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INTRODUCTION 

To properly examine the need and efficacy of an eme rgency medica l. system , 
it is necessa ry to revi ew the natural history of an acute myocardi a l infarc
tion and of sudden death. From the Edinburgh and Belfast studies as wel 1 as 
others (2-11), 15 to 30% of all patients with an acute myocardial infarction 
die within one hour of the onset of symptoms. And, if you only look at mor
tality, 40 to 75% of the mortality from acute myocardial infarction occurred 
during the first hour. When one looks at the first 24 hours after the onset 
of symptoms some 30 t6 40% of all patients with acute myocardial infarction 
have died; this represents 60 to 90% of all deaths. 
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As can be seen from this graph derived from the Edinburgh and Belfast 
studies (2 , 3), most of the mortality has occurred in the fir s t 24 hours; at 
24 hours th e cumulative mortality was over 70%. The median time for mortality 
was slightly over two hours. Hence, the rate of mortality is far greater 
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closer to the onset of symptoms than later. 
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When cumulative mortality is examined over the four weeks after onset of 
symptoms, it can be seen that cumulative mortality is an exponential function 
of time, as is shown in the above figure where per cent cumulative mortality 
is plotted against the log of time. To be effective in reducing this early 
mortality it is apparent that we mus t provide entry into an ade4uate emergency 
care system as rapidly as possible. 
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On the figure above i s superimposed the cum~lative mortality curve a ft e r 
acute myocard ial infa rction and the c umulative adm i ss ion curve showing that 
the majority of the morta li t y in ac ut e myoca rdi a l infarction is outside of 
the ho sp ita 1 ( 12.) . 
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In this graph are shown the reasons for de·lay in the Edinburgh study (13). 
The biggest delay is caused by the time it takes for the patient to call his 
doctor. Hence, patient education is needed to minimize this time. Some 
authors (14) have been pessimistic about the role of patient education, be
lieving that i i wi 11 only cause denial in those patients with a~ute myocar
dial infarction and will cause a flooding of the system by patients with 
other problems. However, use of an early warning signs campaign in several 
areas of the United States including Dallas has failed to produce these un
wanted effects. Though no definitive study has been performed it has been 
the observation of most emergency room physicians that the early warning signs 
campaign has shortened the patient decision time. There has been no flooding 
of hospital emergency rooms by patients with other ~auses of chest pain; a 
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high majority of calls precipitated by the television, radio, and newspaper 
campaign has had significant disease. Hence, it does not appea r that the 
fears of the skeptics of public education are warranted and more intensive 
use of public education would be beneficial. The second portion of th e delay 
is the doctor delay which can be broken into two parts: the time it takes to 
notify the doctor and the time it takes for the doctor to decide that care is 
needed. This is one delay that can be considerably foreshortened. Several 
studies have shown that it is be tter for the patient to go directly to .the 
hospital or call the ambulance and then call the doctor to meet the pati ent at 
the hospital. Ambulance delays can also be shortened considerably with a 
rapid-response system. With current technology monitoring can be accomplished 
upon arrival of the ambulance and can be continued through the emergency room 
to the coronary care unit, hence extending the coronary care unit to the pa
tient. 
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This graph was accumulated by Orchard from several published repor t s (15). 
Plotted on the cumulative mortality curve a re the average arrival times of 
different types of systems . Brighton A represe nt s the median time of rapid
response ambu lances dispatched by a direct phone call from the pati en·t to a 
simple eme rgency phone number. Brighton B repres ents the median time of the 
same ambulances when a physician was notifi ed first. Be lfast and Newcast le 
repres ent ambulances dispatch ed from a centra l hospital with hospital person
nel after first being notifi ed by a physician. Ballymena A and Dublin ·A repre
sent the median time in those cities for re sponse of a hospital-based unit 
after be ing notified by a physician. Ballymena Band Dublin B repre sent the 
me dian time if the physician came to the hou se and ran an electrocardiogram 
before notifying the ambulance. Hence, mobile coronary care units arriving 
late would have a low in-ambul ance mortality but would not significantly lower 
over-all mortality. While mobil e coronary care units arriving early such as 
Brighton A would be expected to have a high in -ambulance mortality, they could 
potentially have a significant e ffec t on lowe ring over-all mortality. It is 
important to keep this time relationship in mind when evaluating various 
studies. 

It is important to remember the causes of mortality from acute myocardial 
infarction as some are more treatable than others. 

CAUSES or DEATH AFTER ACUTE MYOCARDIAL INFARCTION 

Arrhythmi as 40% 
Cardiogenic s hock 20% 
Congestive heart failure 20% 
Other 20% 

(16) 

As can be seen, arrhythmias account for 40% of the mortality while other 
causes account for 60% (16). To date we have only been able to make signifi
cant inroads into the treatment of arrhythmias. Hence, it would appear that 
there is a large number of people dying from acute myocardial infarction whose 
deaths might be preventable with earlier intervention. 

In order to shorten the de lay in obtaining medical care in an acute myocar
dial infarction, several methods have been proposed (17). Firs t, pa ti e nt and 
gene ral public education to recognize the symptoms of coronary artery disease 
and to obtain medical ca re pr_ornptly must be accomplished . Second, pro fess ional 
education is needed as in most studies physicians have accounted for a signifi
cant portion of the.delay in obtaining definitive care. Third, a rapid com
munications system is needed to obtain care quickly. In order to obtain def ini
tive ca re a~ an ea rli e r time than the coronary care unit can provide , three 
methods have bee n described (17). First, improvement in the hospital emergency 
rooms to provide be tter medical coverage and to provide monitoring prefe rably 
in an attached precoronary care area is needed. Second, establishment of life 
support st~tions at strategic locations where large numbers of people congre
gate, i.e., festivals (18), stadia (19-21), large companies (22), etc, would 
be helpful . And, third, the use of mobil e coronary care units to bring care 
to the patient i s needed. Today we wi 11 examine this latter method. 

It should be noted that another major attpck on coronary disease is essen
tial to reduce prehospital sudden death and that is to prevent sudden death 
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by proper identification of those at risk and attempting to prophylacti ca lly 
treat these patients (1, 17). 

MOBILE CORONARY CARE UNITS 

Though the ability to tel eme ter physiologic data such as an electrocardio
gram has been established for some time, -only recently have systems been de
veloped to telemeter data for patients in communities (23 -27). Initially, 
physici ans accompanied the unit and provided the therapy (28 -37). Rece ntly 
other personnel such as nurses (38) and paramed ics have been uti 1 ized to run 
these units (39-46). Today in the United States most unit s uti 1 ize paramedics 
or nurs es under rad io telemetry to provide the therapy. The majority of pa ra
medics come from Fire Depa rtment systems. 

Mos t cities use one of two types of mobile coronary care units . Hospita l
based units utilizing paramedics or nurses from the eme rgency room a re used i11 
smaller towns and where no centralized system can be deve loped; these unit s 
are usually di spatched after another ambulance o r other personnel have arrived 
at the scene and decided an ambulance was needed . Other centers have tri ed to 
triage patients over the tel ephon e . Lately, a second type of system has evolved 
and that is a fireman-paramedic type unit which responds to al 1 calls. Thi s 
latter type of unit has the advantage of a s horter response time and ability to 
care for more than cardiac patients. It is the latter ~ystem which we have 
developed in the City of Dallas. 

