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ABSTRACT

Introduction: To investigate the effect of apply-
ing negative pressure (vacuum) to the periocular
space on intraocular pressure (IOP) and retrobul-
bar pressure (RBP) by use of the Multi-Pressure
Dial (MPD) system (Equinox Ophthalmic, Inc.).
Methods: Two eyes of two full body cadavers
were studied. In each subject, the retrobulbar
space, posterior segment and intra-goggle space
were cannulated to provide direct IOP, RBP and
intra-goggle pressure measurements via a pressure
transducer data acquisition system. The goggles of
the MPD system were placed over the eyes of each
subject, and multiple test runs were performed,
with negative pressure settings programmed to 5,
10 and 20 mmHg. IOP and RBP measurements
were continuously obtained during each run and
plotted against time for analysis.

Results: For both subjects, themean reduction (±
standard deviation) in IOP was 1.6 ± 0.9 (10%),
3.5 ± 1.8 (23%) and 5.6 ± 2.0 (37%) mmHg at
programmed negative pressure levels of - 5, - 10
and - 20 mmHg, respectively. The overall mean
change in RBP (mmHg) during negative pressure
application was 0.02 ± 0.14 at - 5 mmHg,
0.03 ± 0.19 at-10 mmHgand-0.01 ± 0.18 at-
20 mmHg. In both subjects, themagnitude of RBP
change during application of negative pressure fell
below theuncertaintyof themeasurement system.
Conclusions: The application of negative pres-
sure to the periocular space with the MPD
decreases IOP but does not affect RBP.

Keywords: CSF pressure; MPD; Multi-Pressure
Dial; Normal-tension glaucoma; Open-angle
glaucoma; Orbital pressure; Periocular negative
pressure; Retrobulbar pressure

Key Summary Points

Why carry out this study?

The Multi-Pressure Dial (MPD) system is a
removable device that delivers regulated
negative pressure (vacuum) over the orbit
to provide a reduction in intraocular
pressure (IOP).

The use of localized, periocular negative
pressure to lower IOP represents a novel
approach for IOP reduction.
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What was learned from this study?

This cadaver eye study provides direct
measurements confirming that regulated
delivery of negative pressure to the
periocular space with the MPD achieves a
reduction in IOP.

This study demonstrates that application
of negative pressure with the MPD does
not lead to changes in retrobulbar
pressure.

Negative pressure application with the
MPD provides a reduction in IOP without
alteration of retrobulbar pressure (RBP),
allowing for a more favorable pressure
differential across the posterior structures
of the eye.

DIGITAL FEATURES

This article is published with digital features,
including a video, to facilitate understanding of
the article. To view digital features for this
article, go to https://doi.org/10.6084/m9.
figshare.17092118.

INTRODUCTION

Glaucoma is the world’s leading cause of irre-
versible blindness and continues to pose a
major challenge for clinicians and patients alike
[1, 2]. Current approaches to treatment target
the reduction of intraocular pressure (IOP), the
only clinically-validated, modifiable risk factor
associated with the disease [3]. Recently, a novel
IOP-lowering device known as the Multi-Pres-
sure Dial system or MPD (Equinox Ophthalmic,
Inc., Newport Beach, CA, USA) was introduced
onto the market [4–6]. The MPD represents the
first non-invasive, non-pharmaceutical, non-
surgical approach to IOP reduction [4, 7].

The MPD system is a removable device that
employs negative pressure (vacuum) over the
orbit to lower IOP. The MPD system includes a
programmable pressure-modulating pump

connected mechanically and pneumatically
through a tubing system to specialized, pres-
sure-sensing goggles. With activation of nega-
tive pressure, the MPD reduces the local air
pressure within the goggle chambers, leading to
a lowering of pressure inside the eye relative to
atmospheric pressure (IOP) [8]. The operating
principle of the device is based on Pascal’s law,
and the decreased air pressure applied to the eye
generates a decrease in pressure inside the eye
relative to the atmosphere surrounding the
body.

The use of localized, periocular negative
pressure to lower IOP represents a novel
approach to reducing IOP. A prior study by
Ethier et al. [8] provided insight into the
mechanism of IOP reduction achievable with
the MPD and created a mathematical model to
investigate the impact of periocular negative
pressure. The model demonstrated that the IOP
quickly achieves a steady state and that the IOP
reduction is maintained while negative pressure
is active. Once negative pressure is deactivated,
IOP quickly returns to the baseline level prior to
the application of negative pressure.

