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When one of the state's four
helicopters arrives with a
severely injured person on the
rooftop heliport of Maryland’s
Institute of Emergency
Medicine, Baltimore, an
expert medical team is
instantly ready to give
definitive critical care
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HO\/N Maryland saves lives
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/Jay Nelson Tuck

A few years ago, a man was
eritically hurt in an accident
at  Frederick, Md., suffering a
Liroken back and multiple other in-
Juries. A local hospital, finding that
his needs were far beyond its ca-
pacities, transferred him to a larger
hospital at Hagerstown, but it, too,
was not equipped and staffed to
save the patient.

Ag a last-ditch measure, the man

Jay”‘ruck is a free-lance writer
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healthcare. .

was flown by a helicopter of the
state police to the University of
Maryland's Center for the Study
of Trauma (ST} in RBaltimore,
where he arrived in eziremis. The
CST Leam went to work: after some
days the patient, though unable yet
to speak, had rocovered enough o
write and he scrawled a message
en & pad: “Do what you need to
do. I want to live.”

Theugh it was a long and ardu-
ous process thal included two
months in a respirator, he did live.

From sadness comes good: The
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recovery of that suffering man is
helping today to relieve the suffer-
ing and save the lives of other
Marylanders, as well as of some
people from four other states.
The paticnt happened to be the
chief clerk of the state legisiatnre
and, as such, he was well-liked 2nd
widely respected at the top levels
of 'the slate government. The event
brought heme to Gov. Marvin
Mandel and to the members of the
legislature the vital importunce of
an effective emergency care system.
That cvent gave new impetus
and strong support to what had al-
ready been begun at CST —- the do-
velopment of a full system of the
best possible emergency medical

care, The ecenter was transformed
into the Maryland Institute  of
Emergency  Medicine (MIEM ), a
slatewide Division of Emeoergeney
Medieal Nervices (DEMS) wns os-
tablished, the helicopter  amhu-
lance sevvice of the state police and
the comnimications system  were
strengthened -~ all with the ohject
of gotting any critically injured
person in the state as rapidly as is
humanly possible 1o the best eare
that today's technology  afMords.

Heavy emphasis g placed  on

what R. Adums Cowley, M.D., di-
rector of heth MM and DEMS, calls
“the golden hour.”” That ig the first
hour after the time person is in-
Jured. Several studies have shown
that the earlicv definitive lreatment

can he bepun, the greater
chance of saving the pationt’s |7
The helicopter can  get him o

MIEM rapidly. usually within an
hour of an accident snvwhere with
in state Lorders, but ihen {hero
must also be ready to go on the in-
stant the medical and hospital team
to give him that definitive care.
At the institute, there always is.

Tako the erudest measure of re-

sults. The survival rate of
MIEM patients (the institute’s peo-
ple don’t like to reverse the term
and talk of mortality rates) hovers
above B0 per cent. When it is re-
membered that every patient who
is brought there is in critical condi-
tion, suffering from extreme injury

In minutes, patient is transferred
from aircraft to ambulance and moved
to the institute's unloading dock.

MIEM has arranged for local transport
and communication with the taltimore
Fire Department, which operates

the city's ambulances,




to at least two bodily systems, and
that even patients who eould ordi-
narily be regarded as poas (dead
on arrival) are counted among the
losses, this is an almost unbelieva-
ble record. Even patients who have
been pronounced dead by a physi-
cian at the accident scene are “ad-
mitted” and treated until the MiEM
teams must finally give up and
count them among the statistieal
losses. A few such “dead” patients
have been successfully ireated and,
disconcerting though they may he
to the cgos of some local doctors,
can maintain, Ilike Mark Twain,
that the reports of their deaths
have been greatly exaggerated,

But to understand this extraordi-
nary place, and the system of
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“A few ‘dead’ patients have
been successfully treated,
disconcerting though they
may be to the egos

of some local doctors.”

which it is the core, let's go back
to the beginning. As is commeon
with such developmenis, at the
heart of it is one man with fire in
his belly, in this case, Dr. Cowley.

Dr. Cowley had long bheen ap-
palled at the inadequacy of most
cmergency eare --- the indifference
of medieal schools to {caching
about traumsa, the inability of hos-
pitals fo provide essential support,
the publie apathy. Only limited re-
search had been done in the field.

