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ABSTRACT

Objective: This pilot study aims to establish a methodological metrological protocol for evaluating
occlusal variations in prosthetic rehabilitation on dental implants in mandibulectomy cancer patients
who have undergone reconstruction with a free fibula flap, following the principles of Prosthetically
Guided Maxillofacial Surgery (PGMS).
Methods and Materials:
The occlusal differences between natural and prosthetic teeth were assessed using the following
metrics:

- Positional Variation of Cusps: variation in the positions of tooth cusps. (Tab. 1)

- Positional Variation of Teeth: variation in the centroid of cusps of each tooth. (Tab. 2)

- Rotational Variation of Teeth: variation in the inclination of tooth long axes. (Tab. 3)
Four analysis methods were evaluated, based on different definition of the occlusal surface
reference planes, and the most suitable one was selected based on repeatability testing and
execution time. The deviations were measured, focusing on molar and premolar cusps. In both pre-
operative and post-operative digital models (3D scans) the cusp vertex is defined as the highest
point as seen on the occlusal surface reference planes. The positional variation (A) is calculated as
the distance between corresponding cusps vertex using spatial coordinates. All measurements were
conducted using GOM Inspect software. (Fig. 1)
Results:
This pilot study revealed significant differences in the mean A-value of cusp positions between
natural (0.827 mm) and prosthetic teeth (2.958 mm). There were also notable differences in the
mean A-value of teeth between natural (0.505 mm) and prosthetic teeth (2.705 mm). Additionally,
prosthetic teeth exhibited a higher rotation angle of the long axis (up to 51.112°) compared to native
teeth (2.743° maximum).
Conclusion:
This metrological protocol enables the detection of even minute functional variations in occlusal
contacts between pre-operative and post-operative states. It proves valuable for evaluating the
accuracy of prosthetic rehabilitation in mandibulectomy cancer patients who have undergone
PGMS reconstruction with a free fibula flap.



Table 1: The positional variation of cusps (native-vs-prosthetic)

Positional Variation of Cusps (native-vs-prosthetic)

dX [mm] dY [mm] dZ [mm] dXYZ [mm]
n c n c n c 0 c

NATIVE 0.069 0.402 -0.382 0.413 0.007 0.515 0.827 0.320
PROSTHETIC  1.043 1.063 1.854 1.989 -0.081 0.706 2.957 0.949

Y: cusps interdistance o: Standard Deviation

Table 2: The positional variation of teeth (native-vs-prosthetic)

Positional Variation of Teeth (native-vs-prosthetic)
dX [mm] dY [mm] dZ [mm] dXYZ [mm]
u c U o u o u c

NATIVE 0.037 0.354 -0.379 0.173 -0.001 0.141 0.505 0.167
PROSTHETIC 1,161 1.022 1.586 1.811 -0.041 0.568 2.705 0.213

w: centroid of cusps interdistance o: Standard Deviation

Table 3: Rotational Variation of Teeth

Rotational Variation of Teeth

Tooth Rx [degrees] Ry [degrees] Rz [degrees]
i c 1) c 1) c
34 19.510 0.0018 15.765 0.0043 -27.834 0.0043 PROSTH
35 -8.200 0.0024 -9.862 0.0030 -0.141 0.0045 NATIVE
36 -5.878 0.0022 -5.867 0.0019 2.743 0.0047 NATIVE
37 -5.337 0.0023 -6.264 0.0015 2.440 0.0039 NATIVE
38 -1.650 0.0018 -4.749 0.0019 -0.594 0.0042 NATIVE
44 16.109 0.0016 -8.178 0.0048 51.112 0.0045 PROSTH
45 2.089 0.0011 -5.358 0.0031 7.651 0.0043 PROSTH
46 -1.180 0.0018 3.685 0.0016 -6.551 0.0045 PROSTH

w: measure of angle degrees o: Standard Deviation



Fig.1 Calculation of the distance between corresponding cusps vertex using spatial coordinates
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