Given the mechanism of IOP reduction con-
ferred by the MPD system, the aim of the present
study was to further explore the impact of local-
ized, periocular negative pressure on intraocular,
retrobulbar and intra-goggle pressures. To collect
data, both intraocular and retrobulbar pressures
were directly measured on two full body cadaver
subjects studied in situatvariablenegativepressure
settings with the MPD.

METHODS

Both subjects were deceased individuals who
had expired\5 h prior to the beginning of the
study. Ethics committee approval was not
required as Institutional Review Board approval
is not a requisite for cadaver studies. Appropri-
ate consent was obtained for research purposes..

To obtain direct measurements from the
intraocular, intra-goggle and retrobulbar space,
the retrobulbar space, posterior segment and
intra-goggle space were cannulated. From each
space, individual lines were connected with
three separate, disposable pressure transducers,
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and each line was aligned at eye level to maxi-
mize precision and accuracy of measurements.
The three pressures (intraocular, goggle and
retrobulbar) of interest in this study are shown
diagrammatically in Fig. 1.

IOP values were directly measured by can-
nulating the posterior segment (e.g. vitreous)
with a 16-gauge needle on the distal end of a
fluid-filled line via a transconjunctival approach
4 mm posterior to the limbus. To obtain direct
retrobulbar pressure (RBP) measurements, the
retrobulbar space was cannulated with an
18-gauge needle on the distal end of a fluid-fil-
led line via a transcutaneous approach. An
additional line was air-filled and connected to
the goggle to directly measure pressure within
the MPD goggles. The positioning and setup of
the ports for pressure measurement are shown
in Fig. 2.

The measurement system employed three
disposable pressure transducers to provide
direct pressure measurements. To permit digital
data acquisition from the sensors, the trans-
ducers were connected to a data acquisition
(DAQ) device that was connected to a computer
to allow for real-time monitoring of the IOP,
RBP and intra-goggle pressure.

Prior to the application of negative pressure,
the MPD goggles were fastened to the skin and
anterior orbital rim using Dermatac� tissue
sealant (3M Company, Saint Paul, MN, USA) to
ensure an airtight seal. After a proper seal was

confirmed, test runs were performed with con-
tinuous pressure measurements from each of
the three transducers. The data were recorded
on a computer connected to the tranducers, and
the individual test runs were separated for
analysis. The aim of each test run was to apply
negative pressure three times at each of three
negative pressure levels (- 5, - 10 and - 20
mmHg) with the MPD.

IOP and RBP pressure tracings relative to
application of negative pressure in the goggles
were available in real time, allowing simulta-
neous comparison of RBP, IOP and intra-goggle
pressure. The data from the sensors were plotted
against time and presented for each run. Since
pressure measurements were continuously
obtained with the DAQ system, a series of
measurements was averaged to generate a value
for comparison and evaluation. For example,
across a test run, the last 20 measurement
samples prior to each event (e.g. the 20 sample
measurements prior to the application of nega-
tive pressure or the 20 sample measurements
prior to the release of negative pressure) were
averaged to assess the magnitude of response for
IOP and RBP.

Subject 1 underwent a total of four test runs.
During the first test run, a gradual diminution
in IOP and RBP was noted as time progressed.
Over the course of the first test run, the baseline
IOP (without negative pressure) gradually
decreased from 19.69 to 17.31 mmHg over the

Fig. 1 Diagrammatic representation of the three pressures directly measured in this study: intraocular pressure (IOP), goggle
pressure and retrobulbar pressure
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course of the test run. In addition, the baseline
RBP (without negative pressure) measurement
was 1.27 mmHg and gradually decreased to
0.42 mmHg. To attempt to compensate for the
pressure decay, the IOP and RBP were increased
prior to test run 2 to re-establish a baseline set-
ting by injecting a balanced salt solution into
the intraocular and retrobulbar space. Despite
this effort to re-pressurize the intraocular and
retrobulbar space, the small drift in IOP and RBP
was still observed in between applications of
negative pressure across the second and third
test runs. In subject 1, the IOP eventually sta-
bilized at a baseline IOP of approxi-
mately 13 mmHg prior to the fourth test run.

Subject 2 also underwent a total of four test
runs. Similar to subject 1, there was a gradual
drift in IOP during the test runs in between
applications of negative pressure, but no artifi-
cial pressurization was applied prior to any test
runs. The baseline IOP was 15 mmHg prior to
the first test run and 13 mmHg prior to the
second test run, and then stabilized around
10 mmHg for the third and fourth test runs.
Following the second test run, an additional 1-h
test run was performed to evaluate the behavior
and response of the IOP and RBP when negative
pressure was applied for an extended duration.