CITY OF DALLAS SYSTEM 

Background 

In order to make inroads into sudden death and ea rly care of acute myocar
dial infarction, a rapid emergency medical system is imperative. The City o( 
Dallas and the 35-member Dallas Hospital Council jointly began to deve lop a 
model emergency med ical system for a large metropolitan area which covers 300 
square miles and has a population of over 850,000. Development of this sys tem 
began in 1969 with the formation of an ambulance study committee. The commit
tee has as its members represe ntatives of the Dall as County Medical Society, 
the local trauma committee of th e Ame rican College of Surgeons, Dall as County 
Hospital District, the Dallas Hospital Council, and the University of Texas 
Health Science Cente r at Dallas, Southwestern -Medical School as well as city 
and county governments. A private consulting firm, Dunlap and As soc iates of 
Darien, Connecticut, was contracted to study the over-all s ituation and to 
make recommendations. The present program was an outgrowth of the r ecomme nda
tions set forth in the original Dunlap repo rt. 

A medical advi sory committee was formed -to guide the development of the 
program. This committ ee includes member s of the Department s of Surge ry and 
Medicine of the Unive rsity of Texas Southwestern Medical School, members of 
the Dallas County Med ical Society, and a hospital administrator representing 
the Dallas Hospit a l Council. 

After investigation of systems currently available in th e Unit ed States, 
a system was designed which was felt to best handle the Dallas situation. 
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The system selected was to uti 1 i ze the Dallas Fire Department for personnel to 
establish and maintain a paramedical system. 

It was felt that none of the ex isting model s for distribution of men and 
equipment was adequate; so the City of Dallas de veloped a computer format for 
testing vehicle placement. From records obtained from the po lice for the year 
prior to th e establishment of the Fire Department ambulance system, we knew 
the location of each emergency call and the time of day. It was th en assumed 
that each ambulance would be out of service for one hour after each cal 1. The 
locations of all fir e stations were also entered into the computer. Modeling 
was then pe rformed by the computer and a model was sel ec t ed that ga ve an aver
age re sponse time of 6 minutes 34 seconds with le ss than 3% of the cal Is taking 
more than 10 minutes. During the first two years of operation we found that 
the average response time using this model was 4 minutes 32 s e conds and that 
less than 2% of the calls were requiring more than 10 minut es . When comparing 
this method to the more common method of drawing maximal response time circles 
on a city or state map, ambulances are concentrated near the ce nter of the 
city and more sparse in the periphery using the computer program. The reason 
for this is that in the center of the city there are frequently multiple calls 
requiring relatively close second and third-response .units to maintain an over
all low response time. 

Training 

An ideal training program includes not only lec t~;e s and demonstrations 
but an adequate amount of clinical experience {47, 48). The clinical ex
perience is not merely observing others doing procedures but includes indi
vidual performance of the procedures used in the fi e ld unde r adequate super
vision. 

Choosing the men to be trained is essential. Strong motivation is an im
portant ingredient, and to in s ure strong motivat ion th ey s hould rece ive ade
quate salaries or be dedicated volunteers. Fire De par tments us ually contain 
large numbers of dedicated personne l who are eas ily rec ruited to this type of 
duty. Personnel over 40 years of age require special mention. The olde r 
trainees have been longer removed from studying for a course and find it hard 
to adapt. Older pe rsonnel require up to twice th e amount of classroom work 
as younger men, but these people can do a very adequate job if care is taken 
to properly train them. 

Initially 300 men were trained as ba s ic emergency medical technicians 
(EMT's). This training consisted of 80 hour s of lecture and demonstra tion 
and 96 hours of clinical experience. Lec tures covered anatomy, cardiopulmo
nary resuscitation, airway management, bandaging and s plinting, childbirth, 
types and management of variou s medical probl ems . A typical class schedule 
is as follows: 

Monday 8:30-9:30 
9: 30-10: 30 

WEEK 1 

Introduction 
Before the emergency (film) 
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Tuesday 

10: 30-11: 30 
11:30-12:30 
12:30-1:30 
1:30-2:30 
2:30-3:30 
3:30-4:30 

8:30-9:30 
9:30-10:30 

10:30-11:30 
11:30-12:30 
12:30-4:30 

Wednesday 8:30-10:30 

Thursday 

Friday 

Monday 

Tuesday 

10:30-11:30 
11:30-12:30 
12:30-1:30 
1:30-4:30 

8 : 30-9:30 
9:30-10:30 

10: 30-11: 30 
11: 30-12: :~J 
12:30-4:30 

8:30-9:30 

9:30-10:30 
10:30-11:30 
11:30-12:30 
12:30-1:30 

1:30-2:30 
2:30-3:30 
3:30-4:30 

8:30-9:30 
9:30-10:30 

10: 30-ll: ~ 

11:30-12:30 
12:30-2:30 

2:30-4:30 

8:30-11:30 
11: 30-12: 30 
12: 30-1~: 30 
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Lung, circulatory, and topographic anatomy 
Lunch 
Vital signs 
Vital signs (practical exercise) 
Heart attacks, strokes, hyperventilation 
Drowning 

Skeletal and muscular anatomy 
Fractures and dislocations 
Pulse of life (film) 
Lunch 
Bandaging and splinting (practical exercise) 

Airway s , pulmonary arrest, artificial ventilation, 
chronic lung disease, dyspnea 

Cardiac arrest: cardiopulmonary resuscitation (CPR) 
Lunch 
Prescription for life (film) 
CPR (practical exercise) 

Anatomy of abdomen and digestive system 
Shock and control of bleeding 
Operational procedures 
Lunch 
CPR (practical exercise test) 

Male reproductive system, genitourinary system, 
injuries to external genitalia 

Care of l aryngectomies 
Bites and stings 
Lunch 
Female reproductive sys t em, menstrual cycle, injuries 

to external genitalia 
Emergency childbirth (film), miscarriages 
Pediatroic problems 
Examination 

WEEK 2 

Anatomy of nervous system, inj Ul"ies of spine 
Injuries of skull and brain 
Injuries to head, face, and neck; th e sk in, soft 

tis s ue injuries ; anatomy and injuries to eye 
Lunch 
CPR (practical exercise) 
Traction splint (practical exercise) 

Backboard and traction splint (practical exercise) 
Lunch 
Airway management (practical) 

. r 
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Wednesday 

Thursday 

Friday 

8:30-9 : 30 
9:30-10:30 

10:30-11:30 
11:30-12 : 30 
12:30-1: 30 

1: 30-2 : 30 
2:30-3:30 
3 :30-4:30 

8:30-10:00 
10:00-11:00 
11:00-11: 30 
11:30- 12 : 30 
12 :30-2 : 30 

2:30-4 :30 

8:30-9: 30 
9:30-11:30 

11:30-12:30 
12:30- 2 : 30 

2:30-4:30 
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Burns 
Exposure to cold and heat , explos i on injuries 
Electri cal hazards (film) 
Lunch 
Autopsy and medical examiner procedures 
Protect ing t he crime scene 
Legal aspects 
Emergency room procedures 

Poison, diabetes, unconscious stat e; drug overdose 
Care of unruly patient s, drug abuse, a l coholism 
Communicable diseases 
Lunch 
Injur i es to chest and abdomen , the acut e abdomen 
Practical exercis e ( all phases ) 

EMT inter vi ew 
Review 
Lunch 
St ate r egi s try wri tten examination 
Administrative time 

The clinical experi e•.ce for the basic EMT included: 

Delivery room 
PHH medical emergency room 
PMH · surgi cal emergency room 
Baylor emergency room 
Presbyteri an emergency room 
Methodis t emergency room 
Saint Paul emergency room 
Autopsy 
Recovery room 
Inhalation th er apy 
Anes thesia 

16 hours 
16 hours 
16 hours 
16 hours 
16 hours 

8 hours 
8 hours 
8 hours 

24 hours 
16 hours 
16 hours 

All men now being hire d for the Fire Department will become ba s ic EMT's and 
wi 11 be stationed on fire engines to perform rescue work and to assist the 
advanced EMT's or pa~amedics. 

