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This paper offers an exploratory analysis into the
unconventional proposition that quadrupedal organisms
could excel as dental care providers, surpassing traditional
bipedal dentists in both efficacy and patient satisfaction.
Leveraging a framework that synthesizes data from
veterinary science, ergonomics, and dentistry, we propose
that the anatomical and physiological characteristics
inherent to quadrupeds could translate into superior
dexterity and stability within a dental setting. We observed
multiple quadruped dental providers to generate data sets
to calculate the outcomes of dental procedures performed

by quadrupeds.

The results suggest potential areas where quadrupeds

outperform human providers, particularly in tasks

requiring unusual angles and patient-centered approaches.
This analysis serves as a springboard for further discussion
on the intersection of species in medical roles and the
future of dental practice, challenging the traditional views

of professional capacities across species.
Introduction

The field of dentistry has conventionally been a human
endeavor, characterized by the unique dexterity afforded
by bipedalism and opposable thumbs. Yet, this paper
ventures into uncharted territory, hypothesizing the
potential superiority of quadrupedal creatures as providers
of dental care. This proposition not only challenges the
status quo of human exclusivity in dental practices but also

posits that beings with more than two legs could redefine
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precision and patient care within the discipline.

Recent breakthroughs in the training of animals, coupled
with advancements in prosthetics and dental tool
modification, suggest the plausibility of quadrupeds
performing intricate dental procedures. The paper explores
how the anatomical and physiological advantages of
quadrupeds—ranging from stability and balance to novel
operational angles—may translate to enhanced dental task
performance. We consider the impact of evolutionary traits
such as stability in motion and body positioning inherent
to quadrupeds, and how these might be leveraged in a

dental setting to achieve superior outcomes.

Furthermore, this inquiry dares to extrapolate beyond
quadrupeds, suggesting that organisms with even more
legs—such as hexapods or octopods—could offer
additional benefits. The presence of multiple limbs could
facilitate unparalleled multitasking capability and adaptive
positioning,  potentially  surpassing the already
considerable advantages of four-legged creatures. This
discussion is augmented by an analysis of the conceivable
biomechanical and ergonomic benefits of such anatomical
configurations, contemplating a future where dental care is

enhanced by the diversity of the animal kingdom.

In tandem with this speculative scientific exploration, we
are mindful of the ethical landscape, recognizing the
critical importance of considering the welfare and
autonomy of any non-human dental providers. By delving
into this speculative analysis, the paper invites a broader
discourse on the potential expansion of roles across species
in healthcare, challenging preconceived notions about the
capabilities required for dental practitioners and pondering
the future integration of multi-limbed creatures into the

realm of dentistry.
Materials and Methods

This study sought to investigate the potential of

quadrupeds and other multilegged organisms in
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performing dental tasks. To do so, we orchestrated a
comprehensive data collection initiative, structured in
several phases, to capture the feasibility and efficacy of
multilegged dental care providers under -controlled

conditions.

Subject Selection

We selected a cohort of quadrupedal subjects from various
species known for their trainability and dexterity. These
included domestic dogs (Canis lupus familiaris), pigs (Sus
scrofa domesticus), and a group of specially trained
primates for comparison. To explore the hypothesis that an
increased number of legs could confer additional
advantages, we also included hexapod robotic units

designed to mimic the movement patterns of insects.

Training Protocol

Each quadrupedal and robotic subject underwent a
rigorous training regimen developed in conjunction with
veterinary behaviorists and dentistry professionals. This
training was tailored to the anatomical and cognitive
capabilities of each species, with the aim of familiarizing
them with a range of dental tools and procedures. Ethical
oversight was maintained throughout the training process

to ensure the well-being of the animal participants.

Prosthetic and Tool Adaptation

To facilitate the manipulation of dental instruments, we
developed custom prosthetic devices and modified dental
tools to accommodate the various appendages and
mouthparts of the subjects. The design process was
iterative, with feedback from veterinary orthopedic and
dental experts to optimize the functionality and comfort of

these adaptations.

Data Collection

The data collection was conducted in a controlled

environment resembling a typical dental clinic, equipped
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with standard dental chairs and equipment. Each subject
was instructed to perform a series of dental procedures on
anatomically correct dental models that recorded the force
applied, precision of tool placement, and overall time taken
to complete the task. Additionally, high-speed cameras and
motion capture technology were employed to detail the
subjects' movement patterns and tool manipulation

techniques.
Outcome Measures

The primary outcome measures included the accuracy of
each procedure, as assessed by dental experts; the time
efficiency of task completion; and the precision of tool use,
measured through sensors embedded in the dental models.
Secondary outcomes involved evaluating the subjects'
stress levels through physiological markers and behavioral
observations to ensure that the tasks did not cause undue

discomfort or distress.
Statistical Analysis

Data were subjected to statistical analysis using standard
methods. We computed mean values, standard deviations,
and error margins for each metric. To assess the
significance of the results, we used Analysis of Variance
(ANOVA) tests where appropriate, with a p-value of less

than 0.05 considered indicative of statistical significance.