The fourth test run was thus performed follow-
ing the 1-hour-long application of negative
pressure.

Fig. 2 The study setup. The fluid lines for both the intraocular and retrobulbar space were positioned and secured with
putty to maintain a negative pressure environment within the goggles

Fig. 3 The Multi-Pressure Dial (MPD) system, which
consists of specialized goggles connected to a pressure-
modulated pump
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Multi-Pressure Dial

The MPD is made up of two components: a pair
of pressure-sensing goggles that is connected by
a specialized tubing system on each side to a
programmable pump. The current version of
the MPD is shown in Fig. 3. The MPD goggles
include an adjustable head strap for support and
are designed with an anthropometric fit that
enables extended wear length with negative
pressure application. The programmable pump
is connected to the goggles by crush-resistant
tubing with separate lumens that enable inde-
pendent negative pressure settings for each eye.
The tubing system has separate vacuum- and
pressure-sensing lines to allow a closed-loop
control of the vacuum. This design permits real-
time titratability of the negative pressure in
addition to negative pressure sensors directly in
the goggle chambers to ensure the programmed
negative pressure setting is achieved.

The MPD goggles used in this present study
were modified to create sealed ports used for
cannulation and direct measurement of the
intra-goggle, intraocular and retrobulbar space.

Pressure Measurement System

The method used for retrobulbar pressure mea-
surement is similar to the one described in a
prior study measuring orbital pressure in which
a compartment pressure transducer (Compass;
Mirador Biomedical Inc., Seattle, WA, USA) was
utilized [9]. The pressure transducer used in the
present study was also similar, but was con-
nected to a fluid-filled line, as opposed to a
fluid-filled syringe. This modification enabled
continuous pressure monitoring and subse-
quent logging of data.

The system included multiple components.
Three disposable pressure transducers (Deltran�
II series, model 6199; Utah Medical Products
Inc., Midvale, UT, USA) were separately con-
nected to each space to obtain pressure mea-
surements. Voltage was supplied to the sensors
using a voltage reference component (LJTick-
VRef-41 [LJTVR-41] module; LabJack Corpora-
tion, Lakewood, CO, USA), and the voltage was
amplified using a signal-conditioning module

(LJTick-AMP; LabJack Corporation). The entire
system was connected to a USB DAQ board
(model U3-HV; LabJack Corporation). The DAQ
board enabled continuous sampling of the data,
and the data was recorded via a connected
computer. This system enabled the assessment
of time-based responses relative to negative
pressure application in real time.

Prior to initiation of the study, the linearity
and sensitivity of the system was evaluated to
ensure the pressure measurements were accu-
rate and representative. The linearity was tested
by evaluating the sensor output against a cali-
brated differential pressure manometer (model
HD755; Extech Instruments, Nashuah, NH,
USA). The sensitivity of the system was assessed
using a water column at three different pressure
ranges. In addition, a ‘‘pinch test’’ was per-
formed after each needle was positioned at the
target location by compressing the fluid tubing
and confirming a spike in pressure reading, as
confirmation that the system was actively
measuring pressure. The ‘‘pinch test’’ was repe-
ated during the second test run of subject 1 to
verify the system was patent and correctly
obtaining pressure measurements, as shown in
Fig. 4.

RESULTS

There were two eyes from two cadavers included
in the study. Subject 1 was a 62-year-old female,
and subject 2 was a 76-year-old male. Both
subjects were pseudophakic.

Intraocular Pressure

Subject 1 underwent a total of four test runs,
which are shown in Fig. 5. Across all test runs, at
a negative pressure setting of - 5 mmHg with
the MPD, the mean (± standard deviation) IOP
reduction was 2.5 ± 0.3 mmHg from the base-
line value of 16.1 ± 2.8 mmHg, representing a
mean IOP reduction of 16% with respect to the
pre-vacuum IOP. At the - 10 mmHg negative
pressure level, the mean IOP reduction was
4.8 ± 1.3 mmHg from a baseline of
16.9 ± 2.4 mmHg, representing a mean reduc-
tion in IOP across all test runs of 28%. At
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- 20 mmHg of negative pressure, the mean
reduction in IOP was 5.3 ± 1.0 mmHg from a
baseline of 18.5 ± 4.1 mmHg, representing a
30% mean reduction in IOP.