The advanced EMT ' s or paramedics a fter on e year of experience on ambu
ances were given 400 hours of training. Thi s additional training consisted 
of 120 hour·s of l ect ure and 280 hour s of c l inical, oxperience. The tra in i ng was 
predominantly cardiovascular. The train i ng included a rrhythmia recognition , 
intravenous fluid the rapy, and pharmacology. A sample lecture schedu le is 
as fol lows: 

Monday 8:30-9:30 
·9: 30-11: 30 

WEEK 1 

Int r oduction 
Medical t erminology and abbreviations 

l 
i 
i 

li 



11:30-1:30 
1: 30- 3 :00 
3:00-11 : 00 
4:60-5:00 

Tuesday 8:30-11:00 
11:00-12 : 00 
12:00-3 :00 

3:oo ..:5:oo 

Wedne s day 8 : 00-9 : 30 
10:00-11: 30 
11:30-12 : 30 
12:30-2:30 

3:00-li:OO 
4:00-5:00 

Thursday 8: 00-9.:00 
9:30-11:45 

11:45-12 :30 
12:30-4 : 00 

4:00-5:00 

Friday 8 :00-9:00 

Monday 

9:00-9:30 
9:30-10:30 

10: 30-11:30 
11:30-12:30 
12: 30-4:00 

4:00-5:00 

8:00-9 : 00 
9:15-10:15 

10:30-11:30 
11:30-12 :30 
12:30-4:00 

4:00-5 :00 

Tuesday 8 :00-9:00 
9:15-10:15 

10 :'30-ll: 30 
11:30-1:00 
1:00- li:OO 
4:00-5:00 

We dnes day 8 :00-9 : 00 
9:30-1:00 
1:00-2:00 
2 :00-4:00 
4:00-5:00 
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Lunch 
Norma l heaPt 
Medical t ermi nology and abbrevi ations 
Homewor k 

Norma l e l ectri cal heart 
Lunch 
Abnormal heart 
Coronary artery disease 

11e tri c sys t em 
EKG machine a nd applications 
Lunch 
Cardiogenic s hock 
Introduction to intravenous fluid admin i stration 
Homevrork 

Quiz and r eview 
Intravenous mannequin pract i ce 
Lunch 
Supraventri cular arrhythmias 
Homework 

Quiz and revi ew 
Break 
Hemorrhagic s hock 
Communicat i on ori entation 
Lunch 
Ventricul ar arrhythmi as 
Homework 

WEEK 2 

Quiz and review 
Rationale of intravenous fluid therapy 
Diabe t es and hypoglycemia 
Lunch 
Atrioventri cular conduct i on 
Homework 

Quiz and r e view 
Abdomina l pain 
St erile te chniques 
Lunch 
IV's 
Homework 

Quiz and r e view 
Ventricular conduction 
Lunch 
Cardiac arrest 
Homework 

I 
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Thursday 

Friday 

Monday 

Tuesday 

Wednesday 

Thursday 

Friday . 
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8:00-9:00 Quiz and review 
9:30-11:30 Conges tive heart failure 

11:30-12 : 30 Lunch 
12: 30- ll: 00 

4:00-5:00 
Drug treatme nt of arrhythmias 
Homework 

8 :00- 9:00 Quiz and r evi ew 
9 :30-11: 30 Auscultation of lungs 

11:30-12: 30 Lunch 
1 2 :30- 4:00 Arrhythmia r evi ew 

4:00- 5 :00 Homework 

8:00-9:30 
9: 30-11: 30 
1:00-2 :00 
2: 15-4:00 
4:00- 5 :00 

8:00-9:00 
9:30-10: 30 

10:30-11: 30 
11:30-12 : 30 
12:30-4:00 

4:00-5:00 

!- Class 
!- Class 

HEEK 3 

Pharmaco l ogy 
Seizures and coma 
Lung di sease 
Contagious diseases 
Homework 

Quiz and revielv 
Bris toject 
SOP 
Lunch 
Arrhythmias 
Home1-10rk 

Cardiopulmonary r es uscitation practice 
Intubat i on and defibrillation 

Rever se of Hednesday ' s schedule 

Final examination 

The clinical expe ri ence for advanced EMT's or paramedics included: 

Coronary car e unit 
Medical emergency room 
Surgical emergency room 
Delivery r oom 
Laboratories and blood bank 
Intr•avenous t eams 
Anesth es ia 
Practical 

A total of 128 men have been trained with both the basic 

40 hours 
64 hours 
24 hours 
16 hours 
40 hours 
36 hours 
40 hours 
16 liours 

and advanced 
courses and it is these men who man the ambulances. Hence , these men have 
had a t ota l of 200 hours of l ec ture and demonstration, 376 hours of clinical 
experien ce , a nd one year of fi e ld experience. 
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Basic EMT - 176 hours 
Lecture and demons tration 
Clinica l experience 

Advanced EMT - Parame dic - 1100 hours 
Lecture and demons tration 
Clinical experi ence 

Total Training 
Lecture and demonstration 
Clinical experience 
Field experience 

80 hours 
96 hours 

120 hours 
280 hours 

200 hours 
376 hours 

1 year 

Emergency medical technician dispatchers were given 80 hours of addi-
tion a l training prior to the inception of this program. This training con
sisted of telephone techniques, operation of radio equ i pment, recording equ ip
ment, status boards, and the other equipment used in the fire alarm and emer
gency medical serv ices dispatch center. In addition, men were trained to 
monitor the base station at the hospital to provide rapid switching. 

Ambul ance Eq uipment 

New ambulance designs provide sufficient height, wi~th, and depth to pro
vide essent i al room for trained personne l to perform basic 1 ife support, as 
well as administer fluids and drugs. The Department of Transportation recom
mendations are now recognized as an absolute minimum (49). The modular type 
ambulance is advantageous to e ither van s or "enlarged" vehicles; this type 
ambulance has more width and storage s pace and appears to be more stable. In 
addition, the modul es outlast the chass i s, making unit replacement far less 
costly although the initial cost is slightly more . With over two yea rs' ex
perience, we feel the modular ambulance is the best design currently avai ]able. 

Equ1pment inc ludes var ious types of splints, backboards, stretche r s , ex
trication devices, bandages, oxyge n, 2-way radio, and adva nced life support 
equipment. A partial 1 ist of equipment includes: 

4 stretchers- Ferne Washington, scoop, sta irchair, coll apsible 
3 backboa rds - long, neck and chin straps , 4-foot 
Splints- 2 hinged with ring, 6 assorted padded, cervical collar, 2 

sandbags 
Bandages - 4 x 4's, universal dressing s , Kling, adhesive, triangular, 

universal, shears, safety pins, etc 
Hemorrhage control - 4 Penrose dra ins, 4 assorted hemostats 
Venti lation' mechanical- bag-rnask set, oxyg en tank with ext~ns i on t ube , 

assorted pediatric and adult face masks, Ventimasks, nonrebreather 
mask 

Airways -assorted oropharyngeal, nasopharyngeal, and tracheostomy 
Aspiration- portab le and truck vacuum types 
Linen, blankets, sheets - stcr i l c for burns 
Obstetric set 
Poison control - Ipecac and activated charcoal 
In struments - stethoscope, aneroid manometer with cuff, tweezers, 

thermometer, tongue clamp, ring cutter, flashlights 
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Solutions, packs, basins, an d misce llaneous 
Rescue equipment - 17 pieces 
Defibrillator, monitor, and telemetry radio with phone coupler 
·IV administration kits, need les, and catheters 
IV fluids - Ringer's lactate , 5% dextrose in water 
Drugs- sodium bicarbonate, epinephrine, calcium chloride, lidocaine, 

atropine, isuprel, l evophed , 50% dextrose, val ium, be nadryl 
Esophageal airway, endotracheal tube, a nd laryngoscope 

The City of Dallas has 22 fully-equipped ambulances. Norma lly 16 are in 
service with the others being in reserve. On Friday and Saturday evenings two 
extra ambulances are in service to handle the excess trauma. 

