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Prediction of height from percutaneous tibial length amongst Oriya population 

------------------------------------------------------------------------------------------------------ 

Abstract 

 Establishing individuality on the mutilated part of a dead body is quite a difficult work 

in forensic medicine. Among the factors required, to establish individuality of an unidentified 

dead body or any mutilated part of such dead body, height is one of them. In the present work an 

attempt has been made to calculate the height from the percutaneous tibial length (PCTL) as 

measured by surface anatomical landmarks that is between the most prominently palpable part of 

the medial condyle of tibia and tip of the medial malleolus. To find out the relationship of PCTL 

with that of the height and to evolve a regression equation formula necessary statistical 

evaluation has been done on the data obtained from 1000 adult individuals comprising of 500 

males and 500 females. By using the regression equation formula so derived the height of an 

individual can be calculated by the help of PCTL, when only the mutilated ley portion is 

available for autopsy examination.  

 

Keywords: Individuality; Medial condyle of tibia; Medial malleolus; Percutaneous tibial length 

(PCTL); Height; Regression equation formula 
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 G69V;2LT5AZNG[3GI_A:OCC[T6GQ;`52a=5bNc@VM5>6c5;<;Z=Q@62<9A53:ZEd5c65>PU?6G M5

G69V;2LT5AZNG[3GI_A:OCC[bNc@V53`5 2a=52LcGeZEd5bDN4L[E9fZB>85HUc>PU26469\TfC6]CfZ5g]D

T6GQ;`52a=5bNc@V  M5EhTTO:354PC=64V?6?64>PUTf>76G69C6]CfZ52a=52LcT6GC=64?6=bNc

G9f]LG Tibia iHUc=3]>6cK;=853cKa65EOj4G9f]LG 89^N>PUZ9P?G=a6 surface anatomical landmarks W]?

=3]9f?f>6cT6GEOj4G9f]LG medial condyle bNcG9f]LG Tibia gE\HcTO]>PUZ]a5Q3]>PU2O]bNcEOj4

G9f]LG medial malleolus ZV^UN5764686C=64234V35kA9f8=a6c2a=52LcG3:C=64?6=bNcG9f]LG Tibia 

W]?MQDG69=;ZC96f8A24G69G69\]\N? (Regression analysis)ZV^UN57624G695P`gEMQDM5G69

C6]CfZ52a=52LcT6GC=64?6=bNcG9f]LG Tibia W]?G69=;T3?M5C93`c5P`4PKLDZbD69a=4=;T3?>3`c2;5T765=5 

1,000 C5 E9fGN:]D=?ZV@Q6? 500 C5l[fZV@8m;c 500 C5 
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G69V;2LT5A@V 89^NQ;`52a=5bNc@V 53:ZEd5c6585HUc>PU4PC=64276C3m>6c5;<;Z=Q@62<9A M5G69>PU

TfQPZ̀~V6f89^NV;2LT5A<3=:OCC[ W]?G69V;2LT5A<3=:OCC[53`5<DNcN6@3?bDN4L[8[6?]D65E9fGN:G35 iHUc

2a=52Lcb_f?3c4PQP=;<N?LabNcKLD<6?GeZEd5bDN4L[E9fZB>85HUc>PUTf26469\ZQ^UN4W?cgE\HcKLD<6?96?85HUc�

g]D  l<aG69>PUTf>96:bDN4L[2a=52LcbNcKLD<6?W]?G69C6]CfZ5T6GQ;`52a=5bNc@V53:ZEd5Z9^UNc>PU?6G  

Z5^UNcT6Gc65=;T3?>PUZGPU?=bDNcG3:G69C6]CfZ52a=52LcT6GQ;`52a=5bNc@V?3cg4a4PG69<PV;4VAN?a6c

lV9a8[6? W]?Z~V6fM5E9fZ>@g>?l>:Tfg4a4Pc65=;T3?E9fZB>5P`NNG46M8DZ8e5 THcZEd5Z8<OM8Dg4a4P

l8[acND6cN;c>PU5a6ZQ^UN\̂Nl[f?N493:M5=cG695;<;Z=Q@62<9AbNcE9fZ>@g>? 