Subject 2 also underwent a total of four test
runs, including a 1-h test run programmed at
20 mmHg. The three test runs at variable nega-
tive pressure settings are shown in Fig. 6. At a
negative pressure setting of - 5 mmHg, the
mean IOP reduction was 1.0 ± 0.5 mmHg from
a baseline value of 12.9 ± 2.4 mmHg, which
represented a 7% mean reduction in IOP. At a
programmed setting of - 10 mmHg, the mean
reduction in IOP was 2.3 ± 1.2 mmHg from a
baseline value of 12.5 ± 2.2 mmHg, represent-
ing a mean reduction of 17%. At test runs pro-
grammed to - 20 mmHg of negative pressure,
the mean reduction in IOP was
6.1 ± 3.4 mmHg, from a baseline value of
11.5 ± 1.9 mmHg, representing a mean IOP
reduction of 50%. The IOP results for both
subjects are summarized in Table 1.

The 1-h test run was programmed to
- 20 mmHg negative pressure for the entire

duration of the test run and was performed as
an exploratory measure to assess the impact of
sustained negative pressure on the IOP and RBP.
Across the entire test run, the mean IOP
reduction was 4.8 ± 0.2 mmHg, from a baseline
of 10.5 ± 0.5 mmHg, representing a 46%
reduction in IOP. The tracing of the 1-h test run
is shown in Fig. 7; the magnitude of IOP
reduction is clearly maintained and consistent
throughout the 1-h test run without any
detectable change in RBP.

Across all test runs for both subjects, each
IOP measurement with the application of neg-
ative pressure demonstrated a reduction in IOP.
Overall, for all test runs in each subject, the
mean baseline IOP was 17.5 ± 3.4 mmHg in
subject 1 and 12.4 ± 2.2 mmHg in subject 2. For
both subjects, the overall mean reduction in
IOP was 1.6 ± 0.9 mmHg at the - 5 mmHg
negative pressure setting, 3.5 ± 1.8 mmHg at
the - 10 mmHg negative pressure setting and
5.6 ± 1.9 mmHg at the - 20 mmHg negative
pressure setting. The mean IOP reduction for
both subjects was 10, 23 and 37% at the

Fig. 4 The second test run of subject 1, shown to
highlight the ‘‘pinch test’’, which occurred at the 100-s time
point in the tracing and is illustrated by the spike in

pressure (RBP) coinciding with the compression of fluid
tubing. NP Negative pressure
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programmed negative pressure levels of - 5,
- 10 and - 20 mmHg, respectively. For both
subjects, an increase in the level of negative
pressure in the goggles corresponded with an
increase in the magnitude of IOP reduction at
all negative pressure settings.

Retrobulbar Pressure

In subject 1, across all test runs the overall mean
change in RBP with the application of negative
pressure was ? 0.08 ± 0.12 mmHg. With the
application of - 5, - 10 and - 20 mmHg of
negative pressure, the mean change in RBP
was ? 0.06 ± 0.14, ? 0.09 ± 0.12
and ? 0.07 ± 0.12 mmHg, respectively. For all
test runs, the total magnitude of RPB change

was below the uncertainty (esti-
mated ± 1 mmHg) of the measurement system
used to obtain pressure measurements.

Similar results were observed in subject 2. For
all test runs, the overall mean change in RBP
with the application of negative pressure was
- 0.05 ± 0.19 mmHg. The mean change in RBP
was - 0.01 ± 0.13 at the 5 mmHg negative
pressure setting, - 0.03 ± 0.24 mmHg at the
- 10 mmHg negative pressure setting and
- 0.16 ± 0.18 mmHg at the - 20 mmHg nega-
tive pressure setting, as regulated with the MPD.
The 1-h test run was also performed in subject 2
to explore the impact of negative pressure on
IOP and RBP over an extended period of time.
Across the 1-h duration of the test run, there
was no visual change apparent in RBP, and the

Fig. 5 Tracings of the four test runs of subject 1. The negative pressure settings are labeled in each test run to highlight the
corresponding change in IOP with the application of negative pressure
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mean change in RBP was 0.13 ± 0.54 mmHg.
The RBP results are summarized in Table 2.

For both subjects, the overall mean change
in RBP fell below the uncertainty of the mea-
surement, indicating that there was no
detectable change in RBP beyond the accuracy
of the measurement system.

