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ABSTRACT

Objective: To determine the mean oral stereognostic ability (OSA) score in fully edentulous patients.

Study Design: Cross-sectional Study.

Place and Duration of the Study: Department of Prosthodontics, Foundation University College of Dentistry & Hospital,
Islamabad, Pakistan, from Sep 2024 to Feb 2025.

Methodology: A total of 145 patients aged 45 to 75 participated in the study. Four unfamiliar testing tools of different shapes
were used to assess OSA, with patients manipulating them intraorally to select corresponding analogues on a table. Each tool
was scored from 0 to 3 based on the time taken to recognize it. The study analyzed the relationship between OSA scores and
various clinical and demographic characteristics using statistical modeling.

Results: The mean age was 59.2848.19 years, of which 64(44.14%) were men, 81(55.86%), were women, and 87(60%) had
experience with dentures. The mean stereognostic tool scores varied from 1.78+0.9 to 1.98+0.7. There were no significant
differences in OSA scores according to gender or denture experience (p>0.05). A statistically significant difference was seen
between age of the patient and total stereognostic score (p<0.001). A strong negative correlation was observed between OSA
scores and period of edentulism (p<0.001).

Conclusion: OSA decreases with age and longer periods of edentulism, underscoring the value of early prosthetic
rehabilitation. Gender and previous denture experience did not have a significant impact on OSA scores.
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INTRODUCTION

Stereognosis may be defined as the ability to
discern an object's shape and form through manual
palpation (solely through tactile perception) without
auditory or visual aid.! The neurosensorial ability of
the oral mucous membrane to recognize and
distinguish between the size, shape, surface texture,
and temperature of objects in the oral cavity is known
as oral stereognostic ability (OSA).2 Tactile sensitivity
varies across the oral cavity, with sensory receptors
mainly in the oral mucosa, tongue, periodontal
membrane, muscle spindles, and tendon organs.? The
OSA score is a reliable indicator of the patients' oral
perception.* An optimal balance between the sensory
and motor coordination of the nerves is required for
ideal stereognosis.’> In general, ageing is a risk factor
for sensory and motor decline, though its extent varies
between individuals.® Additionally, changes in oral
status brought on by edentulism or rehabilitation with
prosthetics may have an impact on OSA as well.?

Improved oral stereognosis after complete
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denture rehabilitation indicates success and can help
determine oral function and therapy outcomes.”
Patients with low oral stereognostic scores tend to be
more satisfied with their dentures than those with
higher scores.® This may be because individuals with
heightened oral perception are less tolerant of denture
construction flaws that go unnoticed by those with
lower sensitivity; therefore, extra care will be required
while fabricating technically correct prostheses to
ensure better adaptability.6

The OSA of complete denture users has
previously been extensively researched in relation to
age, gender, length of edentulism, satisfaction with
dentures, and systemic conditions like diabetes
mellitus. A local study conducted by Ibrahim et al.,
found significantly increased oral stereognostic
dexterity in previous complete denture wearers as
compared to the new complete denture wearers.® In a
regional study conducted by Gnanasambanda et al.,* a
significant difference was noted when OSA of diabetic
and non-diabetic complete denture wearers was
compared. A study conducted by Park JH9 found that
older subjects more frequently misidentified test
pieces, likely due to age-related declines in oral
perception and motor function, and younger subjects
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demonstrated faster response times, reflecting better
oral stereognostic performance.

This study aimed to assess oral stereognostic
ability in completely edentulous patients based on
gender, duration of edentulism, and prior denture
experience. The findings can help categorize patients'
oral perceptibility, guiding dentists, especially
prosthodontists, to adopt appropriate measures
during the denture fabrication process to improve
acceptance of the treatment and adaptability to the
prosthesis, particularly in highly sensitive individuals.

METHODOLOGY

After obtaining approval from Institutional
Review Committee (via letter no.
FF/FUCD/632/ERC/59, dated 21st February 2023)
and R&RC at CPSP, this cross-sectional study with a
non-probability convenient sampling technique was
conducted in the Department of Prosthodontics at
Foundation University College of Dentistry &
Hospital (FUCD&H), Islamabad, Pakistan, from Sep
2024 to Feb 2025. Sample size of 145 patients was
calculated using the WHO calculator, with a
confidence level of 95%, population standard
deviation of stereognostic tools of 0.9, and an absolute
precision of 0.15. The test value of population means
of stereognostic tools 3.0 is taken from the study of
Qureshi et al.,

Inclusion Criteria: Completely edentulous males and
females aged 45-75 years, wearing complete dentures
for over 6 months.

Exclusion Criteria: Patients with psychiatric or
neurological disorders, craniofacial anomalies, visual
or hearing impairments, inflammatory or cancerous
oral lesions, and a period of edentulism exceeding 20
years.

All patients reporting to the Prosthodontics
Department at FUCD&H who met the previously
stated inclusion criteria were enrolled in the study
after addressing their presenting complaints and
obtaining written informed consent. Participation was
strictly voluntary, and the entire data collection
process, including each step involved and the
estimated time required, was explained to them in
detail to ensure full understanding and cooperation.
Data was collected on a simple Performa along with
basic demographic information of each participant.