 G9f]LG?6=(Long bone) ZEd58[3G�65Q5;]85HUc>PU4PC=64Cc>5<aN2B6Vl=][DN4 4Pb56]

M8mal[f26469\V:M52\65>PUZG;]Z8<Og]D:aN?C93`c NPG>3`cG9f]LG?6=>PUZEd5G9f]LG85D6lbDc (Tibia) 

26469\>PUTf=3]C=64?6=T6GEOj4G9f]LG>PU?^U5NNG46Q;]K;=853c]D655NG9a6cG6?(Anatomical body 

landmark)l[f26469\>PUTf57646C6]CfZ52a=52LcbNcKLD<6?g]D  

 ]3c53`5M596?c65~:3:5P`THcZEd5G69576Z25Nc65G69@HGI6>PU>76G6929D6c24G69ZV^UN

C6]CfZ52a=52LcT6GC=64?6=G9f]LG85D6lbDcM5Q6= Oriya iHUcZEd5Q6=>DNc\;U5bNcE9fZ>@

N;5Z]P? W]?MQDG69=;ZC96f8AG69\]\N?46>76G69=;ZC96f8Al[f29D6c24G69C6]CfZ52a=52Lc

]3cG[a6= 

 KLDT3]>768=3cZEd5N?a6c?;Uc=a696?c65~:3:5P`TfZEd5E9fW?Q5AlGaKLD>PU25MT@HGI6l[f576gE<aN

?N]M5G6929D6c24G69C6]CfZ52a=52LcT6GG9f]LG?6=M5E9fQ6G9g>?<aNgEM5N56C< 

 

56? NO>;@   @9P=;Q3? 
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 G69V;2LT5AZNG[3GI_A:OCC[bNc@V53`553:ZEd5c65]D6585HUc>PU4PC=64276C3mZEd5N?a6c46G

M5>6c5;<;Z=Q@62<9A W]?Tf>76M8DZ96g]D93:bDN4L[8[6?�N?a6cT6GG69<9=TV;2LT5AZNG[3GIA:OCC[

bNc@VM5C93`c85HUc�   2a=52LcGeZEd5bDN4L[NPGE9fZB>85HUc>PU4PC=64276C3mZQa5G35 l<a:6cC93`c@V

N6TTfN?LaM52B6V>PUg4a24:L9_A N6TTfV:ZVP?cQ;`52a=5ZVP?c:6c2a=5bNc@ViHUcTf>76M8DG69

V;2LT5AZNG[3GI_A:OCC[ZEd5Z9^UNc>PU?6GbH`5 G69@HGI6M5C93`c5P`Tf>76G69C765=_2a=52LcT6GG9f]LG

9f?6cCA(long limb bones)iHUc4PC=64234V35kAG3:2a=52LcbNcl<a[f:OCC[ W]?TfMQDG9f]LG9f?6cCA

[a6ciHUc4PC=64234V35kAG3:2a=52Lc46GG=a6G9f]LG9f?6cCA:5 

 \Hcl4D=a6Tf4PG69@HGI6ZGPU?=G3:Z8[a6Z9^UNc5P`46VN24C=9 l<aG69@HGI6>PU>76G69=3]C=64?6=

G9f]LGT6GEOj4G9f]LGKa65>6cK;=853cZV^UN>PUTf57646C765=_C=642Lc?3c4Pg4a46G53G G69=;T3?M5C93`c

5P`ZGe:<3=N?a6cT6GKLDZbD69a=4c65=;T3?T6GKLDM8maQ6= Oriya T765=_ 1,000 C5 E9fGN:]D=?ZV@8m;c 

500 C5l[fZV@Q6? 500 C5 >76G69=3]C=64?6=G9f]LG Tibia Ka65>6c medial condyle bNcG9f]LG 

Tibia gE\HcTO]>PUZ]a5Q3]>PU2O]bNcEOj4G9f]LG medial malleolus T6G53`5576K[G69=3]>PUg]D46>76G69

C765=_862a=52LcW]?MQDG69=;ZC96f8AG69\]\N?  iHUcG69=;ZC96f8ATfl?GbDN4L[NNGZEd5ZV@8m;c

l[fZV@Q6? 
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 M5G69=;T3?M5C93`c5P`G[Oa4<3=N?a6cZV@Q6?4PN6?O9f8=a6c 20-77 EF l[fZV@8m;c4PN6?O

9f8=a6c 20-80 EF G[Oa4<3=N?a6c>3`c84]Tf\LG=3]2a=52LcM5>a6?^5l[f>76G69=3]C=64?6=G9f]LG 