Dispatch Office 

A singl e telephone number was established for the entire City of Da lla s 
for ambulance calls (744-4444) . This number is on a rotation advance system 
whereby the number is automatically advanced to a clear line when the initial 
line is busy. Currently five trunk lines are in use with five additional 
lines of the same rotary reserved for future expansion when necessa ry. Com
plete new switchboards were installed to handle this function with add itional 
capabilities of being answe red from the fire command board in the event that 
the operators of th~ emergency medical system switchboard are talking on ot her 
lines. It is the plan of the city that as soon as necessary sw itching equ ip
ment is available to go to a 911 system; this wil 1 not be available unti I a 
·new City Hall is completed in approximately two years. Straight-line te lephone s 
are also maintained between the fire department communications center, the 
Dallas police depa rtment, the Dallas County sheriff's office, Dallas Power and 
Light, Lone Star Gas Company, the Dallas Water Department, Dallas Love Field, 
Redbird Airport, Texas Instruments manufacturing company (25,000 emp loyees ), 
Southwes tern Bell Tel ephone Se rvices operators, and the Dallas/Fort Worth Re
giona l Airport. Straight-line tel ephones have been in s talled fr om the EMS 
command center to the eme rgency departments of the five major hosp it a l s of the 
city. The emergency medical system dispatchers notify r ece iving hospitals of 
impending arrival of al 1 patients being transported to their facility by Fire 
Department ambulances. Information currently being relayed from the ambu lance 
to the dispatcher to the hosp ita 1 inc 1 udes age and sex of patient, in it i a 1 
field diagnosis, condition of the patient, number of pati e nts if more than one, 
and estimated time of arrival as wei I as what the pati ent's e lectrocard iog ram is 
and what drugs have heen administered. Time stamp clock s have been in sta l led 
to provide an accurate means of recording all pert inent times associated with 
a particular alarm, i.e., 1) time dispatched, 2) time arrived at locat ion, 3) 
time left location, 4) time arrived at hospital, 5) time cleared hospital. In 
addition, special calls for assistance are recorded. Each ambulance is eq uipped 
with a four-channel VHF radio with scanner to monitor all channels and ha s a 
priority se lect mode for override on the primary ambulance frequency. A second 
UHF radio with five channels is avai table for EKG and voice telemetry to the 
hospital and voice from the hospital. 

Computer .terminals are installed between the command center and the Dallas 
Police Communications Center; these consi s t of. cathode ray tubes for transmis-

I 
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sion of information from point of origin to the receiver. Receipt of informa
tion is also via hard copy magnetic printers. This system is duplicated on 
the opposite end of the system when the need for ambulance assistance is re
ceived by the pol ice department. This system provides for entry into the sys
tem without delay or double telephoning. As an example, a cal 1 for a cardiac 
arrest which is received by the Dallas Police Department in mistake is auto~ 
matically relayed to the Fire Department and the information is received at 
the EMS dispatching center. The EMS center realizing a cardiac arrest has oc
curred wi 11 dispatch the nearest fire engine which has trained personnel on 
board as well as the closest ambulance with paramedical personnel. 

A 20-channel tape recorder has been installed to simultaneously record all 
radio transmission and telephone calls. This unit utilizes a 24-hour tape for 
informational storage. It has a built-in redundancy of double tape heads to 
allow one tape to be played back for audible verification of addresses in the 
event of hysterical callers. 

A supply system was established to restock the ambulances without having 
the in-service uni.ts leave their areas of first-due response. A central sup
ply is maintained in the center of the city at the Fire Department headquarters. 
Each station contains storage of expendable items in especially-constructed 
cabinets. A representative of each ambulance calls the central supply number 
each morning and delivers forms that have been fillcid out on patients seen by 
the system in the past 24 hours. These sheets not only contain the name, 
address, and vital information upon the patient but also contain information 
as to the patient's condition, what the patient's diagnosis was, what drugs 
were administered, what IV solutions were used, and what procedures we re per
formed on the patient and what the patient's condition was upon arrival at the 
hospital. The forms are carbonless quadruplicate paper. The original is given 
to the hospital receiving the patient, the second and third copies are sent 
to the ambulance division .office for processing, while the fourth copy is kept 
by the paramedic for his records. The second copy of the report is married to 
the fi~st copy of the ambulance dispatch report using the incident control num
ber. This copy is forwarded to the City of Dallas tax department for billing 
purposes and for statistical data storage. The medical information is gleaned 
from the report and placed into data storage for retrieval in computing the 
monthly activity reports. The third copy of the form and the second copy of 
the patient form and the second copy of the dispatch forms are filed in the 
permanent record of the cal I in the ambulance "division office and are avai 1-
able for statistical data. 

Current data being collected include the chronological list of ambulance 
calls with the. following information on each: date, time, address, type of 
call, response time, time spent with patient at scene of alarm, re s ponse time 
to the hospital, total alarm commitment time, number of patients, and hospital 
receiving patients. Also included are physical examination, history, drugs 
given, any form of therapy, EKG, type of rhythms that the patient had. 

Biomedical Telemetry 

An EKG is obtained on the patient monitor either by quick look paddles or 
a patient cable. A modified lead I I configuration is always used. The output 
of . the monitor is connected to a 10-watt, biomedical radio and broadcast on a 
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UHF frequency to one or more of 7 receiving towers scattered around the city. The 
receiving towers are connected to Fair Park vi a ded icated phone 1 ines . A vote r at 
Fair Park find s the receiver with the strongest signal and locks onto t hi s tower and 
releases the othe r towers. The signal is then carried via a ded icate.d phone 
line to the emergency room of Parkland Memorial Ho s pital where the base sta-
tion is opera ted. From base station data can be sent to remote s ite s in the 
coronary care unit, the cardiac cathe terization laboratory, the cardiology of
fices, and the surgery emergency room. Each radio channel ha s a stereo tape 
recorder to record both voice and EKG. As the medical orders from th e phys i-
cian are on a different frequency, the hospital and ambulance can speak at 
the same time as on a telephone. 

The physicians can talk to the pa ramedics in the field from e ither the 
remote stations or the main base station. The hospital communication is th e n 
carried via dedicated phon e 1 ines to Fair Park wh e re it is broadcast on a 250-
watt transmitter on the WRR radio towe r. 

This telemetry system provides excellent coverage of Dalla s County. lf 
a unit is out of radio range, they may cal 1 via any tel ephon e with the ir t e l e 
phone coupl e r on a private line to the base station and teleme t e r EKG and 
voice da ta. This provides a backup system in case of failure of some compo
nent of the main system. 

At present there are two bioteleme try channel s established. Soon these 
wi 11 be expanded to Five channe ls. The ba se station has a direct page phone 
for the emergency room, a private outside phone, a hospital extension phone , 
and a fire de partment phone that connects the fir e department system and the 

·emergency rooms of the major hospitals. 

Standardized Therapy Regimens 

Because of lim~ted training and experience, a single method o f tre atment 
is best used by ambulance personnel. Standardization of proce dures i s essen
tial to a good emergency system. For example, the re are multipl e volume ex
panders available; however, the relative e fficacy of one to another i s sma ll 
and in an ambulance situa tion one will suffice. Some systems have utilized 
multipl e agents which essentially do the same thing so as to pl ease a l 1 physi
cians, but these require bulky drug lists and lead to confusion by personne l. 

