i r  t w t h  Mere orientaied, f i led,  uith cro\\ii wax and laholirigual srrtioii* 
wc’rt’ cut in a Thin Sectioning Machine (Gillings-Harnco). Thus, intact roots, 1‘1‘. 
‘ ~ 5  w(,ll a& 400 ,u t1iic-k longitudinal section*, SS, froni the midline of t h r  root& 
u err st 11 d ird . 
In 1)oth the iota1 length of the root, IIL, uas measurrd hucally in tiw 

triiclline from the cemento-enamel junction to the apex. The transparent root 
clentin uas nieaiiiretl from the apex of the  root in coronal direction to the  
Iiorderlirw hetween transparent and opaque dentin. If this junction riot 
tlcpictrtl as ‘I rrlatively e v w  horizontal line both the minimal (TI, 1) a n d  maxi- 
mal (‘TL 2) (Axtension of the transparency was recorded, Fig. 1. If the jm(-tion 
\+a5 ontlinrtl as a fairly eketi horimntal line only one measurement M ~ S  taken 
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Tablc 111 
DistrLbutLon of subjerts by age 

- ~~ 

Number of subjects 
4gr grouli- 'Total 1 i i i 1 1 1 1 ~ ~ r  

( y ear,) 
Patients Autopsy material 

f i d i 
of \llh)rct\ 

2 
22 
34. 
16 
26 
9 
3 
0 

5 
1s 
23 
20 
15 
10 

I 
0 

4 
3 
1 
4 
8 
9 

15 
2 

12 
40 
SO 
23 
3 I 
3 I 
2 r, 

3 

l'otal I I 2  8') 46 18 26.5 

l'l&ll 7 - 201 64 265 

'Iotal 

Tdbk I\' 
IhstributLon o/ teeth 1)) age 

Upper Juu. 

Central Lateral Cuspid5 First Second First 
inrisois incisnrs prtsiiiolars premolar\ molari 

.i 3 
> 7 
0 1 0  

1 3 12 
14 1 0  
10 8 

6 
2 1 

r 

0 I .57 

0 
6 
0 

18 
10 
1 0  
LO 
2 

65 25 

1 
2 

14 
3 

0 
3 

0 

34 

) '. 

Second 
molars 

57 
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Age groups 
(!)ears) 

10-19 
20-29 
30-39 
4049 
50-59 
60--69 
70-79 
80 

‘1’0 t a1 

Table V 
Distribution of teeth by age 

Lower Jaw 

Central Lateral Cuspids First Second First Second Third 
incisors incisors premolars premolars molars molars molars 

~~ __ - 

2 2 
6 8 
6 4 

18 15 
30 32 
23 2 8 
21 21 
4 4 

110 114 

0 0 
6 7 
5 5 

13 10 
26 19 
26 19 
24 12 

7 2 

4 
7 

10 
11 
12 
13 
8 
3 

1 0 
3 2 
3 8 
3 5 
1 3 
0 1 
3 2 
0 0 

1 
13 
11 
2 
I 
1 
3 
0 

107 74 68 14 21 
- ~~ ~ - 

32 

Fig. 1. Longitudinal section of lower, left central incisor, -1,”) from a 65.2 year old male 
illustrating minimal. TL1= 6.0 mm, and maximal, TL2=9.0 mm, extent of root transparencv. 

1 hr. nicm transparent length, TM = ~~ = 7.5 mm. Estimated age = 63.7 years (Table 
I, 6.0-1- 9.0 

2 
IX). (Xl). 

Fig. 2. Longitudinal section of lower, right central incisor, 1--, from a 44.6 year old fernale 
illustrating well defined horizontal junction between transparent and opaque dentin. The 
extent of root transparency, TLlETL2 ETM=3.5 mm. Estimated age = 47.7 years (Table IX). 

(XI). 

*) According to the Haderup dental stenography + indicates the upper jaw, ~~ the lower jaw. 
If the sign is placed on the right of the digit, the right tooth is indicated and vice versa. The 
tncth are numherrd from the central incisors, I .  to the third molars, 8. 
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The value- of TL 1, TL 2 ant1 T M  in relation to total root length, KL, 
vYprrs5ed in per cent, were also calculated, leaving a total of 12 variables: 

1 = Intact root, minimal length of root transparency: IT, TL 1 
2 =_ lritact root, maximal length of root transparency: IT, TL 2 
3 = Intact root, mean length of root transparency: IT, TM 
1 = Longitiitlinal root section, minimal length of root transparency: SS, 7'1, 1 
5 ~ 1,ongitutlinal root section, mdxirndl length of root transparency: SS,TL 2 
h - I~~ngitutl inal  root section, mean length of root transparency: SS, I l l  
7 = Intact root, percentage minimal length of root transparency or total root 

8 : = Intact root, percentage maximal length of root transparrnry of total 
TL 2 

RL root h g t h  : IT,  -. 100 

- -  Intact root, percentage mean length of root transparency of total roijl 
TM 
R I, Irngth: IT, ~ ~ -100 

10 = 1,ongitudinal root section, percentage minimal length of root transpa- 
TL 1 
RL renry of total root length: SS, ~ -*100 

1 1 ~ Longitudinal root section, percentage maximal length of root transpi- 
TL 2 

rericy of total root length: SS, RL *loo 

I2 Longitndinal root section, percentage mean length of root transparent\ 

of toid root length: js, TM 
RL -100 

'I'he measurements were recorded to thc riearest0.5 mm by means of '1 slitling 

Twenty-five longitudinal root -ectiom Mere measimd again folio$% i r y  

A +mall mnriber, 55, of root-filled teeth as well as 14 impacted teeth \$ere 
rately. The root-filled teeth originated from 39 subjects, age 30 

10 83 yrdr+, \chile the impacted teeth, 11 upper cuspids ant1 3 upper thirtl 
molars, were +iirgically rcmovetl from 10 ptlrsony ranging from 3 1 t o  62 

Exc lutlirig molars, a rdri tlom sample consisting of 510 of the longttuclinal 
-ectionh from the rriateiidl listed above Mere plat-ed in a photographic en- 
l'irger. The total area of I he root and the area of transparent root clrritin 
\\ere outlirted enlarged five timrs on white paper. These area:, \%?re then 
~ a r h  tnea-rired t u i c ~  nith an Ott-cornpensating Polar Planimeter. 'I'he niem 

( 'iliper in front of a constant light source. 

+torage in 10 'yo neutral formaldehyde for 5 years. 

'I t"i1 5 of age. 
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Table VI 
Dcstrihutcon oJ 480 teeth subjected to measurements oJ’ the aiea oj transparent root dentin 

Upper jaw 

- ~~ ~- ~~ __ ~- - 

Central Lateral First 5econd 
Teeth incisors incisors Cuspids premolars premolars 

Lower jaw 
Central Lateral E’irst Second 
incisors incisors premolars premolars Teeth 

value of the two recordings were used in the calculations. It proved im- 
possible t o  arrive at definite measurements on 30 of these specimens, leaving 
a total of 480 teeth, Table \TI, in this study. 