So in 19566, the doctor hegan to

make animal studies seeking to find
out what actually happens in
trauma, but he soon found it essen-
tial to make studies more directly
in man and discovered the ahsolute
necessity for multidisciplinary sup-
port. The start was made possilile
by financial support from the Sur-
geon General of the Army and on
Jan. 1, 1961, a special two-bed unit
was opencd at the University of
Maryland Hospital. For the first
time anywhere, systematized col-
leetion of data on a 24 hour basis
on the {reatment and care of

trauma paticnts was under way.
The value of the unit quickly be-

eame clear and its growth was

steady, With the support, of the Na-

tienal Institutes of Health and the
CORTINUED
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Top left: Surgical work can be
done in the admissions area or in
two adjoining operating rooms.

Tap right: Technicians listen to
events cccurring in the admissions
area or in the ORs and anticipate
what assistance may be needed.

Left: Emergency team at work —
with everything In its place, there
is no fumbling to find something
when it is needed.
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stale government a special - €8T
building, adjoining the main uM
Hospital, was built and opened in
1869, Close working arrangements
for transportation and communica-
tions were made with the Balti-
more Fire Department, which ops
erates the ambulances in that city,
and with the state police for heli-
copter service, In 1970 a specially
designed all-weather heliport, built
on the roof of a parking garage,
was opened. And on Feb. 26, 1973,
the 87T became MIEM.

The building started with 12

- beds, but as ita'volume increased
it has overflowed into the general’

hospital and now haa 82 beds, with
athers to be added. This situation
is expected to be remedied In the
pext couple of years when three
morea stories will be built.

The vast majority of the more
than 200 people who work in the
building are nurses, but admissions
are basieally handled by six-mem-
ber teams, consisting of four physi-
ciang, a physician’s assistant, and a
nurse. At least one such team is al-
ways at the reudy in the instifute
and even in the late night hours a
second ia on standby and a third
on call, Since all MmEM cemployes
live very near the huilding, the on-
eall team can be assembled within
20 minuten.

Although any doctor in the state
can call upon the institute’s serv-
jces, the vast majority of admis-
gions come from two sources, those
who are brought in directly from
en accident scene by the helicop-
ters and those referred by other
hospitals. Few are brought in di-
rectly by Baltimore ambulances;
patients picked up within the city
are usually . taken instead to the
regular £Ds of other hospitala.

This iz because the instityte is
no ordinary emergency depart-
ment. There are no lines of pagients
waiting to be seen for mino} ail-
ments nor even patients withjseri-
ous, but not critical, injuries, Such
people are treated at the university
hospltal’s veguldr Ep. To he ad-
mitted to MIEM a patient musi
have suffered major injury to at

MARYLAND EMERGENCY CARE SYSTEM 4
A R T R '

least two or more hodily systems,
‘or the equivalent. The institute
treats cardiac cases only when they
ave ancillary to trauma. No person
who meets the criteria is ever re-
fused admission. “‘The specially
trained state policemen who fly

the helicopters are permitted to de-

:eide at an nccident scene whether
or not & patient vequires the inhati-
tute’s level of care. In only about
4.per cent of instances do they mis-
judge the situation and bring 4 pa-
tient who does not require it, The
institute would not have that fig-

_ure any lower; far hetter o bring
in & patlent who can be shifted to
the regunlar Ep than te let one die
because the sericusness of his in-
juries was not recognized.

r

? he state presently has four
helicopters, three of which are
on duty at any onc time while the
fourth iz undergoing maintenance

“It costs far less to operate
a helicopter system than
to upgrade large numbers
rural hospitals.”

:.‘.';._T 2 .'1'%{ g
R. Adams Cowley, M.D.

or standing back-up. Each i
manned by a two-man crew, pilot
and observer. The cbacrvers have
gll undergone the full 81 hour
training necessary for emergency
medical technicizans and in addi-
tion have rcceived two weeks of
specinl training in the inmstitute,
plua a week's refresher course each
year, Bach plane can capry two lit-
ter patienta.

Their main job is routine police
work and they spend more than 90
per cent of their time doing just
that. But the rule is that & medjeal
emergency, when it occurs, comes
before anything. Gov. Mandel must
sometimes wince at the application
of the rule — five times within the
past year he has been bumped off
his “giwn"” helicopters for medical
emergencies, ®

Helicopters are expensive and
delicate things, requiring highly
paid erews and much coatly down- -
time for maintenance, It is only be-
cause the Maryland ones are vsed
in the way they are that they can
do thelr medical work, Dr. Cowley
says. They would be prohibitively
expensive if used only for medical
purposes, but with nine-tenths of
their total bill being allocated to
their other work, the cost of an air-
borne ambulance ride is sbout $46.

