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ABSTRACT:
Background: Human teeth are innervated by extremely sensitive tactile periodontal mechanoreceptors, which are found in
Periodontal Ligaments (PDL) and provide information about tooth loads. The present study was conducted to assess passive
tactile sensibility associated with Osseointegrated implants in various regions of partially edentulous arch. Materials &
Methods: 60 patients who received dental implants of both genders. Using a push-type force measurement gauge, a
compressive force was applied along the implant-supported prosthesis's long axis until the patient initially felt pressure, and
then it showed the force magnitude that produced the tactile sensation. The FG 5000 A force measurement gauge from
Lutron Electronic Enterprises Co., Ltd. was utilized. Results: The mean value for no sensation was 2.1 and 2.5, mild
sensation was 3.4 and 3.8, moderate sensation was 4.6 and 5.2, intense sensation was 5.1 and 6.4, pain was 5.3 and 7.2 in
maxillary anterior and posterior region respectively. The difference was significant (P< 0.05). The mean value for no
sensation was 2.1 and 2.3, mild sensation was 3.1 and 3.5, moderate sensation was 4.2 and 4.2, intense sensation was 5.1 and
5.7, pain was 5.4 and 6.5 in maxillary anterior and posterior region respectively. The difference was significant (P< 0.05).
Conclusion: The maxillary posterior teeth had the highest force threshold, whereas the mandibular anterior teeth had the
lowest threshold compared to all other oral regions. Comparing the anterior and posterior regions, the former showed
superior passive tactile threshold measurements.
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INTRODUCTION

Human teeth are innervated by extremely sensitive
tactile periodontal mechanoreceptors, which are found
in Periodontal Ligaments (PDL) and provide
information about tooth loads.! Histological,
neurophysiological, and psychological evidence of

osseoperception shows that replacing teeth with
osseointegrated implants can restore a peripheral
feedback  pathway, though  the  functional
reinnervation surrounding the implant is still unclear.
The loss of PDL and the mechanoreceptors causes
functional and psychological disturbances.?
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-supported prostheses allow the jaw to function
normally again, improving oral stereognosis and
physiological  discriminatory  capacity. Rich
innervation in the jaw bone contributes to the
peripheral feedback for implants, which could aid in
detecting mechanical deformation during implant
loading. The oral tactile sensation can be recorded
using a variety of neurophysiological and
psychophysical techniques.® Studies on
neurophysiological tests are limited due to their
complexity. Once the receptors in the mouth cavity
are stimulated, the Trigeminal Somatosensory Evoked
Potentials (TSEP) can effectively record the oral
tactile experience.Due to the intricacy of the TSEP
examination,  psychophysical methods gained
popularity and have been the subject of numerous
studies.*> The psychophysical method of assessment
used well-defined methodologies to determine the
threshold level of the sensory receptors and correlated
the psychological response of the patients with the
physiological functions of the receptors; however, the
environment and patient-related factors have an
impact on the psychophysical methods.The present
study was conducted to assess passivetactile

RESULTS

sensibility associated with Osseointegrated implants
in various regions of partially edentulous arch.

MATERIALS & METHODS

The study was carried out on 60 patients who received
dental implants of both genders. All gave their written
consent to participate in the study.

Data such as name, age, gender etc. was recorded.
Using a push-type force measurement gauge, a
compressive force was applied along the implant-
supported prosthesis's long axis until the patient
initially felt pressure, and then it showed the force
magnitude that produced the tactile sensation. The FG
5000 A force measurement gauge from Lutron
Electronic Enterprises Co., Ltd. was utilized. The
process was carried out three times. With constant
force, the patient was instructed to report their force
perception on a visual analogue scale. From no
sensation to mild, moderate, strong, and pain, as well
as the average force measured, the visual analog scale
contains values 0-4.Results thus obtained were
subjected to statistical analysis. P value < 0.05 was
considered significant.

Table I: Passive tactile sensibility associated with osseointegrated implants in maxillary anterior and

maxillary posterior region

VAS Maxillary anterior | Maxillary posterior | P value
No sensation 2.1 2.5 0.72
Mild sensation 3.4 3.8 0.51
Moderate sensation 4.6 5.2 0.05
Intense sensation 5.1 6.4 0.02
Pain 5.3 7.2 0.01
Overall 20.5 25.1 0.01

Table | shows that mean value for no sensation was 2.1 and 2.5, mild sensation was 3.4 and 3.8, moderate
sensation was 4.6 and 5.2, intense sensation was 5.1 and 6.4, pain was 5.3 and 7.2 in maxillary anterior and
posterior region respectively. The difference was significant (P< 0.05).