Finally, the suggested method for age determination was tested on a new 
material consisting of 168 teeth from 24 persons between 26-85 years of age. 

All measurements were carried out as a blind study by the same investigator. 

Error of the methods. 

Two months after the first observations duplicate recordings of all linear 
measurements were carried out on a random sample consisting of almost 
half of the material. The double set of data formed the basis for an analysis 
of the error of the method. Student’s t-test was used to test if the mean of the 
differences between the first and second measurements for each observation 
deviated significantly from zero. The precision was evaluated by calculating 
the standard error, Se,  on a single reading for all variables from the formula 
Se = v/ZVd2/2n where d is the difference hetween the first and the 
second measurement and n the number of double determinations. No signi- 
ficant difference at the 5 yo level (P>O.O5) between the first and second set 
of measurements of the length of root transparency was found. The estimated 
standard error, S,, on a single observation is presented in Table VII. The 
results indicate that the method of registring the length of root transparency 
is acceptable for the present investigation. 

Duplicate area measurements were done on 25 random samples. Measuring 
the same area tNice with the planimeter gave no significant difference in thr 

~ _ _  - 
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’I’at1le VlI 
b I (iliio/ioii of / I t ( >  error of the method. Standard error (S.E.) on a single determznation r ( i l ,  II 

lo ted  ,from clouhle deterninationr. 

\‘arial)le 

Intact root. root I m g ~ l i  
1ntdi.t root. TL 1 
Intact root, TL 2 
Longitudinal seetion, root Irrigth 
1,ongitiidinal srction, TI, I 
1,ongiladinnl sertion. ‘ I L .  2 

~ .-.. 

Nrimher of roots 
-. - 

410 
402 

17 
303 
300 
48 

S.IL 

0.67 inni 
0.83 miii 

0.117 nlnl 
0.84. mni  
0.76 min 
0.64 nini 

Ihiinieter r d i i i g s  hetween the tno recordingi. Testing the method 11-etl 

tor registrdtioii of the area of root transprenc-y s h o ~ e d ,  hweper,  a significant 
tlifferenc-e I)et\+.ren the first and second set of measurements, (P<O.OOl). 
( oiiseqrirritl\, filrt1ic.r itudies along these line. here discontiiiurd. 
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regression-equation from each of the 32 teeth separately is that we avoid the 
bias that would arise from using different numbers of roots from each person 
in our calculations. We do not know if this has been considered in previous 
publications. 

By studying the second degree polynomes it appears that theoretically the 
length of root transparency will start decreasing around the age of seventy. 
Biologically, however, such a reduction obviously would be hard to explain. 
Possibly this is due to the small and probably biased sample of teeth from 
very ‘old persons in our material. Realizing that statistical theory is not strictly 
adhered to, we suggest use of the first degree polynomial regression for the 
highest values of root transparency while at the same time it apljears most 
reasonable to employ the second degree polynomes for lower values. Studying 
all the first and second degree regression lines it seems reasonable to use the 
first degree polynomes for root transparencies exceeding 9 mm. 

Wherever possible the correlation coefficients between the lengths of 
transparent root dentin in contra-lateral teeth from one person, as well as 
between corresponding teeth from the upper and lower jaws, were calculated. 
Owing to the composition of the material this could not be done for molars. 
All the empirical correlation coefficients were found in t.he area r = 0.80- 
0.90 exhibiting a strong covariation between the lengths of root transparency 
in teeth from one person. The number of persons these correlations are 

A study of all parameters, equations and tests resulted in the following 
method for estimating age from the degree of root transparency. The formula 
given for computing standard deviation of age based on an arbitrary number 
of teeth from one person is slightly simplified as compared to the theory. 
The correct formula for computing SA on the estimated mean age from n 
treth from the same person is: 

ed on varies between 2 0 4 8 .  

Since we are not able to compute all correlation coefficients. rij, in our ma- 
terial and since, excluding molars, s, values do not differ much for the diffe- 
rmt teeth, mean approximately 10, we think the best approximation woiiltl 
he 1.0 sushtitute all rii by 0.85 and all S, by 10 in the covariances. Hence: 

n(n-1) + S: +2 --2- *0.85*10*10) 
n 

Because of the reservations pointed out above the metlml was tested on  ~t 

new material of known age. 
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I t  should b r  mentioned that other samples consisting of almost the H t i o l t .  

bet of teeth from each person could probably be used to compute one geuer.ii 
cyuation 10 estimate the age from an arhitrary number of teeth. 

HESULTS 

I r i  a fairly high proportion, 14 00 ,  of the intact molar roots the clegretb of 

tr~irispirenc~y (.odd not be determined while at the most only 2 YO of the other 
roots, hoth intact rooti ant1 longitudinal root iections, proved impos:iblr. t o  
iriedsurt' (Figs. 3 arid 4). It !+as also considerably more difficult to arrive at 
tiefinite nieasiirenients of the root transparency on premolars and Irioldri, 
tmth iritari roots and longitudinal sections of roots, than on  incisor, ancl 
< rispids (Figi. 3 and 4). 

rnauimal, TI, 2, length of transparency in 7.8 YO of the cases this iric-reawl 
to 21.7 '5" M hen rneasuring longitudinal root sections. Examples of variation. 
in the pat tern of extension of the root transparency are illustrated in Fig-. 5 

While on intart roots it bas iieceisary to record a minimal, TL I .  arid 

and 6. 

*I. 16 

14 

12 

10 

e 

6 

Central Lateral Cuspids F 
incisors incisors 

n 
molars Molars 

Types of teeth 

I'ig. 3 .  Itistiogram illustrating the perwritage of the different types of intact roots when. i t  
I,roved difficiilt, r. or irnpossil)le, m, to arrivc. at definite measiiremcnts of thc Irngth ~ ) f  
root  transparmcy. 
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rteral Cuspids Premolars Molars 
incisors inclsors 

Types of teeth 

Fig. 4. Histiogram illustrating the percentage of the different types of longitudinal root 
sections where it proved difficult, 0, or impossible, a, to arrive at definite measurements of 
the length of root transparency. 

Fig. 5. Longitudinal section of lower, right cuspid, 3-, from a 44.4 year old female illustrating 
difficulties encountered in deciding the extent of root transparency because of a marked zone 
of transparent dentin at the perihpery of the root, TLl=TM=3.5 mm. Estimated age = 49.3 

Fig. 6. Longitudinal section of upper, left cuspid, + 3, from a 68.8 year old male illustrating 
difficulties encountered in deciding the extent of root transparency because of an uneven 

distribution of the transparent zone. TL1=4.0 mm, TL2=16.0 mm, TM=-- - 2 -  
10.0 mm. Estimated age = 62.5 )ears. (Table IX). (xl). 

years. (Table IX). (xl). 

4.0+16.0 



Fig. 7.1,ongitudinal sections af 1 +, -1 1, +2 ,2  -, 1- from a 17.0 year old male illuslratirig no 
appreciable transparency of thP root dentin. TL = 0.0 mm. Estimated age = 21.6 years. 

