“MYOT

Jonathan Morrison, MD?, Olivier BatailleZ, Thomas Rosin?, Daniel Tamez2

1F. Edward Hebert School of Medicine at Uniformed Services University, Weston, MA 2-MY01 INC, Montreal, Quebec

INTRODUCTION METHODS

A fresh-fi

Large scale combat (Lsco) are d to place unpr
demands on military medical logistics, p y limiting the ilability of

67-year old male cadaver (BMI 25.1) was instrumented using a

carotid artery | d to an inf pump and fluid reservoir to

blood products for damage control resuscitation. Under these diti
providers may be forced to rely on large volume crystalloid or synthetic fluid
resuscitation, increasing the risk of intra-abdominal hypertension (IAH) and
progression to abdominal compartment syndrome (ACS).

prog! y intra-abdominal p il
bladder pressure (TVBP), measured by fluid column manometry, served as the
clinical refe jard. Six MYO1l C Compartment Pressure
Monitor (CCPM) (MYO1 Inc., Montreal, Canada), measuring compartment

pressure with a solid-state Micro-Electro-Mechanical Systems (MEMS)

RESULTS

The experimental model reproducibly generated severe IAH, achieving sustained

bladder p 50 mmHg ing six i cycles totaling 52.5L. and
Al MY01 CCPM demonstrated the ability to detect dynamic changes in IAP trends, local tissue
th t the inf p I. Pearson correlation coefficients ranged from

0.73 to 0.93 across anatomical locations, indicating strong temporal agreement

with | bladder pi . Alth h superficial sensors exhibited

relatively high cor , they d il d true int i

Modelling and Measuring Intra-abdominal Hypertension in the Deployed Environment

DISCUSSION

These findings demonstrate that abdominal wall tissue depth influences pressure
issi While superficial tissues tracked pressure

likely p
Sensors positioned within deeper muscular compartments more closely
approximated intraperitoneal pressure, suggesting that the internal obllque

represents an optimal balance b and

The present cadaveric model also demonstrates a reproducible

IAH is d with impaired i Y hani duced venous return, pressure sensor, were inserted under ult id. into predefined [} p d with deeper sensor experimental platform for evaluating emerging pressure monitoring technologies
decreased renal perfusion, intestinal isch and ulti ly Iti-org: wall tissue planes, including the subcutaneous tissue, rectus placement with the internal oblique sensor demonstrating the smallest mean under conditi p of severe induced IAH.
failure if left d. Early ition is therefore critical, yet current gold abdominis, external oblique, internal oblique, and bilateral transversus bias (-2.2 + 6.7 mmHg), providing the closest agreement with the clinical . . o o "
standard monitoring using | bladder p q urinary muscles. C fluid infi was until ined f jard. All tissue planes cap i y and In pl '. d field care, delayed evac.uatuon, I|m|ted.mon|tor|ng capabilities, anr!
catheterization, sterile equipment, and intermittent measurements that may be TVBP exceeded 50 mmHg, establishing a cadaveric model of severe IAH. pressure i with high | ag despite d | c the risk that IAH will progress u.ndet.ected until
impractical in prolonged field care or other austere environments. Sensor were pared with correspondil TVBP  diffe in absolute p bias. advanced organ dysfunction has occurred. A compact, minimally invasive MEMS-
measurements throughout the infusion protocol. Agreement between each “ Subcutaneous Rectus Abdominus based monitoring system may provide IAP sun during prol d
Conti inil y i ive pi monitoring could provide earlier sensor and the reference standard was assessed using Bland-Altman analysis, £ t and P g situational 2
d of rising inti oo (IAP) and improve triage and while linear association was evaluated using Pearson correlation coefficients. Em \\ kp\ supporting damage control fes"SCl‘a"Oﬂ informing triage aﬂd evacuation priorities,
lecisi The obj; of this study was to develop a reproducible Analyses were performed for each I layer to p g w M‘&h\ N and enabling earlier recognition of patients at risk for abdominal compartment
cadaveric model of severe IAH and evaluate the performance of the MY01 solid measurement agreement across sensor depths. § nE e tad | Ze syndrome.
state MEMS pressure sensor as a i for ™ i i
e EXPERIME DEL DEVELOPME = s —— ONCLUSIONS
o MM\ ‘A’*—W Th|s study demonstrates the feasibility of continuous IAP monitoring using a
E” T Tl T \ i lid-state MEMS p sensor in a cadaveric model of severe
IAH is defined by the World Society of the Abdominal Compartment Syndrome Ry intra-abdominal hypertension. While aII sensor locations tracked dynamic pressure
(WSACS) as ined p 212 mmHg. Abdominal TV Abdominus Left TV Abdominus Right t with the ical ref il d with increasing tissue
compartment sy occurs when intra-abd | pi exceeds 20 mmHg EW 3 3 depth, W|th the internal oblique d rating the closest ag These
in the presence of new organ dysfi i L i ACS is 1 with i k findings suggest that implantation depth is a key determinant of measurement
mortality rates ing 40-70%, the importance of early i:tu M\AM\\ MM accuracy and should guide future device optimization. In prolonged field care,
recognition and intervention. E’” — o R \ delayed evacuation, and other austere where | bladder
< 0 pressure monitoring is |mpract|ca| a compact MEMS based platform could provide
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INTRA-ABDOMINAL PRESSURE GRADING Tl e Time (e) damage control triage, and ecisions. Although further