Oral stereognosis was assessed using four acrylic
testing tools (cube, triangle, one-end pointed ovoid,
and two-end pointed ovoid; 10mm?3), fabricated with

self-cure acrylic resin (Kooliner, Hard Chairside
Denture Reline, GC America Inc.). Dental floss was
attached to each tool to prevent aspiration.
Corresponding 30mm? analogues were placed on the
dental unit tray for visual reference before testing
(Figure-1). Patients were first familiarized with the
analogue shapes placed on the dental unit tray.
During testing, each patient closed their eyes while the
examiner placed a stereognostic tool on the dorsum of
the tongue using tweezers. The patient then opened
their eyes, manipulated the tool with their tongue, and
identified the matching analogue without visual aid. A
digital stopwatch recorded the time taken for each
identification. Standard protocols for ensuring aseptic
testing environment to all the patients were followed
during the testing phase.

Figure-1: Stereognostic tools and their analogues used in the
study

Each response was scored as follows: 0 for
incorrect or >90 seconds, 1 for 60-90 seconds, 2 for 30-
60 seconds, and 3 for <30 seconds. With four tools, the
maximum possible score was 12 and minimum
possible score was zero. Standard aseptic protocols
were followed, including disinfection of tools between
patients using a 1:3 solution of 5% Sodium
Hypochlorite  (HiCleanMultisurface  Disinfecting
Cleaner, ATCO Laboratories Ld.) for 10 minutes,
followed by gentle brushing with a soft toothbrush
(Colgate Extra Clean). Tools were disinfected again
after use, and patients were discharged upon
completion.

Data was analyzed using Statistical Package for
Social Sciences v21. Descriptive statistics were
calculated for both qualitative and quantitative
variables; Mean+SD for quantitative variables (age,
edentulism period, oral stereognostic score) and
Frequency and Percentages for qualitative variables
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(gender, past denture experience). An independent
samples t-test compared stereognostic scores by
gender and past denture experience. Paired samples t-
test assessed differences between age and total
stereognostic score. Pearson’s correlation was used to
determine the correlation between stereognostic scores
and period of edentulism. p-values of less than 0.05
were considered significant.

RESULTS

A total of 145 patients were included in the study
and had a mean age of 59.28+8.19 years. 64 (44.14%) of
the patients were male and 81(55.86%) were female.
87(60%) of the patients had prior denture experience
and 58(40%) had no such experience. The mean
edentulism time period among the patients was
3.05+1.61 years. The Stereognostic testing tools had the
following mean scores: Tool 1 = 1.78+0.9, tool
2=1.83£0.9, tool 3=1.98+0.7, and tool 4=1.85+0.9. The
total mean score of all the test tools was 7.43+2.58.

From a total of 580 test scores obtained from all
four tools, score 0 was recorded in 48(8.28%) patients,
score 1 in 119(20.52%), score 2 in 280(48.28%) patients,
and score 3 in 133(22.93%) patients. (Table-I).

Table-I: Score distribution of Stereognostic Testing Tools in
patients (n = 145)

significant correlation (p-value<0.001) between time
period of edentulism and stereognostic testing tools
(tool 1, tool 2, tool 3 and tool 4) was observed. (Table-
11I).

Table-III: Correlation between each Stereognostic Testing
Tool and time period of edentulism.

Scores
Tools 0 1 2 3
Tool 1 14 (9.7%) 40 (27.6%) | 55(37.9%) | 36 (24.8%)
Tool2 | 13(8.97%) | 33(22.76%) | 65(44.83%) | 34(23.45%)
Tool 3 6(4.14%) 24(16.55%) | 82(56.55%) | 33(22.76%)
Tool 4 | 15(10.34%) | 22(15.17%) | 78(53.79%) | 30(20.69%)

p-value of >0.05 was observed in the tool scores
according to gender, and past denture experience

(Table-II).

Table-II: Score Distribution of Stereognostic Testing Tools

According to Gender and past Experience of Denture

Tools

Variables Tool 1 Tool 2 Tool 3 Tool 4

MeantSD | MeantSD | Mean*SD | Mean*SD
Gender
Male 1.79+0.9 1.84+0.96 1.98+0.8 1.82+0.78
Female 1.76+0.9 1.75£0.9 1.97 £0.7 1.8740.9
p-Value 0.734 0.755 0.525 0.22
Past Denture Experience
Yes 1.81+0.8 1.61£0.9 1.831£0.8 1.81+0.9
No 1.8940.8 1.53+£0.9 1.9740.7 1.9940.9
p-Value 0.573 0.777 0.072 0.573

In relation to age of the patient and total
stereognostic score, p-value <0.000 was observed. A

Tools Correlation coefficient (r) p-value
Tool 1 -0.584 <0.001
Tool 2 -0.464 <0.001
Tool 3 -0.414 <0.001
Tool 4 -0.386 <0.001
DISCUSSION
In the present study, a decline in oral

stereognostic ability (OSA) was observed among older
patients, aligning with existing evidence that aging
negatively impacts oral sensory function. While no
significant gender-based differences in OSA were
found, the results did show that experienced denture
wearers had slightly higher mean scores compared to
those with less experience, suggesting some degree of
adaptation over time. However, overall mean OSA
scores were lower, indicating a general decline in oral
stereognostic ability, particularly among long-term
edentulous individuals.