Tibia Ka65>6cEOj4G9f]LG>PUG[a6=g=DbD6c<D5 2a=52Lcl[fC=64?6=G9f]LGTf\LG:35>HGM585a=?bNc

Zi5<;Z4<9W]?KLDZbD69a=4=;T3??^5:5l>a5=3]2a=52Lc46<9�65]D=?Z>D6ZE[a6 Z>D6>3`c2NcbD6cl5:Q;]

G35 [76<3=l5:Q;]G3:G9f]65=3]2a=52Lc 26?<64Nc<9cgEbD6c85D6(standard anatomical position) 

9f]3:bNc26?<6l[fM:8LN?LaM5l5=9f56:l[fb565G3:Z>D6>3`c2NcbD6c >76G69=3]2a=52LcW]?MQD 

projecting horizontal sliding bar Z[̂UN5[c46M8D<;]G3:TO]2Lc2O]bNc@P9If 

 T6G53`5MQD spreading calliper =3]C=64?6=G9f]LG Tibia bD6cb=6W]?>76G69:;]bDNZ>D6ZbD6

]D65M5Z[eG5DN?ZV^UNM8DZ5̀̂NZ?^UNNaN5(Soft tissue)8?aN5[ciHUcTf>76M8D23cZG<EOj4G9f]LGg]DQ3]ZT5

?;UcbH`5 

 

 

 

 

 

 

 

 

 

 

 



TJ���=3�4� 

 K[G69@HGI6V:=a6Z4̂UNV;T69_6ZEd596?:OCC[ 8[6?�C54P2a=52LcZ>a6G35l<a4PC=64?6=

G9f]LG Tibia >PUl<G<a6cG35 iHUcZG;]T6GC=64lE9E9=5>6ck994Q6<; ]3c53`5=;kPG69>PUTfbT3]C=64

lE9E9=5>6ck994Q6<;5P`THc>76G6986Ca6Z~[PU?bNc<3=lE9l<a[f<3=ZV^UN57646MQDM5G69=;ZC96f8A

>6c2\;<; W]?G69576<3=lE94686Ca6V;23? Ca6Z~[PU? Ca6Z:PU?cZ:546<9�65 Ca69DN?[f234E9f2;>k;�bNc

C=64lE9K35(% of coefficient of variation) l[f Ca6C=64C[6]ZC[̂UN546<9�65 (standard error )

iHUcCa6<a6c�\LGl2]cM5<696c>PU 1  

6���� 01 1 

 

 Ca6234E9f2;>k;�28234V35kA ( r ) 9f8=a6c2a=52LcG3:C=64?6=G9f]LG Tibia bNc>3`cZV@

8m;cl[fZV@Q6?4PCa62LcN?a6c4P53?276C3m>6c2\;<; l[f26469\576=;kPG69=;ZC96f8AG69\]\N?46MQD

M5G6929D6c24G69M5G69C6]CfZ52a=52Lc W]?Ca6C=64?6=G9f]LG Tibia >PU57646MQDC6]CfZ5

2a=52Lc<DNcN?LaB6?M5Qa=cbNcCa623cZG<>PUZGe:g]DT6GG[Oa4<3=N?a6cM5C93`c5P`(<696c>PU 1) l[fg]Dl2]c

24G69M5<696c>PU 2  
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 53:ZEd5c65>PU?6GM5G69>PUTfC6]CfZ52a=52LcT6GG9f]LG?6= Z5^UNcT6G2a=52LcCa685HUc� 

N6T46T6GNcCAE9fGN:89^N23]2a=5bNc9a6cG6?>PUl<G<a6cG35M5l<a[fC5  iHUcZE9P?:Z>P?:g]DG3:

Z[b 10 N6TTfZG;]T6GG699=4G35bNcZ[b 1 G3: 9 ,Z[b 2 G3: 8,Z[b 3 G3: 7, Z[b 4 G3: 6 89^NZ[b 5 

G3: 5 Geg]D T6G<3=N?a6cbD6c<D5TfZ8e5=a6l4DZ[b 10 TfZEd5T765=5Cc>PUl<aN6TTfZG;]T6GG699=4<3=

bNcT765=5>PUl<G<a6cG35 iHUcE9fZ]e55P`>76M8DG69@HGI6M5C93`c5P`ZG;]Ehm86M5G69C6]CfZ52a=52Lc 