Graph |: Passive tactile sensibility associated with osseointegrated implants in maxillary anterior and

maxillary posterior region
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Table I1: Passive tactile sensibility associated with osseointegrated implants in mandibular anterior and

mandibular posterior region

VAS Maxillary anterior | Maxillary posterior | P value
No sensation 2.1 2.3 0.87
Mild sensation 3.1 3.5 0.83
Moderate sensation 4.2 4.2 0.65
Intense sensation 5.1 5.7 0.05
Pain 5.4 6.5 0.01
Overall 19.9 22.2 0.01

Table | shows that mean value for no sensation was 2.1 and 2.3, mild sensation was 3.1 and 3.5, moderate
sensation was 4.2 and 4.2, intense sensation was 5.1 and 5.7, pain was 5.4 and 6.5 in maxillary anterior and
posterior region respectively. The difference was significant (P< 0.05).

Graph |: Passive tactile sensibility associated with osseointegrated implants in mandibular anterior and

mandibular posterior region
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DISCUSSION

An osseointegrated implant has a better tactile and
vibrotactile capacity, according to psychophysical
tests.” The sensation resulting from mechanical
stimulation of a bone-anchored prosthesis, transduced
by mechanoreceptors that may include those found in
muscles, joints, mucosal, and periosteal tissues, along
with a shift in central neural processing in maintaining
sensory-motor function, was defined as the sensory-
motor interaction in the most recent consensus
statement on osseoperception.® The psychophysical
approach is the most effective way to capture this
tactile sensation from the osseointegrated dental
implants on the visual analogue scale.The visual
analogue scale is the tool to record the
psychophysiologicalresponse to the force
applied.>°The present study was conducted to assess
passive  tactile  sensibility  associated  with
Osseointegrated implants in various regions of
partially edentulous arch.

We found that mean value for no sensation was 2.1
and 2.5, mild sensation was 3.4 and 3.8, moderate
sensation was 4.6 and 5.2, intense sensation was 5.1
and 6.4, pain was 5.3 and 7.2 in maxillary anterior and
posterior region respectively. Jenny et al''evaluated
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the passive tactile sensibility associated with
osseointegrated dental implant in various regions of
the maxillary and mandibular arch. The overall mean
value of maxilla was 23.12 N and the standard
deviation was £2.88 N. The overall mean value of
mandibular was 22.44 N and the standard deviation of
+2.06 N and there was no significant difference in the
threshold for passive tactile perception between
maxilla and mandible.

We observed that mean value for no sensation was 2.1
and 2.3, mild sensation was 3.1 and 3.5, moderate
sensation was 4.2 and 4.2, intense sensation was 5.1
and 5.7, pain was 5.4 and 6.5 in maxillary anterior and
posterior region respectively. Van Steenberghe D2
indicate that passive tactile sensation of an implant-
supported prosthesis is higher than that of a natural
tooth. In this study, the passive tactile sensibilities
associated with osseo-integrated implant-supported
prostheses were recorded in various regions of the
oral cavity of partially edentulous patients and
compared the sensibilities within the anterior and
posterior region of the same arch and between the
maxillary and mandibular arches

Haraldson T et al*®assessed the tactile function with
implant-supported prosthesis and compared with
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natural teeth and complete dentures. The periodontal
mechanoreceptors have varied active and passive
discriminative ability of forces. Passive discrimination
of the receptors was assessed by the application of
controlled forces to the tooth. Active discrimination
involves the presence of an object between the teeth
and does not solely depend on periodontal receptors.
The input from the teeth, periodontium, jaw muscles,
TMJ ligaments and, capsules also play a role in active
discrimination.

The shortcoming of the study is small sample size.

CONCLUSION

Authors found that the maxillary posterior teeth had
the highest force threshold, whereas the mandibular
anterior teeth had the lowest threshold compared to all
other oral regions.

