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Experimental panoramic positioning errors for inducing condylar cutoff and
superimposition of cervical vertebrae on the mandibular ramus
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Purpose: To measure the head tilting angle creating initial condylar cut-off and to find the head position inducing the
superimposition of the cervical vertebrae over the mandibular ramus on panoramic radiograph.

Materials and Methods: The panoramic radiographs were taken with Didactic skull on cervical spine model (Scientific GmbH,
Hamburg, Germany) using Kodak 8000c Digital Panoramic radiography. For the inherent radiolucency of the plastic skull model,
radiopaque 1 mm diameter lead wires were attached along the margin of the mandibular condyle, ramus, mandibular body,
cervical vertebrae, and FH plane of the skull model. For measuring the head tilting angle creating the condylar head cutoff,
panoramic radiographs were taken by tilting the FH plane downward in 5 degree increments. For finding the distance between
transverse process of the third cervical vertebra and gonion inducing superimposition of cervical vertebrae on the mandibular
ramus, panoramic radiographs were taken by decreasing the distance in 0.5 cm increments.

Result and Conclusion: The condylar cutoff began to appear when the head of skull model was tilted downward by 150. As the
head tilting angle increasing, the condylar cutoff became more prominent. The superimposition of cervical vertebrae over the
mandibular ramus began to appear when the distance between the gonion and third cervical vertebra was 1.0 cm. As the distance
decreasing, the superimpostion became more prominent.
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Fig. TA. Frontal view of skull on cervical spine model with lead wires.
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Fig. 1B. Lateral view of skull on cervical spine model with lead wires.
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s,

g w(Fig. 4A), 5%, 10% ¢ olgj2 712 wj=
SlofabErl 248 whimehut Ao e 221513l
I, 15% AAIA &0 & s 2 FAto| Uehd
sholst(Fig. 4B), 20=2 4 7]&0] &3}
of BE o] FoAA Uehdg stelstolnt
(Table 1).

AY 29 sferztdat 3¥ 59 7tEE7]eke
A (ZF4)= 3.0 cmollA Al&Fsto] o] A2lE 0.5
cm A 7PAA Y1AISFAA o] A7t 0.5 em 7} E
o 7] g Ant Mz H3el skt AHE
AE 1.0 em ©|93(Fig. 5A), ©]Rt} 0.5 cm
o 7PgA ste] 2 ZFet A(ZEA) Q1 0.5 cmoll
Mk 5o} stetA)7 o ol HAA FFE AT
(Table 2, Fig. 5B).

o 3}
=

J\ L

TheefapAbA JARS. AF . 3]_01-10 s 95}
2:9] 7}, Aok @ Hjo} 7912
gl o} ZEsjolde] %

oh,
N
olﬂ
-
ofo
i}
4 o
39
2

Fig. 3. Distance of 0.5 cm between transverse process of the cervical
vertebra and gonion of the mandible.
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Fig. 4A. Panoramic radiograph taken an angle of 0°between the FH plane and floor.

Fig. 4B. Panoramic radiograph taken an angle of 10°between the FH plane and floor.

2

Fig. 4C. Panoramic radiograph taken an angle of 15°between the FH plane and floor. The condyles began to be cutoff.

Table 1. The angles between FH plane and the floor versus mandibular condyle cutoff on the panoramic radiograph.

Anterior tilting angles between FH plane and the floor (degree) Mandibular condyle  cutoff
0 No
10 No
15 Yes
20 Yes
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Fig. 5A. Panoramic radiograph taken at a distance of 2.0 cm from the lateral process of the third cervical
vertebra to gonion. Normal panoramic radiographic image. =
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Fig. 5B. Panoramic radiograph taken at a distance of 1.0 cm. Initial superimposition of transverse processes of
the cervical vertebra on the mandibular ramus.

/

KODAK 8000 Sylin

Fig. 5C. Panoramic radiograph taken at a distance of 0.5 cm. More superimposition of transverse processes of
the cervical vertebra on the mandibular ramus.
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Table 2. The distance from the lateral process of the third cervical vertebrate to gonion versus superimposition of the

cervical vertebrate on the mandibular ramus.

Distance between transverse process of the third cervical
vertebrate and gonion of the mandible (cm)

Superimposition of cervical vertebrate
on the mandibular ramus

30 No
2.5 No
2.0 No
1.5 No
1.0 Yes
0.5 Yes
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