Some sample protocols are given below: 

VENTRICULAR TACHYCARDIA 

Conscious 
1. Start IV with D5W 
2. Lidocaine 1 % - 50 mg IV push 

(5 rnl - ~ ampule) 

If Uns uccessful 
3. Repeat 112 every 2 minutes until 

successful or maxima l dose of 300 
mg lidoca ine in 15 minutes is 
a chieved 

If Uns uccessful 
4. a. Trans port 

Un conscious 
1. Defibrillate 
2. Start IV with D

5
W 

If Uns uccessful 
3. Lidocaine 1% - 50 mg IV pus h 
4. Defibrilla t e again 

If Uns uccessful 
5. Repeat #2 and #3 with CPR and 
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or b. Administer 10-15 mg va lium 
IV push and defibrillate Hith 
loH energy 

When Successful 
5. Start lidocaine drip, 2 g 4% 

lidocaine in 500 ml D5W, drip 
1-4 mg/min via microdrip 

NaHC03 if needed 

Whe n Succes s fu l 
6. Start lidoca i ne drip , 2 g 4% 

lidocaine in 500 ml D5W, drip 
1-4 mg/min via microdrip 

VENTRICULAR FIBRILLATI ON 

Defibrillator Immediately Available Defibrillator Not Immediately Availa ble 
1. CPR - chest thump 1. CPR - ches t thump 
2. Defibrillate l!OO Hatt-seconds 2 . Start IV with D5W 
3. Start IV with D5W 

If Defibrillation ·Uns uccessful 

3. Administer 2 amps NaHC03 , 5 ml 
epinephrine (1:10,000) 

4. Defibrillate 400 watt-seconds as 
s oon as defibrilla tor available 4. Adminis ter 2 illnps NaHC03, 5 ml 

epinephrine (1:10,000) 
5. Defibrillate 400 watt-seconds 

If Still Uns uccessful 
6. 50 mg lidocaine 1% IV 
7. Defibrillate 400 watt-se conds 

If Still Unsuccessful 
Repeat #6 and #7 every minute until 

300 mg lidocaine adminis t ered 
Remember to repeat NaHC03 0: initial 

dose ) and epinephrine (initial 
dose) every 10 minutes 

ASYSTOLE - (STANDSTILL) AND ELECTROMECHANICAL DISSOCIATION 

1. CPR 
2. Start IV with D5W 
3. Administer 2 ampules (100 ml or 89.2 mEq) NaHC0 3 IV push 
4. Administer 5 ml ( -! ampule ) epinephrine J :10,000 
5. Administer 5 ml (-! ampule) CaCl 10% 

I f Unsuccessful After 10 Minutes 
6. kepejt #3 with -! initial dose (1 amp) 
7. Repeat steps #4 and #5 

I 
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BRADY ARRHYTHMIAS 

Treat If 
A. 3° heart block with rate < 60 
B. 2° heart block with rate < 60 
C. Sinus bradycardia 1vi th rate < 60 and 

if 1) systolic BP < 90 mm Hg and/or 
2) neurological symptoms exist 

Treatment 
1. Start IV with D5W 
2 . Atropine 0.5 mg (5 rnl or ~ ampule) 
3 . a. If rate > 60 - observe - repeat #2 prn · 

b. If rate has increased but still < 60, repeat #2 
c. If rate unchanged or r ate still < 50 after 1 mg atrop ine, 

1) Start i s uprel drip - 1 mg isuprel in _ 500 rnl D5W 
2) Use microdrip - drip 10 drops/minute and double rate 

every tiVO minutes until rate 50-80 

SHOCK 

1. Start IV with D5W 
2. Rate and rhythm 

a . If rate < 50 treat as bradyarrhythmia 
b. If ventricular tachycardia exi s t s "treat rhythm 

3. If rate and rhythm are adequate , check for volume loss ; if volume 
loss exi s t s , rapidly infuse Ringer ' s lactate (1000 ml bags) 

4. If rate and rhythm are adequate and volume i s adequate, s tart 
l evophed drip - 4 mg in 500 ml D5H; use microdrip - drip 10 drops / 
minute and double· every 2 minutes until systolic BP > 90 mm Hg 

ALLERGIC REACTIONS 

A. Respiration unlabored and blood pressure adequate 
1. Start IV with D5W 
2. Administer 50 mg benadryl IV push . 

B. Dyspnea and/or shock 
1. Start IV with D5W 
2. Administer 50 mg benadryl IV pus h 
3. Adminis ter 2-3 ml of 1:10,000 epinephrine by slow IV pus h 

PREMATURC VENTRICULAR CONTRACTION 

Treat if any one of the following exi sts: 
1. PVC's in a patient with chest pain 
2 . 2 PVC's in a r ow 
3. Bigeminy 
4. Multifoc~l PVC ' s 
5. Malignant PVC ' s (Ron T) 
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Treatment 
1. Start IV with D5W 
2. Adminis ter 50 mg 1% lidocaine (5 ml - ! ampule) 

A. If PVC' s still exist 
Repeat #2 at 2- 3-minute interval s until a maximal dose of 300 mg 

lidocaine has been achieved 
B. Once PVC' s controlled, administer lidocaine drip , 2 g of 4% lido

caine (50 ml) in 500 ml D5H; use microdrip at 1, 2, 3 , or 4 mg/min 
(15, 30, 45, or 60 drops/minute , respectively) 

COHA 

l. ABC's 
2 . Look for evidence of trauma 
3. If 1 and 2 are ok draw blood sugar and do dextrostix 

If dextrostix < 130, administer 50 ml of 50 % dextrose 
Start IV with D

5
W 

SEIZURE 

l. ABC's 
2. Look for evidence o f trauma 
3. Check blood s ugar and administer 50 ml of 50% dextrose 

if dextrostix < 130 
4. Valium 5-10 mg IV 

ANY NEUROLOGI CA L SYNDROME 

1. Look for evidence of trauma 
2. Check blood sugar and adminis ter 50 ml of 50% dextrose 

if dextrostix < 130 

Operational Studies 

During the past yea r the operational stat istics are as listed below: 

STATISTICAL INFORMATION - 1974 
Dallas Fire .Department Ambulance Service 

Total alarms 'H, 246 
Average res ponse time on total alarms 
Average alarms per day 
Ave rage time s pent wi t h patient at scene 
Average time from dispatch until patient was in hospital 
Average time from dispatch until ambulance cleared from hospital 

,, :3/. 

113 
10:56 
25 ;LIS 

41:32 
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Alarm Source 

Telephone 71% 
Police computer 27% 
Walk in 1% 
Fire Department r adio 1% 

Problem Number of Patients Per Cent of Tota l 

Medical emergency 9166 22.2% 

Major accident 7145 17 . 3% 
Heart 39 76 9.6% 
Cuts/bruises 1458 3 . 5% 
Overdose 1450 3.5% 

Maternity 1357 3 .3% 

Gunshot v10und 1276 3 . 1% 

Stabbing 976 2 . 4% 

Stroke 552 1. 3% 

Epilepsy 538 1. 3% 

Fracture 507 1.2% 
Al cohol 430 1.0% 

Fainted 344 0.8% 

Psychiatric 172 0 . 4% 

Burn 1 57 OJ!% 

Suicide 89 0 . 2% 
Suffocation 71 0 . 2% 

Poison 68 0 . 2% 

Bite/s ting 63 0.2% 

DrO\ming 45 0 . 1% 

Electrocution 25 0 . 06% 

Other 11,381 27.6% 

(Fal se, no injury, sick, etc) 

As can be seen, t he majority of ca l l s a re med i ca l emergencies , majo r ac 
ci dents , or hea r t. 