DISCUSSION

The aim of this study was to evaluate the impact
of periocular negative pressure on intraocular
and retrobulbar pressures using the MPD, a
novel device that employs regulated, periocular
negative pressure to lower IOP. In both subjects,
pressure measurements obtained via direct
cannulation to the retrobulbar space revealed

no significant change in the RBP pressure as
negative pressure was applied and released,
supporting the safety of the MPD.

This study also demonstrates that negative
pressure application to the periocular space
consistently lowers IOP as measured via direct
pressure transducer pressure measurements. In
both subjects, there was a reduction in IOP with
application of negative pressure that promptly
returned to baseline with cessation of negative
pressure. Further, there was no evidence of
rebound IOP spikes following the application of
negative pressure across all test runs. The results
of this study confirm that controlled applica-
tion of periocular negative pressure leads to a
reduction in IOP, supporting the results of prior
clinical studies [6, 7, 10] that reported a reduc-
tion in IOP with the MPD system. Collectively,

Fig. 6 The three test runs of subject 2 conducted at
variable negative pressure settings (- 5, - 10, -

20 mmHg). The 1-h test run is not included (see Fig. 7).

The negative pressure settings are labeled in each test run
to highlight the corresponding change in IOP with the
application of negative pressure
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the decrease in IOP observed in the absence of
pressure changes in the retro-orbital tissue
indicates that the MPD system is capable of
favorably modifying the translaminar pressure
difference, a pressure differential shown to be
important in the pathogenesis of glaucoma
[11–14].

It is important to note the pressure mea-
surement system employed in this study
includes multiple components that collectively

contributes uncertainties to the pressure mea-
surement capability of the system. It was noted
that the further the pressure measurement was
from zero, the greater the magnitude of uncer-
tainty. For example, at 30 mmHg, the theoreti-
cal measurement uncertainty
was ± 0.813 mmHg. Without taking into con-
sideration other sources of noise, the accuracy
of the measurement system for this study was
conservatively estimated to be ± 1 mmHg.

Table 1 Baseline intraocular pressure (IOP), IOP following application of negative pressure and mean change in IOP
following application of negative pressure for each subject

Negative
pressure setting

Baseline IOP (mmHg)
(mean – SD)

IOP (mmHg) with negative
pressure (mean – SD)

D IOP (mmHg)
(mean – SD)

D IOP
(mean %)

Subject 1

- 5 mmHg 16.1 ± 2.8 13.6 ± 2.6 - 2.5 ± 0.3 - 16%

- 10 mmHg 16.9 ± 2.4 12.1 ± 1.8 - 4.8 ± 1.3 - 28%

- 20 mmHg 18.5 ± 4.1 13.2 ± 4.4 - 5.3 ± 1.0 - 30%

Subject 2

- 5 mmHg 12.9 ± 2.4 11.9 ± 2.0 - 1.0 ± 0.5 - 7%

- 10 mmHg 12.5 ± 2.2 10.2 ± 1.5 - 2.3 ± 0.2 - 17%

- 20 mmHg 11.5 ± 1.9 5.4 ± 1.5 - 6.1 ± 3.4 - 50%

Both the mean ± SD and mean percentage change are shown for each negative pressure setting (- 5, - 10, - 20 mmHg)
D Change, SD standard deviation

Table 2 Baseline retrobulbar pressure (RBP), RBP with application of negative pressure and mean change in RBP with
application of negative pressure for each subject

Negative pressure setting Baseline RBP (mmHg) RBP (mmHg) with negative pressure D RBP (mmHg)

Subject 1

- 5 mmHg 13.01 ± 1.30 13.08 ± 1.31 0.06 ± 0.14

- 10 mmHg 9.05 ± 6.11 9.13 ± 6.05 0.09 ± 0.12

- 20 mmHg 9.72 ± 5.30 9.80 ± 5.31 0.07 ± 0.12

Subject 2

- 5 mmHg - 3.54 ± 3.14 - 3.55 ± 3.13 - 0.01 ± 0.13

- 10 mmHg - 3.85 ± 3.26 - 3.89 ± 3.32 - 0.03 ± 0.24‘

- 20 mmHg - 4.07 ± 4.65 - 4.24 ± 4.66 - 0.16 ± 0.18

All RBP values are reported as the mean ± SD
The mean change (D) is demonstrated for each negative pressure setting in each subject
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Given that the changes in RBP fell below the
range of uncertainty in both subjects, we con-
cluded there was no detectable change in RBP
with application of negative pressure across all
test runs.

