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[Abstract] Objective To investigate the effect of a metal occlusal surface and stress interruption design on mini-
mally invasive prosthodontics for patients with distal extension absence and insufficient occlusal gingival distance.
Methods We retrospectively studied the case of minimally invasive prosthodontic (Vitallium 2000) combined with a
metal occlusal surface for distal extension absence in a patient with insufficient occlusal gingival distance; the stress
breaking design and pressure impression technology are examined, and relevant articles are reviewd. Results The de-
sign effectively solves the problems of insufficient occlusal gingival distance, large occlusal force and easy denture frac-
ture. Reviewing the relevant literature, stress interruption design can effectively protect abutment teeth, but the behavior
of stress interruption design and stress conduction phenomena in the mouths of patients has not been reported. The T-
scan test results of this study showed that before and after wearing the denture, the occlusal force distribution ratio of
the patient changed from 77.5% on the left and 22.5% on the right to 61.3% on the left and 38.7% on the right. The oc-
clusal force distribution ratio of the right dentition to the total occlusal force increased by 16.2%, and the occlusal force
became better distributed. Further analysis showed that the occlusal forces on the left and right sides were nearly the
same in the initial occlusion stage. As the occlusal force was further increased, the proportion of the occlusal force on
the right side decreased in the middle of the occlusion stage and further decreased in the final occlusion stage until it
reached a dynamic balance. The above T-scan test and literature review results suggest that this dynamic balance phe-
nomenon of bite force is related to the stress interruption design and the stress conduction effect of the split framework.
Conclusion The composite of stress interruption design and metal occlusal surface allows for minimally invasive
prosthodontics for the treatment of distal extension absence in patients with insufficient occlusal gingival distance.

[Key words] removable partial denture; stress interruption; metal occlusal surface; vitallium2000plus; mini-
mally invasive prosthodontics; pressure impression;  distal-extension absence; insufficient occlusal gingival distance
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Figure 1  Oral examination of a mandibular distal-extension absence patient with insufficient

occlusal gingival distance
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a: the right maxillary first
and second molars had been
ground (as blank indicated);
b: the alveolar ridge of the
mandibular edentulous area
was plump; c: the dentin of
the right maxillary first and
second molars was exposed
(arrows); d: the left edentu-
lous space was approximate-
ly 10 mm; e: the right eden-
tulous space was approxi-
mately 3-4 mm; f: centric oc-

clusion
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a: the alveolar ridge in the right edentu-
lous area was plump; b: the right maxil-
lary first and second molar extended so
that the edentulous space was limited
Figure 2 Imaging examination of
a mandibular distal - extension ab-
sence patient with insufficient oc-
clusal gingival distance
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a: the preliminary stone model showed that the
right edentulous space was limited; b: drew
the survey line; c: the design of the framework

Figure 3  Analysis of preliminary stone

model and design of the framework
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a: teeth preparation guide plate was
made according to the direction of
denture insertion path; b: prepared
~ the guide plane of abutment teeth
according to the instruction of posi-

tioning needle; c: achieved the pre-

. - o . cise impression using polyether rub-
Figure 4 Preparation of abutment teeth and precise impression
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a: the facial bow was used to record
and transfer the occlusal relationship;
b: the final stone model was placed in
the articulator; c: drew the design on

the stone model

Figure 5 Occlusal relationship transfer
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a: framework try-in; b: boder molding; c: pressure impression; d: cutting the stone model; e: boxing pouring; f: cast trimming; g: remounting artic-

ulator

Figure 6 Functional impression
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a: finished denture; b: tissue surface adjust-
ment; c¢: base border adjustment; d: occlu-
sion adjustment; e: T-scan test

Figure 7  First insertion and adjust-

ment of the finished denture
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insertion

After
insertion 61 .3% 38.7% ﬂ

a: denture try-in; b: centric occlusion after insertion; c: left occlusion after insertion; d: right occlusion after insertion; e: T-scan test showed that

occlusal force became more uniform after insertion; f: the distribution ratio of right occlusal force to total occlusal force increased by 16.2%, and

the distribution of occlusal force was more uniform, which effectively improved the rationality of the distribution of occlusal force

Figure 8 Intraoral images after insertion and comparison of occlusion before and after insertion
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a: in the initial occlusal state, the distribution ratios of
the left and right occlusal forces were 47.6% to 52.4%.
At this time, the occlusal force shared by the right first
molar accounted for 13% of the total occlusal force, and
red arrows indicate occlusal force. b: as the occlusal
force was further increased, the occlusal force shared
by the right first molar decreased to 8% due to occlusal
force transmission. Yellow arrows indicate the resil-
ience of the material, and the stress interruption design
of the framework released the right occlusal force in the
middle and final stages of occlusion and transmitted it
to the front and the opposite side through the frame-
work. The black arrow indicates that the base transmit-
ted the occlusal force to the alveolar ridge along the ver-
tical direction. c: at the final stage of occlusion, the oc-
clusal force shared by the right first molar decreased to
2%. At this time, the occlusal force of the left and right
dentition reached a dynamic balance of 61.3% to
38.7%. Yellow arrows indicate the resilience of the ma-
terial, and the stress interruption design of the frame-
work released the right occlusal force in the middle and
final stages of occlusion and transmitted it to the front

and the opposite side through the framework. The black

Figure 9  Distribution ratio of occlusal force at different stages of occlusion  arrow indicates that the base transmitted the occlusal
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