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Anatan ical study for the design of artificial athn to-odontoid joint and to analysis its feasbility HU Yong , YANG
Shu-hua, X IE H ui X U Rongm ing, RUAN Yong-ping. = Deparm ent of Orthop aedics he 6thH opiial of N ingbo, N ingbo 31504Q
Zhejiang, China

ABSTRACT Ob jective Obsewation and measuran ent were done on atlanto-odontoid joint to get the mophobgical parame
ters in Chinese via d sectbn and X-rays The artifichl atlan - odon bid pint is expected to be devebped n order to rep lace the
destoyed an hnto-odontoid pint To provide anaom i data for design ing artificial anlan b-odonbid ping he datawere statstr
cally analyzed © asertain the range of moiphobgical paran eters of artifical an hnto-odontoid jont M ethods The relatve ana
tan ic paran eters of 32 fresh Chinese adu lis atlanto-odontoid pintspecmns werem easured with adigital vernier caliper and a
gonimeter ncliding thew dth of anteror arch of atlas the distance between the mnferor border of anterbr arch and the antert
orborder of he superbr articular surface of C; the distance betw een them edialm aigin of axial lateral mass and the extemal
maigin of the odontoid process the hickness and height of anteror tubercle of the aths the height and length at the m ddle
pomt of the lateralm ass the width of the lateralm ass the height transverse dian eter and anterioposterior d ian eter of the od
ontod process the rtoversion angle of the odontoid process the facial angle of the odonbid process and so on The dataw ere
statstically analyzed n order to asertain the range ofm orphological param eters of artifiicial anlanto-odontod pmnt An artifical
an hnto-odontod pintwas designed accord ing to these data The average anlanto-odontod pint arthrop hsty was conducted n
3 cases of adult cadaver specin ens Results The average wilth of anterior arch ofatlas was ( 20. 45 £1. 53) mm. The average
d stance betv een inferr border of an terior arch and anterr border of superir articular surface of C, was (2 12 *1.22) mm.
The average distance between the m ddle maigin of axial lateralmass and the extemalmaigin of the odontoid pwcess was
(2.51£2 18) mm. The avemge thickness and heightof anterior nbercle of the atlas were (9. 43+1.93) mm and (1023 %
1. 32) mm respectively The average heght and widh at the middle point of the lateral mass was (13. 68 £1.38) mm and
(12 98%1.52) mm respectively The average height of he odonbid processwas (15. 252 11) mm. The tmnsverse and arr
terbrposterior dian eter of the odontoid processwas (9. 691 38) mm and (11. 26 £ 1. 02) mm respectively The retroversin
angle of the odon bid process was (12 23%4.27)° The facal angk of he odontoid processw as ( 65. 48 £2.17)°. The pros

thesiswas composed of aths parf axis part and accessories N either the vertebral artery nor the spinal cord was i jured
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Conclusior The design of artificikl an hnto-odontodd pint is feasb k onm orphology The artifcinl pint can not only reestalr
Ish the stability of atlanto-ax Bl joint but also reserve the wtaton finction between the aths and axs Every part of the pint
has their own range of parameters n order o fim fiaton convenient operation and good motonw ihout can plications
Key words Anatomy  Joint prosthesis  Atlantoaxial pint
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Fig 1 Three-dinension graphics of atlas hardware Fig 2 Three-dimension graphics of ax al hardware Fig. 3 M odel graphics afier artificial at
hntoodontoid pint rephcement A. anteror viev B. superiorview Fig 4 Anaim ical paraneters of anterior view and superior viev of aths (AD:
The thickness of the aths at the junction of anterr arch and lateralm ass AT: The thickness of the anterior ubercle of the aths a°: The extraversin
ang ke of the hteralmass of the aths Ii The length of the lteralm ass of the aths AH: The height of the anterior wbercle of he aths MHL: The he isht
at themiddle point of he hteralmass of he atlas HI: Themedialheight of aths hteralmass OHL: The extemal height of atlas hteralmass IW: The
w idth of the hteralmass of the atlas AW: The w idth of the anterior arch of aths ) Fig. 5 Anatanical paraneters of anterorviev and lateral view
of axial (TD: The transverse dam eter of the ax ial body. VAH: The anterior height of axial body. DW: The transverse dian eter of the odontoid process
DH: The he ight ofodontoid process DD: The anterior posierior dian eter of the odontoid process B°: The retroversion angle of the odon o id process 0°:
The facial angle of odontoid process ) Fig. 6 Anatanical paran eters of atbnto- odono id joint via X-rays (AA I The distance betw een inferiorbor
der of the anterir arch and anteriorborderof the superior articular surface of C,, LADS The distance betw een the middlem argin of ax il hteralmass
and extemalmargin of the odonid process DAS The distance betw een apex of odonoid process and the middle lne of the hteralm ass of the aths
DBS The distance betw een base of odontoid process and middle line of he lateralmass of he aths).
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(n= 32 mm)

Tab.1 Anatamicalm easurement of the aths and

their results(n= 32 mm)

(min~max)

(AD) 3.91%1 32 2 51~5.67

(AW) 20. 45%1. 53 16. 65~ 22. 85
(AH) 10235132 427~ 13.22
(AT) 9.43¥193 5 38~ 14 83
(MHL) 13. 68 £1. 38 8. 02~ 13. 49
( HL) 9.51£172 665~ 11.86
(OHL) 17. 76 £1. 74 12.02~ 20. 49
(IW) 12. 98%1. 52 10.37~ 15. 57
(L) 19. 54=%1. 27 14.89~ 23. 53
(a%) 12.07%1.35 4 5~ 18. 89

2 (n= 32 mm)

Tab 2 Anatan ical measuranent of the axis and

their results(n= 32 mm)

(min~max)

(AP) 16.07EL 65 1208~ 19. 19

(D) 18 174192 12.91~ 24. 35

(VAH) 20. 67%1. 65 16.39~ 24. 58

(VPH) 18. 18=%1. 34 14.03~ 20. 25

(DD) 1L.26%1.02 9 06~ 1279

(DW) 9. 69%1.38 8 11~ 12. 36

(DH) 152542 11 11.29~ 21. 87

(B°) 122344.27 3. 12~32 13

(6°) 654812 17  40.28~ 80. 38
3 X (n= 32 mm)

Tab. 3 M easurem ent of the athnto-odontoid joint via

X-rays and their results (n= 32 mm)

(min~max)
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