On the next two pages are s hown our standard report f orms . 

I 
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EMERGENCY MEDICAL SERVICES 
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PATIENT FORM 
False or 
No Transport ?. 3 4 5 6 

Police 0 On Scene 
0 Requested 

Date ___ . _ 

Incident Number 

___ Time _____ _ 
AM 

___ PM 

Envelope 
Issued ['] 

Location _______________ ________ _____ __ ____ ____ __ __ ____ ____ HospitaL __ 

of _ _ 
Patients 

Charge ____ ·-----

Patien-t Name ----- - - --
M_ - ---______ _____ _ __ _ Birthdate _______ - - -F_ Race ____________ _ 

Strec'-- - ----- - ---- ------- _ _ City & State ___ • _ __ _ ____ ____ - ---- ----- __ ___ Zip 

Responsible Adult ___________ ___________ ____ ___ ____ __ ___ __ ________ __ • ________ Phone ________ _ 

Medicare # --- --.--- ---- - ---- ___ ____ _ ___ Medicaid# ____ _ --------- --

Employer - - ------ - ----------

Paramedic/EMT ___________ __ ___ _ __ _ No .. __ Ambulance __ _ 

Paramedic/EMT Dr. _ ___ ---~-----_ No. _____ ___ __ _ Shift. _---- - --- __ 

Vital Signs: B p _______ Pulse _ _______ .Resp. ___ ___ _ ___ Allergies • .. ___ _ 
-=== ---=--= '.,_ --=--- - -=-=- ----·- -o· - -'=--' ---r . 1 Aid Provided By 

Severity 

1=========1============·-=== ====-,=-="'--=·-·=- -=-=-=--7·-===- ----= 7=--=~-""-" '---=-=--'--""00 
Type of InJury or Il lness +. Drugs ~ Paramedic/EMT 

Consciousness 0 Agg. Assault 0 Gunshot , 0 Sodium Bicarb 0 EKG 
Con Semi Unc 

Bleeding 
Non Min Mod Sev 

0 Alcoho l 0 Heart 0 Lidocaine 1% 0 Telemetry 

0 Asthma 0 Hypervent. 0 Lidocaine 4"j, I 0 IV 

0 Auto Accident 0 Hypoglycemia 0 Atropine I D Drugs 

in 0 Bite/Sting 0 Maternity 0 lsupre l 0 DefiiJ -Suc_ 
Non Min Mod Sev Bum 0 Medical Emer. 0 Lev')phed 0 Defib -Unsuc. 

I 

~ _1---- - -----
location of 

0 
0 
0 
0 

Convulsions 0 Muscle/Skelat 0 ~ -t pme phnne 0 Esoph -Airway 
1-

I 
~ 
..J 
LIJ 
>-
.J 
;; 
ii: 
IJ) 

0 
:r: 
I 

LIJ 
1-

~ 

Injury-Il lness Cuts/Bruises 0 Overdose 0 Calcium Chi. 

I Diabetic 0 Poisoning 0 Benadryl 
0 Intubated 

0 Oxygen 

0 
0 
0 

Head 

Face 

Eye 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

Drowning 0 
Drug Re<!ction 0 
Dyspnea 0 

Psychiatric 0 Va lium 

Shock 0 Dextrose 50% I 
Sickle Cell 0 --------------

0 CPR-Suc. 

0 CPR-Unsuc_ 

[1 Cont. Bleed 

0 Neck Electrocution 0 Stabbing 0 ----- - ---· 
0 Back Emer. Trans. 0 !>troke -- ---- --- -- - - - -
0 Chest Emphysema 0 Suffocation IV 

0 Abdomen Fainted 0 Suicide 0 Ringers Lac_ 

0 Pelvic Region Fema le Camp. 0 T.B. 0 D5W 

0 Upper Extremity Flu 0 VD 

0 Lower Extremity Fracture 0 None Response Code 

0 Respiratory Gl Complaint 0 Other (Specify) to Hospital 

0 Cardiovascu lar -- -- 0 
0 Other 0 3 
p===========!============-,===~==___:·=--=~:=-eJ,-_ 

"" : . J 

"-'\• 
Remarks _ _____________ ______ _ ________ _________ ___ ________ _ _ _ 

Preliminary Admitting Diagnosis by Hospital _______ -- - -- ---- ___ _ _ __ ---- - - - ___ --- ----- --- __ _ 

Doctor or R.N. signature below does not ·approve or disapprove above Information 

Dr. or R.N .. __ __ 

' ! [J Bandaging 

I 
[j Splinting 

0 Spine Board 

0 Anti-Shock 

0 08 -Live Br. 

0 OB -Still Br_ 

0 Rotating TK 

0 Trans_ Only 

0 None 

0 Other 
--==-:::-=-=-=-...:-::----=====.._-....::=.:=::::: 7 

Air Provided Ay 

Fire Co. " -

P 1- ,, 
- --- -, 0 ICC _ ------- _ _ _ 

•Doctor's NanK 

OFD Form 200 Revisod Aug. 74 Signature . A~ceminR: P tH!Ilt 

.1 . 
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DEFINITIVE THERAPY 

Incident # Pa tient's Name 
·----·-r-· 

I l time ' Sinus rhythm -
rate ! 

------- --- ---1----I -e· PVC's 
time ...:-----·-+----- -- ------- ----- - ------ -----· - -

>< ~ rate - -+- ·-- - ·- - · --- ----0 Q) ------ ---------------- - --- -- --- - - -- - - - - -.o-:E 
PAC' s time -----+ -- --__ ±= ___ ---_c O ---··--- - - - .. u r:;: 

"'"' · rate 
<!.> 0 ------- -- ---·--------------·---------- -- · - - . ·--·--- ··- - -
r:;:+' ___ _=} _____ -- ----- · ·- Q) Atri al fib -flutter !!~~ ·- - - - - ·· "'"" .... r:;: rae +-------"' "' --- -~.c 
~ u time I• 
... _ 

Nodal rhythm -~0 -
l "' ~ rate ... 0 -.... ""' time ::> Q) 

Ventricular tach -D. . ~ ~ -c 15 
~ r:;: 

time ~E Asystole e -C: rate 
~ ~ 

time ~ Q) Ventricular fib !:E rate 
I :': 
"'~ 20 or 3 ° HB time 
""' c: rate L.U ....... 

----
DsW- time started ___________ amount given _ _ ____ ____ _ IV-site ________ _____ 

R/L- time started ___ amount given ________ catheter size __________ 

needle size 

Blood sugar- drawn - Dextrostix DsoW time amount. --
Sodium bica rb 

time 
rate 

---
Epinephrine 1:10,000 time -

rate 
... 

Calc ium chloride 10% 
time 0. ~ 

rate 

"' ---i 
"' time .c Atropine V) 

rate ::> 
0.. .. 
I Lidocaine 1% 

time --"' btl rate ::> 

c'5 time 

' 
Benadryl 

rate 

Valium time --
rate 

Other time . rate 
-

= 
c. lsuprel time 

~11 ~ rate 
-

>"OCl -
_-o 

Levophed time I "'._. --:·-·---- -- --_,.. u rate 
<~~58 ----""oo.n time ~Eo Lidocaine 4% Cl"" .... rate 

- .--·-- - -

Defib- # of attempts successful. _____ ________ 
--

EnclotracheaL _ ___ __ Intubation - easy _____ difficult_ ___ _ _ traumatic _________ # of attempts ______ -
['c"phageal )ype blade Mac ;'I; _ straight# . Estimated time to intubate. si ze -.· 

-
Condition on arrival at hospital -

Vital signs BP Pulse Respiration Comatose Awake 

Remarks 

. 
"en r ...... ...... ?0? A11a 74 

! 
' -

.... L__ l 

" 
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During the fir s t two weeks of J anua ry 231 patient s required advanced 
therapy . Th ese 23 1 patients are shown in the fo llowing table. 