Thus the system is dirl cheap,
says Dr. Cowley. Aost highway
deaths occcur in rural areas, where
hospitals may be distant and are
almost always small and ili-
cquipped. At the same time, the
best hospitals are in metropolitan
centers. It costs far less to aperate
o helicopter system this way than
it would to upgrade large numbers

" . of rural mnd small town hospitals,

he argues.

The aystem is not without its
dangers. In the recent past, fwo
“birds"” have crashed (one while on
a medical mission) and all four
crewmen were killed. As n result,
flight rules had to be tightened .‘and
mor¢é meintenance required. In an-
other incident, a deathly sick child’
was heing picked ap at a small hos-
pitgl. The aircraft was barely off
the pground when the youngater
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. Shock trauma canter at the Univarsity of  with the trastment aree to the right and
Maryland is an apen room 130 by 50 I‘eet,‘ services and administration at left.

stopped breathing. The: medical
cbserver administered mouth-to-
mouth reapiration while the’ pilot
landed the aship. The child died
and was found to have had menin-
gitis. Both crewmen had to be
grounded for a period of prophy-
lactic freatment. .

The best transportation is
worthless unless the medical
facilities are avallable at the desti-
nation, There is a yellow phone at
MEM and when it rings, people
atart to move, 4 helicopter will be
notlfyipg the institute that it is on
the way to what appears to be a
serious accident, consequences as
yet unknown. A few minutes later,
word wil! come again, The medical
observer will describe the injuries
of his patient or patients and give
the ship’s estimated time of arrival.
(MmEM people are fond of saying,
with wry smiles, -that their emer-
gency patients arrive by appoint-
ment.} When the bird sets down
at the MIEM hellport, there are at
least two physicians and a nurse
waiting.

First aboard the plane is an anes-
thetist to make sure that an airway
is open and the patient can
breathe. A surgeon tries to stop any
gross bleeding. The patient is rap-
idly, but smoothly, transferred to
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a walting - ambulance1and, accom-
panied by a physician and nurse,
moved in four minutes to the insti-
tute’s unloading dock.

In the admissions arvea, all i
waiting. Intravenous bags are
hanging at the ready, a portable
x-ray machine stends available,
, trays of instruments for every con-
ceivable type of procedure, each
in its proper place, are at hand, and
gowned and scrubbed people are
waiting, Everything has ita nrecisa
plece and must be there and only
there. There can be no fumbling
to find something when it ia need-
ed and no running off to, gome
other part of the haospital to find
something' that is not on hand.

Work starta in an instant, Within
seconda: there are usually four w
lines running into the patient and
there may be as many as six. Type

O blood is. always ready at hand ,

and s atarted without taking time
to match. The institute doctors
know this involves risk, but the
glternative may be a dead pat ent.
. The institute uses sbout 80{per
cent of all the blood consumed by
the 700 bed hospital and negrrly
half of all that is given in the a{nie.

The institute’s own lahoratony,
open 24 hours a day, is equipped to
do about 80 different tests and per-
forms ahout 500 a day. By pushing

a button, the fechnician can listen
to what is going on in the admia-
gions aren or the adjoining ors and
anticipate what may be needed,
Teatl results are sent by teleprinter
and are usually available within -
five minntes after blood is drawn.

Internal bleeding in the abdoe-
men is a frequent occurrence in
trauma cases and often not detect-
sble externally. Thus abdominal
lavage ‘is routinely performed. A
tiny incision is mede, a liter of ater-
ile solution run into the abdomen
and then allowed to run out by
gravity. If it comes out pink, lapa-
rotomy is performed to find and
stop the bleeding.