(Tahle IX). (xl) .  
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Fig. 8. Longitudinal sections of 3+, 2+, 1+, +1, +2, +3,3--, 2-, 1-, -1, -2 illustrating 
transparency of root dentin in a 28.6 year old male. Good rontralateral and over all correlation 

in the extent of root transparency. 
- ~- ~-~ ~ ~ ..- ~- ~ 

3+ 2+ 1+ +1 +2 +3 3- 2- 1-- -1 -2 
TIM (mm) 1.0 1.0 3.0 1.5 1.5 2.0 1.5 1.5 1.5 1.0 1.0 
Estimated age (years) 27.8 29.9 38.6 35.5 32.2 34.5 36.1 35.7 30.3 34.7 30.9 

- -. 

Mean estimated age: 33.3 years (Table IX). (xl). 

Fig. 9. Longitudinal sections of 2+ ,  1+, +1, +3, 4-, 3-, 2--, 1-, -1, -2, -3, -5 
illustrating transparency of root dentin in a 35.6 year old male. Goed contralateral and over 
all correlation in the extent of' root transparency. 

2 c  l+ c1 +3 4- 3- 2- 1-- -1 -2 -3 -s 
TM (mm) 2.0 3.0 2.5 4.5 3.0 1.5 2.5 3.0 2.5 2.0 2.0 3.0 
Estimated age (years) 36.4 38.6 40.8 45.2 43.9 36.1 43.6 43.8 45.3 38.6 39.9 39.5 
Mean estimated age: 41.0 years (Table IX). (xl). 

_ _  -~ - 
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Fig. 10 1,ongitidinal wctions of 5 . 4--, 3-. - 3 ,  --5 Illustrating transparenry of root (lvntin 
i n  a 43.5 ytxar old mak.  (;ood contralateral rorrrlation in the extent of root tmn+irtmq. 

~~ ~- ~ __ 
4- 3-- - 3  7 

39.7 39.9 44.7 53.2 

__. ~ ~ 

5 
(111111) 5.0 5.0 2.5 2 .o 4.0 

. ~- ~ _ _  im,ittd agth (vedrs) 48.9 

'Llean i.~tim.+trtl age: 45.2 ycars (Table IX). (XI). 

Fig. II .  Longitudinal Tertions of 41--, 3--, 2- ,-- 1, -2 illustrating transparenry ofroot dentin 
in a 59.2 year old nialt-. Good over all rorrclation in the extent of root transparency. 

2-- -- 1 2 3- 
'TM (nim) 5.0 7.0 7.5 6.0 6.0 
I<stimatrd agt- (years) 54.8 65.4 05.6 58.8 60.7 
Mwn tstirn'itvd age: 61.1 year. (Table IX).  (xl). 

- 

._ - - -- _ _  4.- 
_. 

~ 
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Fig. 12. Longitudinal sections of $3, +5,4+-, 3--, 2--, 1--, -1, -2, -3 illustrating trans- 
parency of root dentin in a 64.8 qear old male. Good contralateral and over all correlation in 
the extent of root transparency. 
- ~~ -__- ~ ~ ~ _ _ _ _ _  __  ~~~ 

+ 3  J-5 4- 3- 2- I- -1 -2 -3 
TM (mm) 8.5 9.0 8.0 8. 0 7.0 6.0 7.0 7.0 8.0 
Estimated age (years) 58.7 63.2 65.3 68.4 64.7 61.7 63.0 64.0 69.2 
Mean estimated age: 64.2 years (Table IX). (XI). 

~ -~ __ ~ _ _ _  - 

__ _ _ _ _ _ _ _ ~ _  ___ ____ 

Fig. 13. Longitudinal sections of 2--, -1, -2,-3 illustrating transparency of root dentin in 
a 75.0 year old male. Good over all correlation in the extent of root transparency. 

__ 
2- -1 -2 -3 

T M  (mm) 10.0 10.5 11.0 16.0 
Estimated age (years) (Table 1X) 65.6 60.4 67.9 64.7 
Estimated age (years) (Table XI) 68.8 70.2 73.6 85.8 
Mean estimated age 64.7 years (Table 1X) 
Mean estimated age 74.6 years (Table XI). (xl). 
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Years 
90 

80 

70 

60 

50 

40 

30 

20 

10 

I 

I 1  1 . 1 - 1  1 

0 2 4 6 8 10 12 14mm 

l ig.  11. 'l'ht. t 'ylent o f t ranspar~nt  root clrntin at various ages in intact roots of 31 ii1)l)t.r. i.ig111 
lateral inrisors. Corrrlntion rovfficirnt -: 0.83. Y = %2.O6$3.36 . X ('Talde X). 

~ i i l d i v i t l t ~ i l  i t ]  groups wrisistinp of only (:orresponding roots from eac.11 + i i i , -  

jrcl, t ~ l i i l ) i ~ r t l  higher correlation coefficients hetweeri age ant1 the variat,l(* 
I I ia i i  t l i o w  foiiri(1 for the material as a whole. 

Rliilc I Iiere was no rioticahle difference between the corrclation c:oc-:fficieiil> 
troiii vorilralateral teeth there was a teiidency For higher regression coc:'ffic.ieiil> 
lor rools froin tlie right side, although this iliffererice L riot sigriificmit i i ~  

1111. -5 ";, I ( ~ t . 1  (Figs. 14' ant1 15). 
VI h e n  t l i v i d ( ~ l  i n  groups coiisistiiig of o11c corresImndiiip tooth f'Join t x 1 . 1 1  

irr t l i \ . icl i ial  t lie inatcrinl proveil too small for testing sex differericts or rliffvr- 
I)ctwc.n roots collected at autolisy and estracted from living w l i j w t ? .  

I<rs;ult s for C O I I  tralateral teeth fi 0111 individual persons skiowed a wry high 
cwrrclat ion in the extent of root trail irency, r=-0.80-0.90, Figs. 8, 0 ant1 

Is0 the regressiori coefficienls for roots from llie right + i t l c  
of' I Iw juTvs iisually \ v e w  somewliat higher than for roots from tlie left si(1v. 

erned to be a good o w r  
;ill cwriforrnity i n  11ic extc:nt of root transparency, Figs. '7 to 13, even t houph 
I Iit>re wts a tmclericy for higher regression coefficients for teeth in t h e  i i p p ~  

SI utlyiiip rriariy tcetli from one intlividiial tlier 
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Fig. 15. The extent of transparent root dentin at various ages in intact roots of 26 upper, left 
lateral incisors. Correlation coefficient = 0.82. Y = 25.57 + 4.38 X (Talile X). 

jaw as compared to their corresponding teeth in the lower jaw (Figs. 15 and 
16). 