]3c53`5THcT76ZEd5>PUTf<DNcMQDCa6Z~[PU?bNc2a=52Lcl[fC=64?6=bNcG9f]LGM5G6957646MQDZEd5bDN4L[

ZV^UN29D6c24G69M5G69C6]CfZ52a=52LcT6Gc65=;T3?M5C93`c5P` 

 EhTT3?>6c]D65bNcN6?ObNcl<a[f:OCC[Ge\LG57646V;T69_6 W]?c65=;T3?C93`c5PK̀LDZbD69a=4

c65=;T3?>3`c84]4PN6?O46GG=a689^NZ>a6G3: 20 EFZ>a653`5 iHUcG69@HGI6>PUKa6546253:25O5=a6Q6=

N;5Z]P?8?O]G69ZT9;mZ<;:W<]D652a=52LcZ4̂UN4PG698?O]G6929D6c Epiphysis G3: Diaphysis iHUcZG;]bH`5

Z4̂UNN6?OE9f46_ 20 EF  

 2a=52Lc>PUC765=_g]DT6G24G695P`N6TTfg4ag]DCa6>PUZ>PU?c<9cZ[?>PZ]P?=N35Z5̂UNc46T6GC=64

lE9E9=5>6ck994Q6<; l<aCa6bNc2a=52Lc>PUC765=_g]DTfNNG46M59LEbNcCa6>PU4PC=64

C[6]ZC[̂UN5 G[a6=C^NNNG46M59LEQa=cbNc2a=52LcZ Qa5 171 x 178 Zi5<;Z4<9 ZEd5<D5 
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 M5G69@HGI65P`>76G69C6]CfZ52a=52LcbNcG[Oa4<3=N?a6cQ6= Oriya iHUcZEd5Q6=>DNc\;U5bNc

E9fZ>@N;5Z]P? >PUZEd5ZV@Q6? 500 C5 ZV@8m;c 500 C5 T6GC=64?6=bNcG9f]LG Tibia iHUc=3]T6G

EOj4G9f]LG>PU?^U5NNG46Q;]G3:K;=853cl[f=3]M585a=?bNcZi5<;Z4<9 2a=52LcZ~[PU?bNcG[Oa4<3=N?a6c

ZV@Q6?C^N 162 Zi5<;Z4<9 ZV@8m;c 152 Zi5<;Z4<9 l[fC=64?6=Z~[PU?bNcG9f]LG Tibia M5ZV@

Q6? 37.1 Zi5<;Z4<9 ZV@8m;c 35 Zi5<;Z4<9 

 M5G69C6]CfZ52a=52LcbNcZV@Q6?l[fZV@8m;c W]?MQDG69=;ZC96f8AG69\]\N?bNc

G69@HGI65P` 26469\29D6c24G69C6]CfZ52a=52Lcg]D]3c5P` 

1. 2a=52LcbNcZV@Q6?    =  22.8325 + 3.7500 *C=64?6=G9f]LG Tibia  + 2.87 
2. 2a=52LcbNcZV@8m;c  =  27.3032 + 3.5587 *C=64?6=G9f]LG Tibia  + 3.44 

  
 Ca6>PUg]DT6G24G69C6]CfZ52a=52Lc5P`TfN?LaB6?M<DCa6C=64C[6]ZC[̂UN5l[fC=64
lE9E9=5>6ck994Q6<; l[fN?a6[̂4=a6G69@HGI65P`ZEd5G69@HGI6M59f?f23`5 (Cross section study) 
]3c53`5C=99f=3cM5Z9^UNcbNcG6957624G69gEMQDM5G69C765=_2a=52LcZV96f24G695P`g4a26469\
C6]CfZ52a=52LcbNcE9fQ6G9G[Oa4N̂U55NGT6GQ6= Oriya g]D W]?G69>PUTf57624G69gEMQDGe<DNc4P
G69@HGI6CD5C=D6M5G[Oa4E9fQ6G953`5� ZV96fM5l<a[fG[Oa4E9fQ6G9GeTf4P[3GI_f>6cG6?=;B6C
l[f23]2a=5>PUl<G<a6cG35 >76M8D4P9LEl::bNc24G69>PUl<G<a6cG35gE]D=? 
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