The oral cavity is highly innervated, and tactile
sensation aids in the identification of structures within
oral cavity, thereby aiding in the chewing and
grinding of food bolus to initiate swallowing. Multiple
methods have been employed in order to determine
the oral stereognostic ability in edentulous patients
with the help of testing tools.!!

A study conducted by Mehwish ef al,
demonstrated that materials have been used to
fabricate testing tools of different shapes to determine
the stereognostic ability of the patients. The tools
employed have different textures to help patients
differentiate the tool.’? The author also employed the
use of metal tools to determine whether thermal
conduction had any role in stereognosis. On contrary
to this, in our study, we used self-cure acrylic resin to
make the testing tools due to ease of fabrication, to
reduce material cost and to keep the testing tools a
constant variable, thus eliminating chances of any
variation. Another study by Gadonski et al., used ball
bearings of five sizes and four materials with different
densities to assess the effect of weight on oral sensory
perception.1?

Costa et al., defined aging may affect the oral
cavity’s ability to identify objects due to sensory nerve
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degeneration, which impacts both stereognostic ability
and overall neural function.* In the present study,
older patients showed reduced oral stereognostic
ability. These findings collectively suggest that oral
stereognostic proficiency decreases as individuals
grow older.

Similarly, in the study conducted by
Saravankumar et al., older individuals scored lower
than younger ones, especially when dentures were
removed.’> This conclusion requires further research
to ascertain how the patient's stereognostic ability is
positively impacted by the use of complete dentures.
Fufutake et al., also mentioned that aging influences
the relay of oral sensory information by reducing
nerve conduction velocity in sensory and motor
fibers.’® This slowing of neural transmission can
reduce the brain’s ability to interpret oral tactile
signals, leading to decreased oral stereognostic ability.
Our study found no gender-based differences in oral
stereognosis, consistent with a literature review by
Gonzalez et al., who reported that gender does not
significantly influence oral stereognosis.’” Although
further studies on a larger sample size need to be
conducted to confirm this outcome, since there is very
limited research on oral stereognosis in relation to
gender in the recent past.

In the present study, it was noted that the mean
scores for OSA were somewhat greater in experienced
denture wearers compared to patients with less
experience. Gupta et al., established that after at least
one month of wearing complete dentures, oral
stereognosis scores significantly improved compared
to the initial assessments without dentures.’® The
difference may be due to study design and patient
adaptability with the new dentures; both cited studies
compared changes after prosthetic treatment, while
the present study employed a cross-sectional design to
compare patients with existing denture experience and
non-experienced  individuals. = Moreover,  oral
stereognosis scores improved over time after
prosthesis use.

Ali et al, from Baghdad, edentulous patients
reported significantly lower mean stereognostic scores
than dentate individuals, thereby reiterating the
findings in present study regarding the negative effect
of edentulism on oral stereognostic function.l
Additionally, a much lower mean values representing
a declining oral stereognostic ability, from which it can
be inferred that the longer a patient remains
edentulous, the lower the resulting oral tactile

perception. It was also revealed that a significant
negative relationship existed between the duration of
edentulism and stereognostic ability across all tools
and those correlation coefficients were r=-0.584, -0.464,
-0.414, and -0.386 in Tools 1-4 respectively (p<0.001 for
each) which also  demonstrated  decreased
stereognostic performance with longer edentulous
duration, possibly because of reduced neural
stimulation and sensory deprivation of the oral
mucosa with time. Similar findings have also been
noted in a study by Bandela et al., highlighting that
longer edentulism periods may lead to gradual
decrease in sensation.?

With the advancements in digital dentistry,
digitally designed tools printed directly with a 3D
printer can be used for the same purpose. The findings
of the present study suggest that loss of proprioceptive
input following tooth loss adversely affects oral
stereognostic ability. Neuroplastic alterations in
mastication-related motor neurons, combined with
reduced functional stimulation, may contribute to
atrophy of oral mucosal receptors and diminished
neural feedback. Prolonged edentulism, therefore,
results in compromised oral neurosensory function.
These observations highlight the clinical significance
of early prosthetic rehabilitation in restoring
functional stimulation and maintaining oral
neurosensory integrity in edentulous patients.

LIMITATIONS OF STUDY

The size and morphology of the tools used in the
present study were difficult to standardize due to their
manual fabrication. There was a possibility that patients
could develop familiarity with the tools, which may have
facilitated learning and improved their ability to recognize
the tools after each use. A large sample size is recommended
for affirmation of the study findings in various contexts.

CONCLUSION

Within the limitations of the present study, it is
concluded that edentulous individuals show a decline in
oral stereognostic ability. OSA decreases with longer periods
of edentulism, thereby stressing the importance of early
prosthetic rehabilitation, as the use of dentures have positive
influence on the stereognostic ability.
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