Daily Aver age Per Cent 
Prob l em # of Pat i ents # of Patient s of Total 

Heart 142 9.46 61% 
Hypoglycemia 10 0.6 6 4. 3% 
Guns hot wound 1 3 0.86 5 . 6% 
Stab wound 7 0.46 3% 
Trauma 28 l. 86 12.1% 
Required def i brillat i on 13 0.86 5 . 6% 

Total 231 15.4 

Therapy given to these pa ti ent s is s hown in the following tabl e : 

Drug Number of Patients Per Cent of Tot a l 

D5W 123 53.2% 
Ringer's lactate 50 21.6% 
DsoW 14 6% 
Sodium bicarbonate 45 19.5% 
Epinephrine 29 12 . 6% 
Calcium chl oride 12 5.1% 
Atropine 20 8 . 6% 
Lidocaine 56 24. 2go 
Benadryl 1 0 . 4% 
Valium 9 3.9% 
I s uprel drip '+ l. 7% 
Levophed drip G 2.6% 
Lidocaine drip 25 10.8% 

During th e first s i x weeks of th e system 13 patients we re defibri 1 l ated 
and arrive d at the hosp it a l potentially salvageable. Of these 7 pat ients 
survived and left th e hospit a l; only one had neuro logic impairme nt. 

Case Study #1 
Mr  was a 52-yea r-old  mal e with a hi s tory o f coronary disease who 

was in his us ua l s tate of hea lth when he s uddenly s lumped in hi s chair while 
watching tclevi~ion. The Fire De partment was cal l ed. A fir e eQgine a rrived 
fir s t and i~nedi a t e ly began CPR. When the ambulance arrived, an EKG was 
telemete red to  where it was inte rpreted as ventricular fib
rillation. El ec trical count e r shock wa s un s uccessf ul. An IV was st a rt ed and 
the pat i ent was given sod ium bicar bonat e and epinep hrine while CPR wa s con
tinued. El ectrical coun ters hock wa s again un s uccess ful. Drugs we re continued 
at appropriate inte rval s and the patient was given 200 mg lidoca ine . On the 
sixteenth at t empt the pat ient was s uccessfully def ibrill a ted and ret urn ed to 
norma l s inu s rhythm . The patient awoke the nex t morning and aft e r th e r apy fo r 
mild aspiration was di scha rg ed home in his normal s tat e of health. 
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Case Study #2 

Ms , an 83-year-old  woman with multipl e episodes of dizziness and 
weakness who had been worked up frequently with normal EKG ' s, aga in d~veloped 
weakn ess . A thready pulse was noted by t he paramedics. A telemetered EKG re
veal ed ventricular tachycardia. Th e ventricular tachycardia was control led 
on 100 mg of lidoca ine. After discharge on antiarrhythmic therapy the patient 
is asymptomatic. 

Case Study #3 

Mr , a 52-year-o ld  male, cal l ed an amb ul ance after the onset of 
crus hing chest pain. An initial EKG revealed normal s inus rhythm with a rate 
of 70. An IV with D5W was started. While in transit, the patient suddenly 
lost consc iousness and an EKG revealed compl ete heart bl ock with a rat e of 30. 
The patient responded to l .0 mg of atropine and had an uneve nt f ul recove ry. 

Case Study #4 

Mr , a 35-yea r-old physician with triple-vessel coronary disease and a 
history of two previous cardiac arrests, suddenly lost con scious ness while 
watchin g t e levi sion. Hi s wife, a nurse, began CPR. On arr iva l of the ambu 
lance, the patient w~ s successfully defibrillated and recovered consciousnes s . 
While en rou t e to the hospita l the patient fibrill ated twice more and was suc
cessfully defibrillated on both occasions. However, upon arrival at the hospi
tal the patient fibrillated for a fourth time and resuscitation was un successfu l . 
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Case Study #5 
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Effectivene ss of Mobile Coron a ry Care Units 

Though mobil e coronary care units are re latively new, considerabl e data 
have been genera ted in the l as t two years (30, 33, 47, 51-72). It appears 
that the incidence of major arrhythmias i s high e r at the scene and en route 
than in CCU's. The in c idence of potentially lethal arrhythmias from seve ral 
studies is a s follows: 

INCIDENCE OF ARRHYTHMIAS 

Number of Patient s (Per Cent) 
.~~~-----------------Idiovent Supr•avent 

Author 

Lewis (47) 
Grace (33) 
Sandl er ( 30 ) 
Adgey (68 ) 

Total 

162 
33 

370 
284 

PVC's 

51 (31%) 
14 (4 2% ) 

103 (28%) 
163 (57%) 

VT 

18 (11%) 
0 ( 0% ) 
8 ( 2°6) 

87 (31%) 

VF Rhythm Brady 3° Block Asystole 

39 ( 24%) 
3 ( 9%) 

12 ( 3% ) 
5l> (19% ) 

22 (14%) 
4 ( 12%) 

12 ( 3%) 
17 (6 %) 

25 (15%) 
6 ( 18%) 

32 ( 9%) 
108 ( 38%) 

7 (4%) 
l ( 3% ) 

33 ( 9% ) 
28 (10%) 

21 (13%) 
1 (3%) 

11 . ( 3%) 

Total 849 331 ( 39% ) 113 (13% ) 108 (1 3% ) 55 (6 %) 171 (20%) 69 (8%) 33 (5 %) 

We can see from these data that the re is a high incidence of arrhythmia s early 
in myocardial infarction which may count for a large proportion of the mortality. 

When the arrhythmias ·are examined by time after onse t of symptoms , it ap
pears that major arrhythmias are mo s t like ly i.n the 1 irs t hour and t e nd to de
crease after the fir s t hour (68). 

INCIDENCE OF ARRHY THMIAS RELATED TO ONSET OF SYMPTOMS 

Brady arrhythmia 
Vent ectopics 
Vent t achy 
Vent fib 
Atrial fi b/ f1ut 
Supravent tachy 
Sinus or nodal 
bradycardia 

Number of 
Patients 
(%) Seen 

Within 1 Hr 

88 (31%) 
70 (2 5% ) 

(4%) 
28 (l09o ) 
10 

ll 
1 

( IJ %) 

(O.ll %) 

With AMI( % of AMI) 2 '~ 
Hith PMI (%of PMI) 48 

(1 8% ) 
( 36%) 

( 5% ) 
(1%) 

( 11%) 

AV block-2° or 3° 17 
With AMI(% of AMI) 1 
With P~1I (%of PMI) 15 

Number of Number of Number of 
Patients 
(%) Seen 

Within 2 Hr 

10 (4 96 ) 
36 (1 3%) 
16 ( 6% ) 
12 (ll %) 

0 
0 

9 ( 3% ) 

5 (ll %) 
q ( 3% ) 
2 (1%) 
0 
2 ( 2% ) 

Pat i ents 
( %) Seen 

in 3-4 Hr 

6 ( 296) 
16 ( 6%) 

6 (2%) 
2 ( 1%) 
0 
0 

5 (2%) 

1 (1%) 
3 ( 2% ) 
1 (O.tl%) 
1 (1%) 
0 

Patients 
( %) Seen 

After 4 Hr 

21 (7%) 
41 (1'1 %) 
55 (20%) 
12 ( 4%) 
15 ( 59,; ) 
10 (ll%) 

19 (7%) 

2 ( 2% ) 
16 (1 2% ) 

8 ( 396) 

1 ( 1%) 
7 (5 %) 

Total Number of 
Patients ( %) 

125 (ll4%) 
163 ( 57% ) 

87 ( 31% ) 
5tl ( 19%) 
26 (9 %) 
11 ( l! %) 

108 (3 8% ) 

32 ( 24%) 
71 ( 53% ) 
28 (10 %) 

3 ( 2% ) 
24 ( 18%) 

Hence it i s very a pparent that a high numbe r of patient s have significant ar
rhythmias within the fir s t hou r of onset of symptoms. 

