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Dave Swift, RRCP, RRT, Senior Respiratory Therapist, The Ottawa Hospital, Gttawa, Ontario, Canada

PREPARING FOR MASS CASUALTIES AND
® MECHANICAL VENTILATION ALTERNATIVES

BACKGROUND

The March 1995 Tokyo, Japan incident sounded a wake-up calt to heaith care
workers, The intentional refease in tha subway system, of a chemical neurataxin
Sarin, resulted in 11 deaths and fve thousand casualties extibiting a variety of toxic
symptoms requiring medical evaluation, This number rapidly sverwhelmed the
fealth care systern!

The Nationat Cagital Region of Ottawa (Canada) has beer fortunate to not have
any more serious incideat than the very rare use of tear gas. However, with the
ermbassics of many nations tocated here it is believad that it is anly a matter of
time before ar incident ogtues. I had Jong besn recognized that it was not a matter
of ~if* but “when a tereorls {ated mass casualty incident would happen.
Reragnizing this petential scenatio for the Nationat Capital Region, the Ottawa
Hospitat embarked an a serfes of planning and preparation exercises.

As the Senior Respiratory Therapist representative {responsible for the
Emergency/trauma reoms and in-patiant wards) on the Chemical, Riological,
fadiation, Muclear Committes, [t became rapidly apparent, through discussion, that
there was a satfous discrepancy between the number of ventilators that wouki be
required and] the acuusl ventilator resources that would be available, Aidaugh the
Ottawa Hospital is a targe tertiary care hospital with 3 sites (1300 beds), with 140
ventilators avaitabie on each campus, these numbiers would be woefully inadequate
iy the context of & mass casualty incident. An additional complicating factec was
that, on average, 60% of the ventilators are ins Usa with the remaining 40% either
in for maintenance o [n eadiness for the next patients.

In any mass casuslty incident {accidental, industrial or terorisr), the flinite limit.
of ventilators determines the number of patients that an be managed. This limit
was determined ta be both unatceptable and avoidable. The Raspiratory Therapy
department wanted ta prevent compromised patient care and was cogrizant of
the two major factors facing the health care institution — that of limited heaith
care dofisesffunding and the potential number of patients that would present in a
mass casualty incident So, the depacimant undertook a study to determine the
mast cost, effactive way of providing basic mechanical ventilation to a large number
of patients.

it was tetermined that a presmatic autamatie resuscitator would offer tha best
clinicat options as to fecation {not all triaga sites would have A/C power), portability,
refative ase of use and must be cost effective,

METHODS

SETTINGS: (for 2l units tested)
TIDAL VOLUME OF 800 mis or 25 o H20, Rate of 12 bpm, FOT 100%
Gas source 50 PSt axygen

tsing 2 50 psig oxygen source with the gas fiow unmestricted at the source.
Tha devices were connected to:

HME equipped with a llex tube that conaected 1o 2 15/22 mm adapter.
This in tum was connected &