The material contained few npper first premolars. Similarly, there werr 
relatively few molars. In the latter the mesial arid distal roots nsually showed 
quite good correlation in the degree of root transparency. There M ~ R ,  however, 
often a marlied but not. significant difference (P>0.05) in the degree of root 
transparency between mesial and distal roots compared to the palatinal roots 
of upper molars from one person. The highest correlation coefficients wcre 
obtained mThen grouping corresponding roots from the 6 upper molars and 
corresponding roots from the 6 lower molars, separately. For practical p r -  
poses the result.: from the present material indicated that whcn several teeth 
froin one individual are available, one will probably arrive at the hest estimation 
of age by excluding upper first premolars and all the molars. 

Of all the 12 variables the following 4 usually gave the highest empirical 
correlation with age: IT TM, IT 100*TM/RL, SS TM and SS lOO.TM/RI.. 
The relative values usually did not give any higher correlations than the abso- 
lute values and IT TRI and SS TM exhibited about the same correlation indi- 
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Fig. LO. The extent of transparent root dentin at various ages in intact roots of 56 Nowrr. left 
l a t i d  inrisor5. Correlation coefficient :- 0.73. Y = 33.65 + 3.53 * X (Table X)i 

,, 
w 5 .  1 Iiereforv, nieasuring the transparency on the intact root would often Iw 
d’fic+rit. For values of transparent length less tliari or equal t o  9.0 rnm. 
vsIirnritinF a g ~ ,  A, from a :,ingle root with chosen variable == X, the follo\iing 
rcpiation (second degree polynorne) should he used : 

Ho + Ul,-X+B,*X2 = A (Equation 1) 

cml)loying the cwefficient:, and the standard tleviation on the estirnate(1 agr. 
S 4, presented in Tables Irl~ll ant1 IX. 

If the length of root transparency is in excess of 9.0 mrn, the following 
cyiiation (first degree polynorne) usually will give the hest results (c..tamplr 
givrn in Fig. 13): B, + B,*X = A (Equation 2) 

c~mployirip thc coefficients and the standard deviation on the estimated apr. 
SA. preiented in Tables X and XI. 

I11 cases with several (n) roots available from one individual age should hr 
cleterrninetl for each root separately following the same procedure : 

a; =- age, Sai =- standard deviation, i = 1, . . - - ., 11 
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'Table VIH 
Reference table f o r  ope estzmtztron using second degree pol)  nomial regreyuon of meoit 
/innsparerit length on intact roots (111: 11M) 

-~ - - - -- 

Numher Constant Regression Regression Standard Correlation 
Type of tooth of teeth term 

Upper right central incisor 
Upper left central incisor 
Upper right lateral incisor 
Upper left lateral incisor 
Upper right cuspid 
Upper left cuspid 
Upper first premolars 
Upper right second premol. 
Upper left second premol. 
Lower right central incisor 
Lower left central incisor 
Lowei right lateral incisor 
Lower left lateral incisor 
Lowrr right ciispid 
Lower left cuspid 
Lower right first premol. 
Lower left first premol. 
Lower right second premol. 
Lower left second premol. 
Upper 6 molars root no. 1 
Lower 6 molars root no. 1 
Upper 6 molars root no. 2 
Lower 6 molars root no. 2 
Upper 6 molars root no. 3 

Root no. 1 = mesial root 
Root no. 2 = distal root 
Root no. 3 = palatinal root 

32 
29 
31 
26 
3 3 
32 
25 
23 
28 
50 
60 
58 
56 
57 
50 
3 7 
37 
33 
35 
38 
29 
27 
47 

105 

20.3 
24.3 
18.8 
20.9 
26.2 
25.27 
23.91 
23.78 
25.95 
9.80 

23.16 
26.57 
18.58 
23.30 
27.45 
24.83 
29.17 
29.42 
18.72 
30.25 
27.39 
34.73 
30.21 
27.43 

coefficient coefficient dec i ahn  index 

5.74 
6.22 
7.10 
6.85 
4.64 
4.58 
3.02 
5.06 
4.07 

12.61 
9.32 
7.81 

10.25 
8.45 
7.38 
6.85 
5.96 
4.49 
5.79 
3.23 
6.25 
0.67 
5.52 
3.64 

. 

0.000 
-0.119 
-0.164 
-0.223 
- 0.044 

0.073 
0.203 

-0.064 
-0.067 
-0.711 
~ 0.539 
- 0.383 
-0.538 
-0.348 
-0.289 
-0.237 

- -0.173 
-0.065 
~ 0.082 
- -0.018 

0.239 
0.211 

--0.181 
0.039 

SA r2 

10.42 0.80 
9.71 0.83 

10.83 0.84 
9.77 0.83 

12.59 0.67 
13.80 0.64 
11.62 0.78 
11.21 0.82 
9.48 0.80 

10.91 0.76 
12.27 0.61 
11.95 0.65 
10.08 0.79 
10.52 0.73 
10.22 0.73 
9.53 0.82 

10.13 0.74, 
13.00 0.73 
11.52 0.82 
10.22 0.83 
10.49 0.82 
10.68 0.79 
10.69 0.76 
10.02 0.82 

~ ._ - 

the estimated average age Iieing the aritnietic mean of the ages thus tleler- 
mined : 

1 + an) A - (a1 + . . I . .  I .  

11 

The standard deviation on the estitnated average age being 

I 
SA z -p n i  s,2 + . . . . . . . . . + Sa2 n + 85*n(n-1) 

Confidence intervals for the real age could be computed from Table XI1. 



Table I X  
R r l e r e n t e  /uhle f o r  a g e  es/Lmutrori usmg second degree polynorriid regresham of nteirri 

i r a n p z r e n L  l e n g t h  on longitudaiiczl root yectcons (SS. 7 M) 
-- .- - - -  -- 

Number Constant Regression Kegrcssion Standard Corrrlatinn 

3 2  
20 
31 
26 
3'1 
3 2  
2 .i 
2'1 
213 
510 
6'1) 
5il 
515 
5 7 
5( ) 
3'7 
3 7 
3 il 
3 5 
38 
29 
27 
47 

105 

term 
R O  

2 1.02 
26.84 
23.09 
24.62 
21.52 
24.64 
29.98 
24.76 
22.34 
13.63 
26.46 
21.77 
22.22 
24.34 
23.811 
21.54 
26.02 
14.00 
23.87 
211.22 
33.42 
20.43 
29.91 
25.15 

coefficient 
111 

6.0c3 
6.00 
7.04 
.i.18 
6.40 
5.22 
2.7:1 
4.81 
759 

12.1 I 
8.79 

10.19 
0.07 
8.38 
8.76 
11.63 
7.00 
9.93 
5.50 
4.82 
5.18 
6.00 
4.97 
4.34 

coefficient drviation 
B, 

0.060 
0.155 

-0.197 
-0.077 
-0.171 
0.141 
0.107 
0.000 
0.303 
0.08.l 

-0.51 1 
0.581 

-0.444 
0.358 
0.388 

-0.395 
0.234 
0.451 

-0.0911 
-0.10 1 
030.2 
0.11Y.2 
0.1 02 
0.032 

S A 

I 1.43 
11.0:1 
11.25 
9.40 

13.29 
13.78 
13.1 7 
10.43 
6.W 

11.01 
11.74 
11.26 
10.78 
10.74 
9.96 

10.19 
t1.30 
9.05 

10.85 
6.85 

15.76 
10.85 
11.10 
10.20 

in(1t.u 
r2 

0.76 
0.77 
0.232 
0.84 
0.62 
0.0'1 
0.71 
0.8.3 
0.00 
0.7.; 
0.6.5 
0.70 
0.75 
0.72 
0.73 
0.70 
0.ph3 

