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Overview

The article titled "Direct Testing of the Biasing Effect of Manipulations
of Endolymphatic Pressure on Cochlear Mechanical Function® by Eric
LePage and Paul Avan endeavors to explore how deviations in
endolymphatic pressure can impact cochlear mechanics, specifically
in relation to conditions such as Meniere’s disease and
endolymphatic hydrops. The researchers have undertaken
experiments using Mongolian gerbils to measure hydrostatic
pressures and assess the resultant effects on cochlear function,
using complex instrumentation like the servo-null micropipette
technique for measurement and analysis. The work rests on
significant assumptions about the role of mechanical biases in
cochlear micromechanics and seeks to refine the understanding of

these biases’ implications in pathological st(
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Strengths

The submission stands out for its methodological innovation and
application of the servo-null micropipette technique to cochlear
mechanics. This study makes a substantial contribution to the
literature by offering direct experimental evidence of endolymphatic
pressure variations affecting cochlear function, which has
traditionally been a challenging domain to quantify reliably. The dual-
focus on mechanical as well as electrophysiological readouts
provides a robust framework for understanding how pressure
changes translate into auditory distortions. The authors’
commitment to addressing historical methodological issues and
their effort to improve experimental rigor through system
configuration and seal management notably enhances the credibility
and replicability of their findings. Additionally, the discussion on
potential anatomical specializations that could facilitate pressure
control within the cochlea provides substantial ground for future
hypotheses and explorations.

Major Comments

Methodology

The analysis is commendable for its methodological rigor; however,
there is a need for greater clarity on the calibration procedures
employed. While the paper discusses calibration against a water
manometer, detailed exposition on how calibration uncertainties
were modeled and addressed in the final analysis would strengthen
the conclusions. Additionally, integration of a control group exposed
to non-manipulative conditions would enhance the contrast and
validate the pathological assertions made.

Ethical Framing

The research employs Mongolian gerbils for in vivo measurements,
which raises ethical considerations. The methods section would
benefit from a detailed explanation of the ethical approvals obtained,



as well as the measures taken to ensure humane treatment of the
animals used. Such details are crucial for demonstrating adherence
to ethical norms and institutional regulations.

Data Interpretation

While the data presented are insightful, the interpretation could be
expanded, especially in terms of how the experimental findings fit
into the broader context of cochlear dynamics and auditory
pathology. Further discussion on the discrepancies between
expected and observed pressure ranges in pathological vs. healthy
samples might provide richer insights into potential clinical
implications.

Minor Comments

Figures and Diagrams

While Figures 1to 3 contribute significantly to the narrative, the
legends could benefit from more detailed descriptions of what each
panel represents, especially for readers not intimately familiar with
the apparatus or methods used. Ensuring that visual components
like figures are self-explanatory will greatly aid interdisciplinary
accessibility.

Terminological Clarifications

Certain terms, particularly “servo-null” and “biasing,” may not be
familiar to all readers, especially those outside the immediately
related field. A glossary or more detailed initial definition upon first
use would improve accessibility for a broader audience.

Reviewer Commentary

This paper carries significant interdisciplinary potential due to its
crossing of boundaries between mechanical physics, biomedical
engineering, and otolaryngology. The implications of improved
validation of cochlear pressure effects could meaningfully impact
both the clinical diagnosis and treatment of auditory disorders and
contribute to enhanced designs of hearing aids and cochlear
implants. The authors should be encouraged to explore the



intersection with computational modeling of fluid dynamics in future
works, as this could offer predictive insights complementary to the
empirical results presented.

Summary Assessment

The intellectual contribution of this work is substantial, representing
a robust methodological advancement for directly measuring
cochlear pressures which have long been a subject of conjecture. By
providing empirical evidence into the mechanical biases in cochlear
function, the paper adds a valuable dimension to the discourse on
auditory pathology, potentially influencing both diagnostic criteria
and therapeutic avenues for conditions like Meniere’s disease. The
study advances an important conversation on the role of hydrostatic
pressure in cochlear mechanics, setting a new benchmark for
experimental rigor in this domain.

The article touches profound areas of inquiry in auditory science.
Going forward, further experimental refinement and contextual
exploration of the crossover between normal physiology and
pathological states could propel this field into new discoveries and
practical clinical applications.