CHARACTERISTICS REQUIRER 1N A MASS CASUALTY VENTILATOR/RESUSCITATOR

. (INCREASED RESISTANCE) #8.5 £T Yube connected 1o a wye connectar

equipped with bwo #3.0 endotracheal twhes which were placed insice of a
Vortan Automatic 1 Kter test lang
o % Genisis I Resuscitator®
" — — —- 2. (DECREASED COMPLIANCE) #8.5 ET Tube connected 1o a test lung
Patient Type Pediatric (>3 yes} and adult Pediatric {>3 years) and adult Fediatic {>3 years} and adult suspended in a seated chamber which was prassurized Lo 20 om H20
POwer source preumatic prteumatic pneurnatic 3. (INCREASED COMPLIANCE) #8.5 ET tube connected to test lungs that Rad
Ponabiliey <1.5 1. <2 Ib. <1 b, been {pre stratchiad) inflated to 4 liters for 4 days prior to use
Prassure cycled yes no yes 4. {AIR LEAK) #8.5 IT tube hooked to & wye connectar which i turn is
volume cycled yes yes 1y attached ta #2.5 ET tube open to atmaosphere on one Side and 10 3 | fitee
test ng or the other.
Rates 1Zor 20 B-12 0 — =40 .
‘The tests were tepeated 5 tmes and the restlts averaged.
Antisuffocation valve yes YES s
pressure refief yes YES yus CONCLUSION
pressure monitoring ves {apticnal} no yes {optioral) Although all three units parformed as advertised, each had individual
Alaring audible biowalf audibla blowof audible biowol Cham-cgensllr_i t_ha_t would‘ have ko be evaiuated by the patential user 25 suitable
for their gwn clinical applications.
FiQ2 control 60 or 100% 100% 50 or 100% . N .
— —— e The Vortan Respir Tech Pio offered the capabifities of managing the fergest
PREP tntrinsic intrinsic intrinsic number of patients at the mau Anancizlly responsible costs. In addition, the unit
single/multiple use muttiple pts multiple pts sinigie had the advantage of ease of use, The other vary important variable was that the
qui ofered a simple solution to the handiing of contaminated units from
cost EBN(G.62 U5S) > 5500 < 3490 <513 2 biological or terrorlsen incidant, as & was disposabie,
roplacement parts yes {valves, elc) o ne N _ -
required and CT scan/ Net certifiad for Mat certified for Certified for The cost of the other units prohibited one time use and would result, therefore,
MR < bt CT Scan or MRE use € Scan or MR! use CT Scan or MRT use in 2 lengthy and expensive decontamination process which might also pose 2
hazard to haspital staff charged with decontaminating the units.
To date, we have had no actual *Rands on” experiance with mass casualiies
but have had 2 fve patient exercises.
CLINICAL SIRUEATEONS ~ RESPONSE BY ALL UNITS TESTED
The Author
“Normal” PIF 25 em H20 or ) i
Batient Tidal Vol, 800 mis Rate 12 BPM INSP, Time Dave Swift, RRT, HRCE, gradusted In 19B3 from Algonguin College 25 a
" RIS Respirztory Therapist, Since 1984 fias been a Staff Therapist at The Ottawa Hospital
INCREASED [ - Civic Camy F i i firt
A pus. For the fast 11 years has been the Senior Theragist and Chinical
COMPLANCE DELI/ERED VOLUME DECKEASED INCREASED tnstructor responsible for Emergency/Trauma rooms, Neonatal speciaf care unit and
DECREASED DECREASED: resc. rooms and all in-patient wards at The Ottawz Hospital - Civie Campus.
COMPLIANCE DELIVERED VOLUME ENCREASED DECAEASED (1853 Carling Avenue, Ottawa, Ontario, Canada, K1Y 4E9).
INCREASEDY WEARKED DECREASE
RESISTANCE i DELIVERED MARKED BNCREASE MARKED DECREASE References
VOLUNE 1 Grckais, DAY, Holy Terr, Armageddan in Takym, M Tors Westhesvil Inc. 1995
2 rembumatk, Mardaclerer: Ao Enc. Lo, W, US4
AR LEAK (EX. 3 Genaisk, Manilachurs OF Systent ¢, Missiitauga, Onitprn, Cenads
PNEUMOTHORAX, MARKED INCREASE MARKED DECREASE RAARKED FNCREASE. 4 AR (Resp. Teck Pro), Mamhguaner: Yarian Medicat Techaniany, Sacramenta, Calitaraia, U5k
HEMLICH VALVE, 1N VOLUME DELIVERELD § PEASF, L Emergenty Dipanment Aanagenert of Asrve Apeot Expatures I |. Traursa aursiag;
CHEST TUBES) A3 73 1998 fol Sep
AGLENTS
NERVE LUNG DAMAGING BLISTERING RIOT CONTROL | TRAUMA
{Sarin, Soman, (Phosgene {Sulfur Mustard, {Tear Gas, Mace, | (Nonieathal Buflets,
un, Righasgene, Hitragen Mustard, | Dibenzoxs Pine, | Buliets, Gas Projectlie,
‘Thickened Soman, | Chiorine, Chiloropicri | Lewisite, Pepper Fragmentary
AGENT: V-Agent) N, Amannia} Phosgene Oxima) | Spray) Projectiles)
Excessive i
Mucousfinter
Putmaonary Yes Yes ¥os Yas Yas
Fluid
tncreased
Resistance Yes Yes Yes Yes Ne
Decreased
Compliance Yes Yes Yes Yes Yes
Ait Leaks Mo Yes No No Yes