0.x:1 
0 . 8 5  
0.9,1 

o..;o 
0.70 
0.74 
0.8 I 
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Table X 
Referenre table Jor age eslimution using first degree polynomial reg/-ession, o/' metrn 

transpurent length on intact roots (11, TM)  

Upper right central incisor 
L'pper left central incisor 
Upper right lateral incisor 
Upper left lateral incisor 
I lpper right cuspid 
Upper left cuspid 
Upper first premolars 
Upper right serond premol. 
Uppcr left second prcniol. 
Loner right central incisor 
Lnwer left central incisor 
I,owIpr right lateral incisor 
Lower lcft lateral incisor 
Lowrr right cuspid 
Lower lcft riispid 
Loltrr right first preniol. 
Lower left first premol. 
Lower right second premol. 
Lowcr lrft second premol. 
Upper 6 molar5 root no. 1 
Lo~vc.cr 6 molars root no. 1 
Upper 6 molars root no. 2 
Lower 6 molars root no. 2 
Upper 6 molars root no. 3 

Root no. 1 = mesial root 
Root no. 2 = distal root 
Root no. 3 = palatinal root 

-~ 

Numlwr 
of 
teeth 

32 
29 
31 
26 
33 
32 
2 .i 
2:3 
28 
50 
60 
58 
S6 
.i7 
50 
37 
3 7 
33 
3 5 
3 8 
29 
27 
47 

105 

. ~~ 

Constant 
term 

20.34 
26.78 
22.06 
25.57 
28.13 
27.59 
18.42 
25.33 
26.92 
29.00 
37.56 
38.82 
33.65 
37.80 
41 .50 
*30$3 
34.97 
30.68 
20.87 
30.56 
30.12 
29.4') 
3 1.46 
26.81 

~ - 

Regression Standard Correlation 
coefficient deviation coefficient 
B 

5.74 
4.96 
5.36 
4.38 
4.01 
3.65 
5.40 
4.28 
3.37 
4.23 
2 $14 
2.81 
3.53 
3.50 
2.84 
4.05 
3.74 
3.76 
4.79 
3.00 
3.66 
3.32 
3.77 
4.07 

SA 
~- 

10.42 
9.58 

10.73 
9.81 

12.39 
13.60 
11.41 
10.96 
9.32 

11.85 
12.84 
12.43 
11.12 
11.24 
10.74 
9.73 

10.14 
12.82 
11.38 
10.08 
11.04 
1 1 .09 
10.89 
9.08 

r 
_ _  

0.80 
0.82 
0.83 
0.82 
0.67 
0.64 
0.78 
0.82 
0.80 
0.70 
0.55 
0.60 
0.73 
0.68 
0.69 
0.80 
0.73 
0.73 
0.82 
0.83 
0.79 
0.77 
0.74 
0.82 

'I'hc 6% root-filled teeth exhibited coiisitlerable variance in the citelit of 
root transparency. This material was considered too small and heterogerious 
for statisctical evaluation hut it was noteworthy that many of these non-vital 
teeth from adnlt persons showed no sign of transparency of the roots (Fig. 17), 
the dentin appearing very dense and opaque. 

The 14 impacted teeth also seemed to  vary somewhat in the degree of root 
traiisparency but, except for one tooth from a 34 year old person, they all 
shosecl marked transparency of the root dentin (Fig. 18). 



'l 'alile \ I  
K r l e r e n w  /ohle  ,[or age estiination using j?rs/ degree pulyiiorniol regressiori I ) /  rrie,rn 

/mnsparcnt len.g/h on longituilinirl root sections (SS. T M )  _ _ ~  ~ 

N tinther 
of teeth 

.32 
29 
3 1 
26 
3 3  
'32 
25 
23 
3 1  
30 
60 
58 
56 
57 
50 
.37 
3 7 
3 3  
.3 5 
.M 
20 
27 
37 

I05 

Conrt.int 

t r im 

13, 

'2.30 
:fi).18 
25.55 
25.90 
28.01 
'9.41 
28.44 
24.75 
"2 1 
3 1.78 
37.80 
:i8.49 
35. I 0  
.u1.:32 
42.07 
33.10 
:32.70 
17.JG 
25.(i( ) 
:30.(13 
:EL27 
16.110 
30.3 I 
L'5.113 

Kegrewion Standard Corrlatiiin 
cocffirirnt tlri iation I.ortt ie+nt 

.%30 
4.30 
.i.23 
4.39 
4.23 
3.32 
3.81 
4.81 
4.03 
4.19 
3.08 
3 . 0 3  
:j.w 
3.05 
2.73 
3.66 
4.11 
4. I 7  
4.41 
3.48 
2.78 
3.!% 
4.22 
3.95 

54 

I 1.25 
10.93 
11.20 
0.24 

13.12 
I .3.70 
12.9.3 
10.43 
7.62 

12.09 
12.31 
12.42 
1 1.46 
11.77 
I0.811 
I 1.08 
8.71 

11.23 
10.77 
7.11 

15.74 
10.92 
I I .oo 
10.16 
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Table XI11 
Shuwrng the results oj'estrmatmg age on a new materLal consrstmg oj  168 teeth p o r n  21 
persons by means of the method ontlmed rn the text (IT, TM, Equatron 1) 

Case Number Real 
no. of teeth age (years) age (vears) 

- 

Estimated Difference Standard Level of significance 

35 "I" 65 yo 95 OC, 
from real deviation 
age S A  

~- - ~ -  ~- ~~ -~ -~ ~- ~ ~- 

965 8 26.0 23.2 - 2.8 9.4 14.2 & 9.4 *18.8 
880 5 29.0 28.0 - 1.0 9.3 14 .2  * 9.3 +18.6 

874 7 33.5 14.6 + 1.1 9.3 +4.2 5 9.3 518.6 
977 11 34.0 35.6 + 1.6 9.4 14.2 - & 9.4 +18.8 

887 10 43.8 42.9 - 0.9 9.4 k4.2 * 9.2 *18.8 
976 10 45.0 43.4 ~ 1.6 9.8 t4.4 k 9.8 119.6 