Grade IAP (mmHg)
Grade | 12-15
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| HYPOTHESIS

We hypothesized that (1) a reproducible cadaveric model could reliably generate
clinically significant IAH, (2) the MY01 Continuous Compartment Pressure Monitor
would accurately track dynamic changes in IAP compared with transvesical
bladder pressure, and (3) determine sensor placement within the abdominal wall,
to determine superior agreement with the clinical reference standard.

ided

of MYO01

Experimental model
CCPM into predefined abdomlnal wall tissue planes. (B) Experlmental setup

(A) L d-g

demonstrating a markedly d of severe

IAH. (C) Carotid artery with d fluid infi circuit used to
progi ly elevate intra-abdominal p (D) Dissection confirming
sensor traj; y and i | within the ab. wall.
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«  Transvesical Blaoder Pressure

in perfused cadaveric and in vivo models is needed, this technology has

Comparative plots of MYO1 CCPM vs TVBP for each sensor location.

Sensor Site Correlation (r) Bias vs. TVBP (mmHg)
Subcutaneous tissue (SQ} 0.880 -253=175
Rectus abdominis (RA) 0812 -127£70
External oblique (EO) 0.825 -15.9£54
Internal oblique (10} 0.727 -22+67
Transvarsus abdominis (TA) - Left 0934 46238
Transversus abdominis. (TA) - Right 0.867 -33254

Correlation () and bias (mean + SD) between MY01 CCPM and transvesical bladder pressure (TVBP) at six
abdominal sensor sites. The transversus abdominis showed the strongest agreement with TVBP,
supporting it as the preferred site for intra-abdominal pressure monitoring.

MEASUREMENT ACCURACY (Bland-Altman Mean Bias)
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Bland-Altman mean bias (+ D) between MYO1 CCPM and Transvesical bladder pressure (TVBP) by

sensor location. The internal oblique demonstrated the highest accuracy (bias: ~2.2 + 6.7 mmHg), while
subcutaneous placement showed the greatest underestimation.

dvances for Managing Complex Organ Injury in Prolonged Field Care:

the potential to address a critical monitoring gap in future combat and austere care
settings.
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Continuous, minimaly invasive MEMS-based monitoring has the potential to improve early detection,
guide treatment, and enhance d o .

e 0 |

A minimally invasive MEMS-based platform could provide continuous intra-
abdominal pressure momtorlng from the pomt of injury through prolonged

This may i support d g
control resuscitation, aid triage and evacuation decisions, and enable earlier
detection of abdominal compartment syndrome before irreversible organ injury
develops.




