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Dimensional Study of Orbital Supporting Bone
for Maxillo-facial Implants
by Dental Computed Tomograms
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Abstract

This study aimed to determine the bone
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availability in various locations of the orbital
region for craniofacial implants. Thirty dental
computed tomograms of Thai volunteers (6 male
and 24 female) were transformed to three-
dimensional images. The measurement was done
in 3 bones of the orbital rims (Frontal bone,

Maxillary bone and Zygomatic bone). Each bone
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was divided into 5 areas then the bone thickness
at 3 levels was measured. The results showed
that the thickness of orbital bone varied from
0.23 to 12.66 millimeters. The thickest area of
the frontal bone was located at the lateral part, or
lateral supraorbital rim (12.44+5.27 mm). The
thickest area of the zygomatic bone was located
at the middle, or lateral infraorbital rim
(10.37£3.81 mm). For the maxillary bone, the
thickest area was located at the middle, or medial
infraorbital rim (5.02+1.60 mm). Since, maxillo-
facial implants provided nowadays require bone
thickness of at least 3 mm, we can conclude that
the maxillary bone 1is not suitable for
implantation. Therefore, the implantable areas
for orbital prosthesis are limited to the frontal
and zygomatic bones. Moreover, the data from
this study are valuable for designing maxillo-

facial implants for Thai people.

Keywords: Maxillo-facial implants, Computed

tomogram, Maxillofacial prosthesis
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Table 1 Size and characteristics of craniofacial implants

System Branemark Straumann ANKYLOS® Vistafix™
(Sweden) (Switzerland) (Germany) (Sweden)
Materials Ti Ti Grade 4 Ti Grade 2 Ti
Surface Machine Sandblast, Large High-temperature Machine
grit, Acid Etch etched
Shape Parallel Parallel Taper Parallel
Neck / Shoulder | Peripheral flange Flat shoulder and | Conical neck with | Peripheral flange
with hole Conical neck micro roughness with hole and
Flangeless
Diameter (mm) 3.75 33 3.5 3.75
Length (mm) 3,4 2.5,3.5,4,5 4,5,6 3,4
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Figure 1 Landmarks for orbital rims measurement
(A) 3-D reconstruction image demon-
strated 15 landmarks for orbital rims
measurement
(B) 2-D reconstruction image along A-F4
line demonstrated 3 measurement points
(C) 2-D reconstruction image along A-Z1

line demonstrated 3 measurement points
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Table 2 Average thickness of orbital bone (millimeter)
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F1 F2 F3 F4 F5
- Orbital rim 1244+£527 | 12.05+4.69 | 865+4.16 | 339+188 | 1.87+0.79
E 2 4mminward | 411£095 | 454+127 | 511+£3.16 | 1.68+2.01 | 0.80+ 1.01
= & |6mm.inward | 475+129 | 554+254 | 509 £5.18 | 120+1.77 | 0.35+0.68
M1 M2 M3 M4 M5
s g | Orbital rim 3.79£1.42 | 445+£138 | 5.02+1.60 | 451+2.74 | 239+ 1.64
T 2 |4mm.inward | 0.84+1.12 | 2534249 | 275+2.13 | 1.75+329 | 049+ 1.0l
= 2 |6mm.inward | 087+259 | 069+145 | 067+139 | 1.19+252 | 021+039
71 72 73 74 75
& o | Orbital rim 423+£217 | 821+422 | 982+190 | 869+2.07 | 8.82+1.89
S,, S 4mm inward | 2.87+2.68 | 8794526 | 9.69+344 | 822+2.14 | 829+ 1.79
X €  6mm. inward | 155+1.82 | 7.39+6.11 | 1037+3.81 | 7.25+4.00 | 6.07+2.82

nanagll 4 uaz 6 NARINAT
&meaummmzqﬂ‘mmﬂmuuﬁu WUINNTLAU
o a Aa ~ P
PDUWIAT LTRUNHANRALANNNUNGIGA AD 7]
AWMU M3 (5.02+1.60 Raawng) Tasldwudni
ANNLANANIRLININTREN ATYN19a D RTZ NI AL
M3 AU M4 LaZNUINANNAUNEANAARIAINUDL
1szanufenas 40-90 luszsuianaall 4 waz 6
NAALAS
AuFunszgnTMUNLANTL WU9N LFaNEAN
ol o . d o “ - -
NUNGNREABENATULNUS Z3 NILAVAINAN 6 HAR-
WATAINIALLLNAN (10.37+3.81 NAALNAT) LATWL

, A o , X dl o =
TN AWMU T AR 8geg A LU NIEALAINAN
uana Nt s ldwuId Aunans19ati 19 e
GVATYNWNADG T¥WINFUNUS Z2, Z3, Z4 uay Z5
FLu‘wm”mmmmﬂ Iumummummwmmw
ummvmumqmﬂmm £ wu T AN uAN AN
atNHTRIE AN 9aD A T neaumls

d‘ o U dl v

Walndayaniuaniasand Weanundugy
Iy A H \ a a X
¥ataznsnunszgnidmanusaus 5 dadmmnsaull
IAUNANTUILENAINLFIIUNTINTTA  Aeuandle
;13997 3 WU GilagnnaadAnnunuaInsTg N
uil 5 Raawns 3uly Aeeudinisumds Fl, Z3,

a 1% vy A E 4 _a a 4
6119799 3 LLﬂ@\‘ﬁaE/ﬂo“ﬂ/@ﬂl%}\/l/?&/?//«?\/nﬁo?@777/1%7@7\7“@7 5 NONNGT WH'ZI/

Table 3 Percentage of patients with bone thickness since 5 millimeter

F1 F2 F3 F4 F5
- Orbital rim 100 93 70 18 30
£ 2  4mm inward 15 30 57 8 0
& 2 | 6mm. inward 38 60 40 7 0

M1 M2 M3 M4 M5
s g Orbital rim 23 37 40 40 13
% & | 4mm. inward 0 18 22 10 0
= £ |6 mm. inward 7 0 3 10 0

Z1 72 73 74 75
& o | Orbital rim 30 80 100 100 100
a £ |4 mm. inward 20 77 98 93 97
N & | 6mm. inward 3 57 87 63 60
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