878 14 32.9 29.0 - 3.9 9.3 k4.2 T 9.3 $118.6 

971 8 43 .O 50.2 t 7.2 10.1 i 4 . 5  +10.1 120.2 

980 4 47.0 45.4 - 1.6 9.6 114.3 -C 9.6 7 19.2 
912 7 50.0 47.3 2.7 9.4 -4.2 - 5 9.4 4 18.8 
869 3 53.1 53.4 + 0.3 9.6 14 .3  & 9.6 119.2 
871 6 53.1 59.8 + 6.7 10.5 - -4.7 *10.5 *21.0 
979 7 57.0 54.6 2.4 9.4 14.2 & 9.4 +18.8 
875 5 57.4 64.2 T 6.8 9.6 *4.3 i 9.6 119.2 
961 3 62.1, 64.8 + 2.8 9.7 54.4 9.7 i19 .4  
877 9 65.b 59.8 ~- 5.8 9.4 i 4 . 2  + 9.4 { 18.8 
873 8 65.8 51.0 -14.8 9.4 14.2 + 9.4 ' 18.8 
876 10 68.2 60.5 - 7.7 9.4 - - 4.2 & 9.4 i18.8 
882 6 71.7 67.5 4.2 9.5 -1-4.2 _t 9.5 *19.0 
870 2 75.7 73.2 ~ 2.5 9.5 *4.3 * 9.5 ~ 1 9 . 0  
883 8 75.8 55.8 20.0 9.4 14.2 & 9.4 i 1 8 . 8  
872 6 84.7 65.7 -19.0 9.5 14 .3  * 9.5 3 19.0 
885 6 85.2 67.7 -17.5 9.4 -1-4.2 5 9.4 118.8 
884 5 85.9 65.5 -20.4 0.3 +4.2 & 9.3 A 18.6 

~ ~~ ~~ . 

Fig. 17. Longitudinal sections of non-vital (root-filled) 1+ and vital +2 from a 42.1 year old 
female illustrating lack of root transparency in the non-tital touth. Based on the tooth 1 2 

2.0 f4.0 
with transparent length, TL1 = 2.0 mrn, TL2=4.0 mrn, TM = ~ ~ 3.0 mm the e h -  2 

mated age = 39.5 years. (Tahle IX). (xl). 
Fig. 18. Longitudinal section of impacted +3 from a 62.5 year old male illustrating a conii- 
derable extent of root transparency in a tooth that has never been in function. The mran 
transparent length, TIM TIJ  = 6.0 mm. Estimated a p ~  = 50.t1 y e m  (Table 1x1. (XI). 



I i g .  10. 1nt;ii.t tc.eth, 3 , 'ILI=O.0 inm, 3 -, '1'LI=4.5 mm, ---l ,TLI=l. j  mm, from a 71.1, 
ii 3 . 1  i i n d  n 33.5 ycar old man, rospectivelg. illustrating the possibilitp of  measuring the lrnptli 
$ 1 1  1 i m s ~ ~ m ~ n 1  riwt drntiri withotit sertinning thr  tnoth. 

1,' . 1p. 20. Longitudinal srctions of 3 1 ,  2-1 , I + ,  71, +3.  from a 28.0 year old male illustrating 
iiiarkid dcgrcc of root transparency in a young person, Case history 5, with a long standing 
q,irciilator> cief'iricncy. Kstirnntrtl age utilizing 1+ only, TL-4.5 mni == 46.0 \ears. 

(Table IX). (sl). 
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CASE HISTORIES 

1. Skeletal remains of '1 man found in a pile of stone in the northern part 
of Normdy. Three teeth received for age determination. 

Type of tooth 3 -- 5 -8 
-_ -_ - _  ~ -- - 

~_ ~ ~~- ~- - - _ _  
I'l' TM (mm) 9.5 Y .0 6.5 

_~ ~- _. ~ ~ 

Estimated age (years) 72.1 64.2 57.9 
~- _ _ _ _  ~~ -~ _ _  

Mean estimated age : 64.7 years. 
This corresponded uell t o  a 63 year old man who disappeared in that area 

60 yeari previously. 

2. Drownecl man found floating in the harbor of Oslo, Norway. Five teeth 
received for age deter~nination. 

-- .- ~ ~. . -~ 

'Type of tooth 4-- 3- --3 -4 - 5  

17' Thl (mm) 8.5 6.5 6.0 7.5 8.5 
~- _ ~~ _ - - 

- _ -  -~ ~ __ - 

Estimated age (years) 65.9 b3.6 61.4 64.1 62.1 
~ __ - _ _  ~ _ _  - -  - _  - - _ 

Mean estimated age: 63.4 years. 
The inan was later identified, his age heing 69.7 years when lie drowned. 

3. Decomposed male body (suicide by hanging) found in a tree outside 
Uerpen, Norway. Five teeth received for age determination. 

_ ~- - __ _ -  .. 

Type of tooth 3 1  + 3  4-- 3- - 3  

IT TI1 (nun) 8.0 7.0 6.5 5.0 5.0 

Estimated age (yrars) 60.5 57.3 59.4, 56.8 57.2 

____ _~ _ _ -  _~~ -.-_ . _  

_ _  - -- _ ~ - -  

- ~ - _  - -  ~- 

VIem estimated age: 58.2 years. 
Tlir nidn wcl- later identified, his age heing 56.0 years at the time of death. 

4. 'Ttzerity-eight year old male with niarked transparency of the root dentin 
(Fig. 20), possibly due to  a long standing circulatory deficiency also compro- 
mising the circulation in the pulp arid periodontal membrane. During the last 
6 years of life he had several severe respiratory tract infections, hemoptysis 
and dyspnea. He died from veritillatory failure and autopsy revealed bron- 
ctiiertases, fibrosis of the lungs and hypertrophy of the right side of the heart. 
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age. It is generally best, therefore, to disregard this zone and measure the 
extent of the transparency from the apex to a point approximately midway 
betw-een the root-canal and the surface of the root. In many instances the 
proximal border-line is fairly distinct making objective measurements possible 
(Fig. 2). In some cases, as pointed out by Miles (1963), the junction is irre- 
gular and difficult to determine and the evaluation would be more or less 
subjective (Fig. 6). Compared with other methods, however, measuring the 
transparency alone seems to be by far the simplest, being at the same time a 
fairly objective method. 

Gustufson (1947) noted that the root transparency could be seen already 
on  extracted teeth. In the present material also it was interesting to  find that. 
in many case$ good results could bc obtained by measuring the transparency 
on intact roots only w-ithout having to  destroy the teeth by sectioning, Fig. 19 
ant1 Tables 1’111 and IX, rendering a very expeditious age determination 
possible. Apparently, this potentiality has not been applied previously. 
Nevertheless, by making longitudinal sections the extent of root transparency 
could be studied in greater detail. Thus, cases that could not be evaluated on 
intact roots could usually be evaluated when sectioned. 

MiZes (1963) in his study on root t.ransparency at various ages in longitu- 
dinal sections of 118 incisor teeth found a chose straight-line relationship 
between age and transparency)), r = 0.73, with 95 yo confidence limits close 
to  1 2 2  years indicating a standard error on estimated age of about &11 
years. This is in keeping with the present material viewed as a whole. For many 
of the teeth the correlation is, however, markedly improved when dividing 
the material in groups consisting of only corresponding roots from each 
subject and using second degree polynomes, Tables VIII and IX, the correla- 
tion index for many of the roots then being above 0.80. 