Much surgical work can be done
right in the admissions area, but
two full operating rooms stand ad-
joining. and ready. The institute
doctors do not believe in piecemeal

ork if-§t can be avoided; the de-
fihitive surgery is done then and -
there, Bince the patient’s wounds

ane almost always “dirty,” the doc.

to¥s usually do not close them im-
diately for fear of sewing in in-
‘ection, but leave them open for a
ew days Tor antibiotlc freatment,
debridement and observation,
From the admissions area, the

patient gbes to the intensive care
unit, which is about as highly
automated &s it is possible to be.
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I'or exareple, sinee most patients
are on some form of assisted
breathing, their exhalalions are col-
Ieeted and monitored eontinuounly
and moechanically, Testing for
blood gases and clectrolyte balanee
need notl he ordered by the doctor;
it is done routincly every six hours,
If a paiient necds one-lo-one nurs-
ing eare, he gaols it without gues-

John W. Ashworth, admmmtrator,
meets with purchasing employes to
explain special needs of the unit.

tion, hut the extreme degree of mi-
chanical monitoring davs  make
possible a great saving in nurse
power, Dr. Cowley suys.

A astay in an acnte cave unit fol-
lows the tou and the patient is then
ready to move to the several hos-
pitals, But MiEM doer not consider
ita responaibility cither ended at
that point or confined io the pn-
tient himsyelf, says Dr. Cowley, For
one thing, a social worker is avail-
able from admission to recovery to
help with family problemy and {ake
care of all the ancillary difTicnltios
that usually aceempany severe
trauma. Rehabililalion, s impor-
tani in Lrauma, inv hoprun right in
the institute on the first feasihle
day, and, to the degree needed,
continues in the general bospifal
on & short-term basis, In a slale fa-
cility for a Jonger haul, and al
home. .

Nor are the patient’'s psychiatyie
needs negleeted. A slafl psvehin:
trist helps when Lhe patient’s prob-
lems are complicnted either by al-
coholism or drugs, and somelimes
his assi,s‘tance iy required by pa-
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twntx' familics. A major part of hm
dutiea s also Lo help the stafl. Al
though nuraes al 1he institnte must
meet rigid originnf requiremoents
and  undergo  oxtensive  special
training, they are snder great emo-
fional pressure, some of which can
be relioved by rolnting their doties.
$3ut the doclor is noeded neverihe-
s, “We noever have the plessuve
of delivering ngnealing babics,” Dr,
Cowley points oul, *"Thaere is no joy
heve, We are deatinge with doeatlh,
Toven i vursory look al Minm will
show severnl basie prineiples of its
method of saving life in lrauma, A

few of the more importanl ones:.

o Speed. The ]H'll.('l]ﬂ(' of Dr,
Cowley’s “golden  howr™ I8 vital,
hoth in tramsportation and in what
happens after the patiend. arvived.
This works vight dewn 1o the phys-
ieal arrnngoment. of the admissions
arean: when o dnctor ealls for a
given instrument, the nnese can
pick it up almost without Tooking,

e Teamwork, Hvery surpical
speeinlty is oo {he spol al any
needed time and this alko applies
i ancllary asskstanee, The syatem
is sn arranged that anyone who is
nat aetually preseni, hut who may
he needed when evigig comor, can
instantly drap what he is doing and
doublelime it 1o the inslitute. And
en the npol, anyone dous what
needs to be ddone,

MIEM'S Dr. Cowley: “We
never have the pleasure of
delivering squealing babies.
There is no joy here.”

@« A high index of suspicion.
Trentment “begins even before dis
agposis. T4 s assumed that a varia-
tion of Murphy's law  apphos:
“Anything thal cauld have gonc
wreng has goue wrong: anything
that might go wreng wiil go
wrong, unless we prevent 1. ‘There
15 n reversal of the usual pripeiple
of criminal law: The paliepd is
“puilty” of every possible eomplica-
tion until proven “innocent.

A good example of how [hls as-
sittnption works ix to be found in

so-called "hing shock” A fow years
ago, morialily from this vondition
was generally around 90 per cenl.
In most hospitals, doctors would
begin treatment as soon as they ob-
gerved the condition developing,
It it was almost always loo late.
Al MM it wds assumed thal the
patient might be going to develop
the condition, even though no signs
of it could he observed, and he was
trestod aceordingly. Mortality fram
lung shock s now said to be
avound 20 per cent generally; at
MirM it has lLeen reduced o
around 2 per cent,

Admis‘sinns to MIEM follow an
unurual patlern. Recausn he-
tween 60 por cont and 66 per cont
of patients are victims of aulomo-
bile accidents (and most, are be-
tween the ages of 20 and 24), adi-
niissions peak on the weekends, but
there is also a high rale on Monday
and Tuesday when other hospitals
which have received weckend ncci-
dent vietims decide they had hetior
refer them to the iustitute,

MIEM  oexpected 6,700 patient
days laal year and the actual num-
bor tmmed out to be 6,711, aceord-
ing tn Stophen A, Valerio, MIEM's
assistant administeator, This year,
helween 1,000 and 1,200 persons
will atilize something more then
0,000 patient days, In the month
of September, 87 patients nnder-
went more than 300 provedures in
the institute. Their length of stay,
hefore tiansfur, averngos about five
and one-half days in the 1cu and
six or so more in acute eare.