Comparing the anterior and posterior regions, the
former showed superior passive tactile threshold
measurements.

REFERENCES

1. Lambrichts I. Histological and ultrastructural aspects
of bone innervation. In: Jacobs R, ed. Osseoperception.
Leuven: Catholic University Leuven; 1998:13-20.

2. Falmagne JC. Elements of psychophysical theory.
Oxford:Oxford Clarendson Press,1985.

3. Jacobs R, VanSteenberghe D. From osseoperception to
implant-mediated  sensory-motor interactions and
related clinical implications. J Oral Rehabil.
2006;33(4):282-92.

4. Mraiwa N, Jacobs R, Van Steenberghe D, Quirynen M.
Clinical assessment and the surgical implications of
anatomic challenges in the anterior mandible. Clin
Implant Dent Relat Res. 2003;5:219-25.

5. Liang X, Jacobs R, Lambrichts I, Vandewalle G, van
Oostveldt D, Schepers E, et al. Microanatomical and
histological assessment of the content of superior
genial spinal foramen and its bony canal.
DentomaxillofacRadiol. 2005;34:362-68.

6. Jacobs R, van Steenberghe D. Comparison between
implant support prostheses and teeth regarding passive
threshold level. Int J Oral Maxillofacimpl. 1993;8:549-
54,

7. Heraud J, Orofino J, Trub M, Mei N.
Electrophysiologic evidence showing the existence of
sensory receptors within the alveolar bone in
anesthetized cats. J Oral Maxillofac Imp.
1996;11(6):709-818.

8. Huang Y, Van Dessel J, Martens W, Lambrichts I,
Zhong WJ, Ma GW, et al. Sensory innervation around
immediately vs. delayed loaded implants: A pilot
study. International Journal of Oral Science.
2015;7:49-55.

9. Negahdari R, Ghavimi M, Ghanizadeh M, Bohlouli S.
Active tactile sensibility of three-unit implant-
supported FPDs versus natural dentition. Journal of
Clinical and Experimental Dentistry. 2019;11(7):e636.

10. Grieznis L, Apse P, Blumfelds L. Passive tactile
sensibility of teeth and osseointegrated den-tal implants
in the maxilla. Stomatologija. 2010;12(3):80-86.

11. Jenny N, Krishnan M, Srinivasan S, Balasubramanium
M, Balasubramanian G, Pushparaj A. Comparative
Evaluation of Passive Tactile Sensibility Associated

12.

13.

with Osseointegrated Implants in Various Regions of
Partially Edentulous ArchA Prospective Cohort Study.
JOURNAL OF CLINICAL AND DIAGNOSTIC
RESEARCH. 2022 Feb 1;16(2):Z2C21-4.

Van Loven K, Jacobs R, Van Hees J, Van Hufflel S,
Van Steenberghe D. Trigeminalsoma to sensory
evoked potentials in humans. Electromyogr Clin
Neurophysiol. 2001;41:357-75.

Haraldson T, Carlsson GE, Ingerval B. Functional
state, bite force and postural muscle activity in patients
with osseointegrated oral implant bridges. Acta
Odontol Scand. 1979;37(4):195-206.

50

Journal of Advanced Medical and Dental Sciences Research |Vol. 12| Issue 11| November 2024



	Original Research
	Table I: Passive tactile sensibility associated with osseointegrated implants in maxillary anterior and maxillary posterior region
	Table I shows that mean value for no sensation was 2.1 and 2.5, mild sensation was 3.4 and 3.8, moderate sensation was 4.6 and 5.2, intense sensation was 5.1 and 6.4, pain was 5.3 and 7.2 in maxillary anterior and posterior region respectively. The di...
	Graph I: Passive tactile sensibility associated with osseointegrated implants in maxillary anterior and maxillary posterior region
	Table II: Passive tactile sensibility associated with osseointegrated implants in mandibular anterior and mandibular posterior region
	Table I shows that mean value for no sensation was 2.1 and 2.3, mild sensation was 3.1 and 3.5, moderate sensation was 4.2 and 4.2, intense sensation was 5.1 and 5.7, pain was 5.4 and 6.5 in maxillary anterior and posterior region respectively. The di...
	Graph I: Passive tactile sensibility associated with osseointegrated implants in mandibular anterior and mandibular posterior region