Gustufson,’s method (1947, 1950) is based on a subjective evaluation of 
several criteria and it is therefore not directly comparable with the present 
method. When computing the standard error from the data given in Table V 
of Gustufson’s study (1950) on 41 teeth, however, we arrive at a value 
of 7.2 for the standard error on estimated age. This is twice the standard 
error of 3.6 presented by Gustafson as being the standard error on his 
own method. In our material there was a marked covariance between the 
length of root transparency in teeth from one person. I t  seems realistic to 
assume a similar covariance between the criteria referred to  by Gustufson. 
(1947, 1950). Therefore, the reduction in SA by including several, n, teeth 
from one person in fact is much slighter than the reduction, S A ~  = S A / J ~ ,  
suggested by Gustufson (1950). Thus, the results of testing our method on a 
new material as well as the practical application of the method (case histories 
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result of difference in fiinction or in local circulatory conditions or both. 
Although Schuvitzer (1961) found that chewing often took place on one side 
only and an  individnal pattern of mastication was demonstrated by Hedegfird, 
Lundberg and Wictorin, (1967), there seems to be no conclusive data 011 

whether man uses the teeth of the right side more extensively than those on 
the left. 

In contrast to the findings of Azeroth and Ketterl (1962) niany of the nori- 
vital teeth in the present material differed from vital teeth regarding the oplical 
appearance of the root dentin. Thus, several non-vital teeth from adult ~)ersons 
exhibited no sign of transparent root dentin while vital teeth from the sarnr 
subjects showed changes consistent with their respective ages. The time 
lapses since endodontic treatment of the teeth in question are not linown. 
It seems reasonable to assume that the teeth void of transparent root tleritin 
were root-filled at an  age where no appreciable dentinal sclerosis had appearetl. 
leaving the root dentin permanently opaque. 

Acknowledgement. R e  are  deeply indehted to  Dr. F. Strom for initiating this work and  
putting his collection of extracted teeth at nnr disposal. Financial s n p p r t  was received from 
L. Meltzers Heyskolefond, University of Bergcn, Rergen, Norway. 

SUMMARY 

A relatively sini1)l.e arid ohjeclive method for age determination in adult 
persons by means of measuring the length of root transparency oil intact 
roots and/or on longitutfind sections of roots is presented. 

The length of transparent root tlentin was measured from the apex ill 
coronal direct ion on 1013 teeth c,oniprising 132 roots. The precision anrl 
reproducibility of the melhod were confirmed in a study of the error of 111e 
method. A significant increase in root transparency with age was found. 

It proved impossible to arrive at definite measurements of the length of 
transparency on 60 or 3.3 y i  of the intact roots and on 19 or 1.6 Ohl of the 
longitudinal root sections. T h e  present material contained relatively f w  
molars and upper first premolars. For this reason, utilizing the snggesl rtl 
method for age determinalion --hen several teeth from one indivitliial are 
available, one will probably arrive at the best estimation of age by excluding 
these types of teeth. 

Contralateral teeth from the same individual showed a very high correlation 
in the extent of root transparency and there was also good over all conformity 
when studying many teeth from one individual. 



nicd t o  lie no sex differeric.e* or differences bet\iecii t e t s t l i  froiii 

111 nig atirl tleacl persorii in I he degree of root transparency. 
‘Lihing into acwiint the age of the tooth from the time the root3 arc ( 0 1 1 1 -  

1 i l v ~ t ~ l  rather lhaii t h e  chironological age of the indiiitlii,il gave 110 h t t t v  
I>-I i i r i , t t i >  of ‘igf. when cwnsitleririg the inaterial d* 

7r(-\ing I he prewiteci method on d new malerial consisting of 1 6 8 t c ~ t h  from 
2 1 1wr>oii* rebealed tli‘it, u p  to  about 75 jedrs, age could be cletermiiir(1 \ \ i t l i  

coofl ‘mxr‘u.1. F’oiirlreii out of 24 cases, 58.3 I;,,, came within the tlieoretrc,iI 
l.5 ”,, o r i f  itleiice interval, ranging from 4 4.2 to 3 4.7 years. Nint.treri o r  
3 2 tell M i t h i n   he theoretical 65 ‘>o confidence inlerbal rorrespontlinp 
t o  S4 rmping frorri 9.2 to 10.5. In older people, houevrr, there iecrriecl t o  

‘1 tc.iit1rnc.v to  iiri(1erestiniate age. The l>ra( tical applicdtiori of the rnc~tlio~l 
I*  illii*tratcvl hy  c a w  Iiistorirb. 

Stormg t h r  lee111 in a 10 yo neutral fornial~lehyde solution for 1xoloiigetl 
I itmo(l5 c.aiiietl no significant changcs i n  the transparency of  he root. 

S i x ~ y - ~ u o  non-kital teeth studied separately exhibited considerable \ariancv. 
i t i  t lw e\lctrt of root transj)arency hut it ~ ~ 1 s  noteworthy thdt many of ttirw 

~ t ~ l i  \lio\%e(l no iipii of transparent root dentin. 
I he degree of root Irank,parency also seemed t o  vary somewhat in 14 itn- 

1 ~ i (  tcvl  teeth cdleclrtl from a h l l  perwn.. Ewept for one tooth, houe\er, 
I h c . \  ‘111 s h o ~ t d   ell tlevcloped area of transparency corresponding to t l i t a  

.igc of the sul)ject in  questit i i i  and demonstrating d close relationship hetnreii 
I Irr 1)hjiioIogic inwcr>> of ageing and d m t i m l  wlerosi+. 

uholc. 

C Y  

R i 5 L  M i  

I)E’ r t r { \ i i l ~ 4 1  I O ~ L  IIL I ’ A C E  u i E z  ~ ~ ’ H O M M E  4 I ’AIDE DE L 4 T K A N ~ P A ~ ~ ~ \ C  L. 

DE I A DEhTINE l<ADICUI.AIRE 

I , +  mteirrs pr6seritrnt 111ie iriPthode relativernent simple et objectit e p i i r  
Ilittvmiiier l’tige tlc persoririei adultcs en nieaurant la longurur dr la mile 

t ran+parente dr la dentine tles racines entiPrei t’t/oii des coupes longitridin&+ 
I I V  (elles-ci. 

La lorigueiir tle la tlentinc radiciilaire transparente a 6tP mesurhe en partant 
tlr I-apex vers la coiironrie 5iir 1013 dents comprenarit 1132 racines. La 
prbrision de la m6thode et son aptitude i donner ties r6sultats reprodueti1)le~ 
c u l t  bt6 corifirm6es par une Ptride de l’erreur like A la mbthodr. IJne augnien- 
I,itlon significatik e dr 1‘1 transl~arence radiculaire avec l’8ge a Ct6 mist, en 
( % \  idence. 