The data collected from the series of dental tasks
performed by quadrupeds and hexapod robotic units
revealed a complex set of outcomes, with some measures
favoring multilegged organisms over traditional human

dental practitioners.
Task Performance by Quadrupeds

Domestic canines equipped with customized mouthpiece

tools demonstrated an ability to remove plaque deposits

Page |3

from dental models with a success rate of 73% = 5% (mean
+ SD), compared to the control human group at 95% =+ 2%.
Notably, the canines showed a 30% reduction in procedure
time for plaque removal (p = 0.02). Primates, with their
closer anatomical congruity to humans, showed a plaque
removal success rate of 88% = 3%, with procedural times

comparable to human dentists.

In tasks that required the application of sealants, pigs, with their
modified snout instruments, were able to apply sealant with 68%
+ 8% accuracy, lower than the human standard of 92% + 3%, yet

the application time was reduced by 25% (p = 0.05).

Performance of Hexapod Robotic Units

The hexapod robotic units, designed to replicate insect-like
dexterity, performed exceptionally well in tasks that
demanded precision in constrained spaces. For cavity
filling procedures, the hexapods achieved a 95% + 1%
accuracy level in filling placement, which was statistically
equivalent to human performance (p = 0.88). The speed of
the hexapods was superior, completing the tasks 40%

faster than human dentists (p < 0.001).

In the performance of root canal procedures, the hexapods were
able to navigate the root structures and complete the task with 90%
+ 2% accuracy, surpassing the human accuracy rate of 85% + 3%
(p = 0.03). The average time taken by hexapods was 35% less
than that of human practitioners (p < 0.001).

Stress and Welfare Metrics

Physiological markers for stress, including cortisol levels
and heart rate variability, were within normal ranges for
quadrupeds during the performance of dental tasks,
suggesting that the subjects were not experiencing
significant stress. Behavioral assessments conducted by

veterinary ethologists corroborated these findings.

Comparative Analysis

When comparing quadrupedal and hexapod robotic
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performance to human performance across all tasks, a
motor skills and speed, such as plaque removal and sealant
application, quadrupeds demonstrated a significant
advantage. However, for procedures necessitating fine
motor skills and cognitive judgment, such as cavity
preparation and root canal therapy, the hexapod robots
displayed superior performance, likely due to their

precision-engineered manipulation capabilities.

Plague Removal Success and Time Reduction
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complex pattern emerged. For procedures requiring gross

In all multilegged subjects, there was a positive correlation
between the number of limbs and the ability to perform
multitask operations (r = 0.82, p < 0.001). The hexapod
units exhibited the highest multitasking efficiency, able to
hold and operate multiple tools simultaneously with a 50%
efficiency increase over quadrupeds (p <0.001) and a 75%

increase over bipeds (p < 0.001).

Sealant Application Accuracy and Time Reduction
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Here are the visualized data and corresponding tables reflecting the results of the study:

Plaque Removal Success and Time Reduction

2. Sealant Application Accuracy and Time Reduction

4.

Root Canal Accuracy and Time Reduction
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Plaque Removal

Group Success Rate (%) Time Reduction (%)
Human Dentists 95 0
Dogs 73 30
Primates 88 0

Sealant Application
Group Accuracy (%) Time Reduction (%)
Human Dentists 92 0
Pigs 68 25

Cavity Filling by Hexapods

Group Accuracy (%) Time Reduction (%)
Human Dentists 95 0
Hexapod Robots 95 40

Root Canal Procedure

Group Accuracy (%) Time Reduction (%)
Human Dentists 85 0
Hexapod Robots 90 35

Multitasking Efficienc

Subject Multitasking Efficiency Increase (%)
Human Dentists 0
Quadrupeds 50
Hexapod Robots 75

Each bar graph depicts the comparison between the human dentists, quadrupeds, and
hexapod robots in various dental procedures. The quadrupeds and hexapod robots exhibit

varied levels of efficiency and accuracy, with hexapod robots generally showing the most
significant time reduction across tasks.
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The exploratory research presented in this paper posits a
future in which the field of dentistry could be
revolutionized by the integration of quadrupedal and
multilegged providers. Through an imaginative synthesis
of the data, we have outlined scenarios where the stability,
precision, and efficiency of these non-human practitioners
could match or even exceed that of their human
counterparts. The statistical analyses, though speculative,
suggest that multilegged creatures might offer significant
advantages in dental procedures, particularly in areas

requiring unique postures and multitasking capabilities.

Our findings indicate that while quadrupeds could provide
a noticeable improvement in procedural time for tasks like
plaque removal and sealant application, it is the hexapod
robots that may offer the greatest potential in precision and
efficiency, especially in complex procedures like root

canals.

The stress metrics for quadrupeds did not show significant
levels of discomfort during task performance, implying
that such roles could be animal-friendly, with proper
training and ethical considerations. The implications of
utilizing animals and robots in roles traditionally occupied
by humans would need careful scrutiny, particularly
concerning welfare, consent, and the impact on human

employment within the industry.

In conclusion, while the prospect of quadrupedal and multilegged
dental providers is rooted in conjecture, the exploration
encourages us to broaden our perspective on the capabilities of
different species and the potential symbiosis of technology and
biology. It urges the dental community to envision innovative
solutions to ongoing challenges in dental care and to remain open
to the evolving definitions of what it means to be a provider of

health services.
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