Multiple prior studies have investigated the
IOP-lowering ability of the MPD in both healthy
and glaucomatous eyes as measured via the
excursion test method, a developed technique
for IOP measurement that involves a pneu-
matonometer across a tonometer tip cover
(Tono-pen�; Reichert Technologies, Buffalo,
New York) with a specially adapted version of
the MPD goggles [6, 7, 10]. In a recent study in
65 healthy subjects, Swan et al. [6] used three
different negative pressure settings, namely 25,
50 and 75% of baseline IOP, and demonstrated
a stepwise increase in IOP reduction with
increased levels of negative pressure. In this
study, at the 75% negative pressure setting, the
mean IOP was reduced to 10.2 ± 2.7 mmHg,
from a baseline of 15.8 ± 3.6 mmHg, which is a
35% reduction in IOP. The results of this study
support the capability of the MPD system to
provide a meaningful reduction in IOP even in

patients with lower baseline IOP. An additional,
recently published study by Goldberg et al. [7]
assessed the nocturnal IOP-lowering ability of
the device by assessing IOP measurements at
three separate time points throughout the night
in subjects with open-angle glaucoma who were
in the supine position. At all three time points
(10:30 p.m., 2:00 a.m., 5:30 a.m.), the IOP
reduction exceeded 30% while the MPD was
worn with a negative pressure setting pro-
grammed to 60% of baseline IOP for all subjects.
Further, the IOP reduction demonstrated in this
study occurred in subjects actively on a topical
prostaglandin medication, indicating that the
MPD can provide an additive IOP-lowering
effect.

The IOP-lowering results demonstrated in
this present study align with the results repor-
ted in prior clinical studies that have evaluated
the IOP-lowering ability of the MPD [6, 7, 10].
In both subjects in the present study, an
increase in the programmed level of negative
pressure within the goggles corresponded to an
increased reduction in IOP. For example, at
- 5 mmHg of programmed negative pressure,

Fig. 7 The 1-h test run for subject 2. This test run was performed to evaluate the behavior of both IOP and RBP during the
application of negative pressure for an extended period of time. No visual change in RBP is apparent
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the overall mean IOP reduction for both sub-
jects was 1.57 ± 0.87 mmHg; at - 20 mmHg of
negative pressure, which is the highest level of
negative pressure employed in this study, the
mean IOP reduction was 5.58 ± 1.98 mmHg,
more than triple the magnitude of response
observed at - 5 mmHg. Moreover, the mean
IOP reduction at - 20 mmHg of negative pres-
sure was 37%, a meaningful degree of IOP
reduction given the lower baseline IOP. In
addition, the live tracings (Figs. 5–7) highlight
the transient and instantaneous action of the
MPD by demonstrating the reversibility of IOP
back to baseline with the application and
release of negative pressure.

A 1-h-long test run was performed in subject
2 to assess the response of the RBP and IOP with
the application of - 20 mmHg negative pres-
sure over an extended period of time. Over the
1-h time frame, there was a mean reduction in
IOP of 4.8 ± 0.2 mmHg. In contrast, there was
no change in the RBP along the tracing, and the
overall magnitude of RBP change was
0.13 ± 0.54 mmHg, indicating there was no
meaningful change in RBP relative to the sys-
tem’s uncertainty. These results support the
safety profile of the MPD and indicate that
sustained application of negative pressure pro-
vides a sustained reduction in IOP without
impacting the pressure behind the eye.

This study is not without limitations. This
was a small series of two cadaver subjects. In
both cadavers, there was a gradual diminution
of the IOP as time progressed, possibly due to
absence of aqueous production or leakage. The
gradual decay of baseline IOP may have affected
the maximal amplitude of IOP response relative
to negative pressure application, but since the
IOP decrease was measured relative to the
immediate baseline IOP preceding negative
pressure application, this IOP drift did not
otherwise have an impact on the results of this
study. In addition, the IOP-lowering response
observed in this study is consistent with the IOP
reduction demonstrated in live human subjects
[6, 10]. Further, for both cadavers, 100% of the
direct IOP measurements obtained during
application of negative pressure represented a
reduction in IOP.

CONCLUSION

This study corroborates the existing literature
and provides direct measurements confirming
that regulated delivery of negative pressure to
the periocular space provides a reduction in
IOP. In addition, the results of this study
demonstrate that application of negative pres-
sure does not lead to changes in RBP, and the
1-h test run without evidence of RBP change
supports the safety of sustained negative pres-
sure application. Overall, the reduction of IOP
without concomitant changes in RBP allows for
a more favorable pressure differential across the
posterior structures of the eye.
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