1 1  n’d pas 6t6 possible de meburer euactement la longueur de la Lone trans- 
pirentc de 00 (soit 5,3 (yo) des rncines entikres, et de 19 (soit 1,6 yo) d e i  coupe- 
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longitudinales des racines. Le matCriel consid6rC comportait un nombre 
relativement restreint de molaires et de premieres prkmolaires supdrieures. 
C’est pourquoi, si on utilise la mCtliode proposke pour dkterminer l’lge d’in- 
dividus pour lesquels on a le choix entre plusieurs dents, OIL obtiendra de 
toute vraisemblance les meilleurs rCsultats en Climinant ces categories de 
dents. 

L’6tendue de la zone transparente des racines des dents contro-latkrales 
d’un mCme individu prksentait une trbs forte corrklation, et il existait aussi 
en g6nCral une bonne conformit6 lorsqu’on Ctudiait un grand nombre de 
dents d’un m&me individu. 

I1 ne semblait pas exister de diffkrences dans la transparence radiculaire 
entre les deux sexes, ni entre les dents provenant de vivants ou de morts. 

En considhrant le matCriel dans son ensemble, les r6sultats n’Ctaient pas 
meilleurs lorsque l’kvaluation de l’bge de la dent Ctait faite en tenant compte 
du moment ou la formation des racines Ctait achevCe plutdt que de 1’bge 
chronologique de l’individu. 

Un essai de la m6thode prCsentCe ici sur une nouvelle sCrk de 168 dents 
appartenant & 24 individus a rCv61C que la dktermination de l’bge offrait une 
prCcision satisfaisante jusqu’; l’8ge de 75 ans. Quatorze des 24 cas, (soit 
58’3 %) se rangeaient dans l’intervalle de confiance the‘onque de 35 yo, 
variant entre f4 ,2  et f4,7 ans. 

Dix-neuf des cas, (soit 43,2 yo) se rangeaient dans l’intervalle de confzance 
the‘orique de 65 %, correspondant i une f SAallant de 9,2 i 10,s ans. 
Neanmoins, il semble exister line tendance B sous-estimer l’lgt: des individus 
bg6s. L’application pratique de la m6thode est illustr6e par des cas individuels. 

La conservation des dents dans une solution de formaldChyde neutre A 
10 %, m&me pendant des pCriodes prolongCes, ne provoque pas de change- 
ments signifiratifs dans la transparence des racines. 

Dans 62 dents dCvitalisCes CtudiCes sCpar6ment, il y avait de trbs grandes 
variations dans 1’Ctendue de la transparence radiculaire, mais il convient de 
noter que beaucoup de ces dents ne prksentaient aucune transparence de la 
dentine radiculaire. 

Le degr6 de transparence radiculaire prCsentait aussi quelques variations 
dans 14 dents incluses provenant d’individus adultes. Cependant, B l’excep- 
tion d’une des dents, on constatait sur toutes une zone tie transparence 
bien dkveloppke, correspondant A l’gge du sujet en questioil, et dkmontrant 
ainsi une relation Btroite entre le processus physiologique du vieillissement 
et la sclkrose de la dentine. 
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ZUSAMMENFAJSUNG 

DIE AI,TEKSBEYTIMMUNG DER MENSCHEN M I T  HILFE VON 

DEM TKANSPARENZPHANOMEN DES DENTINS 

ig einfache uritl objektive Methode iur  Altersbest iminuiip 
en iermittels weisungen des Zahnwiirseltraiis~)arenz in 

nichtgesclinit tene iind i n  lingsg 
Die I A g e  rler Transparenz uurde, von der Wurzelspitze aus, an 101:3 

%,ihne mit inigesanit 1132 Wurzeln gemessen. 
Die Genauigkeit iind die Reproduzierbarkeit der Methode wurdexi in riner 

St d i e  (let Fehlerquellen Ibe tigt. Es ergab iich eine deutliche Verrnetirurip 
cter Trans1)arew mit rlem Alter. Eine definitive Mewing der Transparen/- 
1;inge Mar riicht rniiglich in 60 (5.3 yo) der nicht geschriittene Wiirst,ln, duch 

in 19 (1.6 yo) der Il&ngsschliffe. llnser Material umfasste verhaltnis- 
ip wenige Molarm iind ohere Erste Primolaren. Bei Bendtsurig cler 

Wet hode /becks Altersbestimmung verwendet man daher am bestm nicht 
die geriaiiiitrn Ziline, soMeit andere vorhanden sind. 

KonterLiterale ZAine e tner lint1 derselhen Person Leigt en eine sehr hohe 
riberc,instirriniung in der Verbreitung tler Wurzeltransparenz, aber es bar 
.uic*h eine tleiitliche Konformitdt r+enn mehrere Zahne i on demselben Person 
-tudiert ~ i i n l e n .  

Tr~risp;ireriiiinterschiede xwischen den Gc hlecter, sowie zwischen Ix- 
Iwiidcri uncl 'l'oten, wiirtlen nicht gefuntlen. 

h i i f  (la<, game Material bezogen, ergab die Benhtzung tier Zahnaltrr, %om 
Zeitpiinkt cler €ertig gehildet en Wurzel gerechnet, keine hessere 12esultatt. 
al\ dic. b F r M  endung des kronologischen Alters ties Indiiidiiims. 

Die erwihiite Methode, gepruft an einem neiien Material (168 Ziihne ~ o i i  

24 Pcrwnen) Leigte gute Resultate his zu einern Alter vori 75 Jahren. L iert.ehn 
24 Fillm, 58.3 (Yo, karnen binnen cder theoretischen 35 yn (' JreriLew, 
hen f4.2 und +4.7 Jaliren variierend. NeiinLehn (79.2 yo) karnen 

binrieri d c r  theoretischen 65 yo Crenze)}, eirier + SA varianz mischen 9.2 
iintl 10.5 mlsprecliend. In ilteren Leuten dagegeri, scheirit es eine Tenclenz 
den 4ltc.r ,511 gering L I ~  sc1i;itzen. Die praktische Anwaritlung der Mt,thodc 1st 
I r i i t  cinigen Reispielen 1 erdeiitlicht. 

Zilinr, die wihrend litigerer Zeit in einer 10 "/" neutralen Formklehyd- 
liisring aufhewahrt M rirden, zeigten lceine statistiseh signifiltante Veranderung- 
c*n drr Wiirzt,ltraiisparenz. 

Dab separate Studium von 62 nicht-Iitalen Zxhnen ergah einen grosscn 
I t i t  erwhirtl in cler AusLireitiing der Wurzeltransparenz, aucli ersrhien e~ 

hnitterie Wurzeln wird iorgelegt. 
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bemerkungswehrt dass viele von tliesen Zahnen keine Transparenz des 
Wurzeldentins zeigten. 

Die Verbreitung der Wurzeltransparenz in 14 retinierten Zahnen, yon er- 
wachsene Personen gesammelt, schien auch etwas zu variiereri. Mit der Aus- 
nahme eines Zahnes, zeigten sie alle eine Transparenz dem Alter des betref- 
fenden Individuums entsprechend ; dies diirfte als eine Abhangigkeit zwischen 
dem physiologischen Veralterungsprozess und der dentinalen Sklerose be- 
messen werden. 
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