When th e incidence of successful res usc itation from cardiac arrest in am
bulance units is examined in thos e pati ent s who had ons e t of resuscitation 
within 5 minut es of arrest, the re s ults a re surprisingly good (20, 53-61). 
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PREHOSPITAL CORRECTION Of CARDIAC ARREST IN ACUTE MYOCARDIAL INFARCTION 

Onset Resuscitation 
Left Hospital t o Under 5 Minutes 

After Arrest Resume Normal Life 

S.ource ( Number ) Number Per Cent 

Be l fast (53) 36 24 66.6 
Ballymena (54) 5 3 60.0 
Dublin ( 55) 20 11 55.0 
Portland ( 56 ) 14 7 50.0 
Brighton (57) 8 5 62.5 
Seattle (58). 24 21 87.5 
Charlottesville (59) 15 10 66.6 
Columbus ( 60) 15 8 53 .3 
Waynesboro (61) 3 2 66.6 
Lincoln (20) 8 7 87.5 

Total 148 98 66.2 

It is of interest to note that the s uccess was the s ame ~>-thether a physician and 
nurse were at the s cene or the arrest was handl ed by paramedical personne l. 
Th erefo re, paramedics appear to perform very adequate ly in this role. 

Pantridge has reported that th e s ucce s s of res u s c~ t at ion i s re lated t o the 
time between arrest and onset of therapy and the e f fi c iency of therapy (34, 68, 
69) . 

Vent fib Asystole 

Total No Survivors No Survivors 

No resuscitation within !I min 106 21 1 85 0 
Resuscitation Hithin 'I min 37 27 1'+ ( 52% ) 10 0 (ineffici ent) 
Resiscitation within 4 min 50 46 40 ( 07%) (efficient ) 4 0 

Of the 55 initial s urvivors, 38 l e ft the hos pit a l. From these data several 
·thing s are appa rent. First, resuscitation i s . more successful the ear lier it is 
started . Second, pat i ents with as ysto le have a far worse prog nos i s tha n ven
tricular fibrillation. And, third, the initi a l rhythm is us ua lly ventricular 
fibrillati on while asysto le t e nds to occu·r late r; hence , most pati ent s probab ly 
initially have ventricular fibrill at ion a nd if resu scitati on i s not sta rted they 
go into asysto le in 3- 4 minutes . 
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MONITORED PRE HOSPITAL VF PATIENTS 
301 

Defibrillation Successful 

/).99~ 

~ 
Defibrillation Unsuccessful 

1 02 

Hospita l ized Patient s Deaths Pr ior to Admis s i on 
101 9 8 

/ "" Discharged Survivors Hospital Deaths 
42 59 

Hence , it appears that one of s i x patients with pre hospit a l ven tri c ular fib
rillati on can s urvi ve with an adequate mobile coronary care unit. 

Surprisingly, the inc i de nce of acute myocardial infarc ti on in this group i s 
lower th an expected (1~5. 46, 72). In Nage l's ser ies (46) only 35 % of patients 
had electrocardiographic and / or enzyme incide nce of acute myocardial infarcti on 
after succe ssful de fibrillation. Co bb (72) reported a 51 % in c ide nce of ac ute 
myocardi a l infarcti on a fter success ful def ibrill at ion. The majority of the pa
tient s without myoca rdial infarct ion had i sc hemia but no damage. Cobb (72) ha s 
shown that long - t erm prognosis depen ds upon whe the r the pa ti ent had infarct ion 
or not. Of patient s successf ull y defibrillate d with ac ute myoca rdial infarc tion 
the one-year morta li ty was 8%. Of pa tients s uccessfully defibri I l ated with no 
eYidence of ac ute myoca rdial infa rcti on, only i schemia, the one-yea r mortality 
was 32%, th e major mode of death being sudde n dea th in sp ite of antiarrhythmic 
agents. Thi s group of patients may warrant cardiac ca thete ri zation and con
sideration for coronary bypass sur9ery; howeve r, no de finiti ve trial ha s been 
unde rtake n. 

Nage l (45) has shown that the majority of patient s s uccessfully res usc itated 
who had infarct ion had anterior infarctions (5 2%), while only 35% had infe rior 
infarctions. Thi s is of interest when compared to pat holog i cal ser i es which 
shov1 that \~h en a n infarction can be id entifi ed after sudden death 51% have infe
rior infarcti ons and 20% have anterior infarction s (45). Nage l has s uggested 
that ante ri o r infarct ions may fibri I l a te ea rly before pathologic s ign s ha ve de
veloped while infe rior infarc tion s fibrillate later after pathologic cha nges 
have de ve loped; t hi s , however, is only an a ss umption. 

Th e most important ·f acto r in e va luat ing thes e s ys t ems i s t he influe nce of 
the s ystem on who le COJ.nmunity s urviva l. Crampton et al. (70, 71) have recent ly 
reported studi es invo lvin g communitywide mortality. 
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--OBSERVED ---- AVERAGE 

··········IF NO PREHOSPITAL CPR-ECC 

YEAR 

··········•················ ... 

____ :., 

(} p•0.007 

6. 
PREHOSPITAl SYSTEM 

71 72 

In 1971 and 1972 an advanced prehospital system was utilized. The dotted 
line represents mortality if no resu sc itation was available. The so lid 1 ine 
represents the observed mortality. Th ere. was a significant reduc tion of mor
tality in the ambul ance 0hi lethe patient was being transported, 
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p = 0. 04 

6 
PREHOSPITAL SYSTEM 

67 68 69 70 71 72 

YEAR 

There was also a s ignificant r educt ion in community mortality in the 30-69 year 
range . Crampton (70, 71) has shown that the system has saved 15.2 l ives/ 100,000 
people aged 30 to 69 years per year. Of total population the salvage rate was 
6.4 lives/100,000 population. Webb (73) ha s found a salvage rat~ of 8.6 lives/ 
100,000 population annually. When ext rapolating these data to the City of Dallas, 
the system shou ld be able to save 77 to 103 people per year who have ventricular 
f i b r i I 1 a t i on . 

Of more importance is the reduction in mortality by prevention of ventricular 
fibrillation in patients with premature ven tricul ar contractions. To date there 
is no adequate data on this subject. 

Finally, the inhospital course has apparently been altered by prehospital 
stabilization. lnhospital mortality in those patients stabilized has been 8-10% · 
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which is significan tly lowe r th an the 18-25 % mortality repo rted in patients not 
receiving prehos pital care e ithe r in other cities o r in the same city (2, 4, 5, 
74). The incide nce of cardiog enic shock was also significantly less in those 
patients with prehos pita l ca re-- 3.5%. Howeve r, it i s important t o not e tha t 
though statistically s ignificant the number of patient s s tudied is relatively 
low and no controlled study ha s been performed. 

In conclus ion, the acute ca re of· acute myocardial infarction has bee n sig
nificantly altered resulting in a lowe r morbidity and mort a lity . Thes e units 
also make maj or contributions in patients wi-th overdoses, trauma, and hypog ly
cemia. 
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