MiEM's annual budpet is aboud
$5.6 million, and, as mighl be eox-
pected, cosls are high, averaging
$619 a day in the lastl fiveal year,
{They ran somewhat lower -—
ahout §680 -- in recont months,
but this was largely the resull of
understaffing caused by a fiscal
foul-up: Some state money was uol
actually ‘made available until Octo-
her, making it impossible 1o bring
in a full quotn of medical siaff on
July 1.) Aciual charges depend
upon the type of care. For exnmyple,




the expensive hyperbaric chamber
cannot be fully utilized, but a staff
of technicigns must be on call 24
hours a day, so the charge is $200
an hour. :

(There are a couple of interest-
ing details about that chamber that
would not ordinarily come to mind.
For one thing, it.is used to oxy-
genate the blood of Jehovah's Wit-
nesses who refuse transfusions, For
another, nurses who work in it arce
forbidden to wear nylon under-
wear for fear of what a spark of
static electricity could do in that
high oxygen concentration.)

Since the university hospital is
also a ‘state institution, it, too, ad-
mits all comers and about 60 per
cent of its patients are indigent. At
MIEM, the situation is reversed,
says John W. Ashworth, the admin-
irtrator. About 80 per cent of pa-
tlents pay their own way, largely
through automobile insurance. Dr.
Cowley mays that about four years
ago some insurance companies re-
fused to pay what they thought
were exorbitant charges. “We
brought their representatives down
here and showed them what we
do,” he says with a dry amile. “We
haven't had any trouble since.”

Under a complex set of adminis-
trative controls, the inatitute is vir-
tually free-standing from the hos-
pital, yet is heavily dependent
upon it for both services and staff
support. Since MIEM’s needs are so
unusual, the situation calls for a
good deal of patience and under-
standing on the part of both. On
the administration side, Mr. Ash-
worth has been inviting the heads
of various hospital departments to
meetings at which the institute’s
workings and special needs are ex-
plained.

For example, the hospital’s pur-'

chasing people recently attended a
meeting at which a slide show il-
lustrated the work being done.
Then the MIEM nurses in charge of
each department explained just
why they do things the way they
do and such points as why when
a certain instrument is specified no
substitute will do and why stocks
must be maintained at a given
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level. The meeting was followed
by a tour of the institute during
which, by timely coincidence, an
admission occurred, giving the pur-
chasing employes an opportunity
to see the system at work first
hand.

What of the future? MM and
DEMS dre far from standing still.
Three floors are to be added to the
institute building and & new roof-
top heliport will be built there,
eliminating the cumbersome neces-
sity of transferring patients by
ground ambulance from the garage
rooftop to the admissions area.
DEMS is dividing the state into five ]
regions, has plans to upgrade and
categorize emergency care in each,
and hopes for three more helicop-
tera 8o that there will be one for
each region and two for back-up.

Dr. Cowley also hopes to sce the
development of more specialized
emergency units, At present, Balti-
more City Hospitals has a bum
unit and Johns Hopkins has & pedi-
atric trauma unit. Appropriate pa-
tients are already being taken to
those places, instead of to Mi=m.
And since about b5 per cent of mi-
EM’s patients come from out of
state — from Virginia, West Vir-
ginia, Dclaware, Pennsylvania and
the District of Columbia, he hopes
to develop a regional system that
will ignore state lines. A firat meet-
ing looking in that direction has al-
ready been held with representa-
tives of those states, HEW and the
Appalachian Regional Commission.

And, while the details of MIEM’s
scientific research lie outside the
scope of this report, Dr. Cowley
has high hopes there, too. For just
one example, Maryland has recent-
ly enacted a law that permits im-
mediate post-mortem without wait-
ing for consent of the relatives of
the deceased. This, the doctor
points out, opens up the opportuni-
ty to study fresh cells under the
electron microscope and may well
expand our knowledge of what ex-
actly happens in the body when we

~die.

“Dr. Cowley,” says Mr. Ash-
worth, “is always five or 10 years
abptid of his time.”n




