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Preface to Third Edition

THE AUTHORS wish to emphasize that the objective
of this manual 15 to make available to the physicran
a handy reference that will facitate meeting acute
emergencies We feel that unnecessary deaths occur
because the phystcian s not aware of the necessity
for or the mcthods by which acute mnterference wath
such fund: as and orenlar
tion can be eltmmmated The manual 1s not designed to
provide complete miormatton ol a diagnostic or ther-
apeutic nature 1t s designed prmanly to help the
physician save the patient s Iife m those hirst few cntical
fnunutes

In thes revision the major changes have been made
m the extension of the matenal on acute posonng to
meet the problems evoked by the ntroduction of new
touc drugs The list of common drugs and poisons has
been ded to facilitat. 1d: Some changes
have been made n the problems of acute ciroulatory
emesgencios

We are again indebted to all those who have made
suggestions and provided helpful entcism

5
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PREFACE TO FIRST EDITION 11

most medical curnicula As a consequence this man-
ual deals with such problems as the sedation of the
agitated patient the admumstration of oxygen therapy
the care of the comatose patient and technics of
vempuncture
It 15 emphasized that this manual 1s dessgned to
cover only the acute emergency extensive diagnostic
and d defimtre p meas-
ures are deliberately excluded The matenal 1s pre
sented m the belef that many pnnenrs lives can be
saved with P drugs

and procedures efficiently apphed unul complcte diag-
nosis 1s posstble and speaific therapy 1s determmed
It can be expected that some of the ancient and re-
vered emergency drugs and procedures will be exther
totally neglected or treated cnucally On the other

hand ph 1 and Y
estabhshcd !or mnny of the older remedies Wc have
h to confine ded drugs

equipment and procedures to those that are easily
avatlable transportable and workable

We are indebted to Dr H Russell Meyers for the
mtroductory discusston of general princrples of man
agement and for Chapter 6 on Head Injunes to Dr
L E January for his assistance with the chapters on
care of comatose patients and circulatory emergen
cies to Dr Rubin Flocks for the material on care of
the bladder 1n comatose patients to Dr Sidnev Ziffren
for the matenal on immedrate treatment of patents
with burns and to many other colleagues m and out
of the College of Medicme of the State Unwversity of
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Jowa who have given valuable advice Acknowledg
ment 15 dve the authors and publisher for permus
sion 1o reproduce Figure 22 from W E Nelbsons
Textbook of Pedatrics (Ath ed Philadelplua W B
Saunders Company 1946) and Figures 25 27 and
Fogure 29 from John S Lundys Chmcal Anesthesa
(Philadelphia W B Saunders Company, 1942) In
addition we are mdebted to Miss Dorothy Skubal and
Mrs Ohve Baidey efficient and hard working secre-
tanies to Mr Fredenck Kent for his excellent photog
raphy and to the staff of the Year Book Publishers for
unstinted help




General Principles 1n
Emergency Treatment

UNDER the stress of dramatic unanticipated emer
gency medwcal situations the physman often uncon
sciously turns to diagr and therap p
redolent of tcheraft and d The
silent scrutny of bystanders the supphcation of rela
tives and the cnheat state of the patrent provoke the
adoption of atttudes and the apphcation of diagnostic
and therapeutic measures which the phystcian finds
difficult to explain after he has had nme to refiect up
on the cucumstances m which he found humself
Many a pauent has gone to his death or m shghtly
more favorable situations has suffered unmecessanly
severe and prolonged morbidity because physicrans
P to solve £ medical prot are
unwillng and reluctant to apply or are unfamibar
with basic punciples It is possible to approach emer
gency situations with confidence and with the expecta
ton that rational diagnostic and therapeutic proce
dures can be effcctively applied i the fundamental

13



14 MEDICAL LMERGENCIES

prnciples to be outlmed here are followed Acute
emergency circumstances do not often permit, and
usuafly do not require precise dragnostic and therapeu
tic efforts but they do demand an approach based
upon an attitude anising out of awareness of the
fundamentat prmeiples

Lumtattons Imposed on Phyvsicians —One of the
most elemental of these principles 1s an awareness by
the physician of the severe himitations he encounters
1 his endeavors to ascertamn the pathologic processes
at work 1n the patient with which he 15 confronted
This 1s particularly true 1n an emergency situation
The temptation 1s great to arnve at a posttive diagnosis
early and to place 1n this snap judgment an unmitigated
and persistent confidence Such an attitude effectually
shuts the door agunst other plausible diagnostic and
therapeutic mnquinies and makes 1t difficult to shed
an ongmnal diagnosis even n the face of ncreismg
contrary evidence

A working or provisional diagnosis winch 15 reco,,
mized at the outset as just that 1s useful in the therapy
of any patent and especially the emergency patient
However, this earlv diagnosis should usually be himited
10 an interp of disorders of basic of
respiration and circulation 1n emergency states and 2
muimal effort made to arnve at precise 1dentification
of a disease entity or a classic syndrome  Agnosti-
cism or open mindedness m relanon to a workmng
diagnosts with an appreciation of the need for change
in diagnosis as evidence for 1t accumulates m the
patient need not paralyze one in instituting prompt
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and intelhgent therapy on behalf of the patent Oa
the contrary such an atutude leads to the implementa

tion of a seq of proced both d and
therapeutic, which regulaxly Jeads to frmtful results
Changes n Patient —Anoth k

the need for an awareness that from the moment of
mpory and throughout s chnical course the pauent
15 never the sawe Despite the fact that he carnes the
same name and often the same diagnosis as onignally
assigned he 1s a perceptibly different individual 10
munutes after the onset of the emergency state than
he was five mmnutes earbier or wilt be 30 munutes later
Although the factor or the event precipitatmng the
acute situatton may be statre 1t sets mm motion a
dynanuc senes of changes As a consequence 1t be-
comes imperative to observe and treat the patient
as the dynamic contnuonsly changing organism that
he s Unless the physician 1s on the alert for changes
subtle but signsficant modifications may take place but
go uanoticed

Muluplicuy of Lesions —A third principle usetul
in the evaluation of the patient in an emergency state
1s the realization that muluple lestons are present mare
often than are single lesions It 1 of Iittle bencfit to
the duabetic patient i coma to be treated exclusnely
as a diabetic 1f the coma 13 due not to the drabetes
but to o ruptured aneurysm of the arcle of Withs Too
many pattents have died m acute crrcumstances be
cause was d and § for
cerebral concusston stmply because the sipns and
symptoms of concussion were sumilar to the signs
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of a ruptured middle memngeat artery The pure
leston seems to be the exception rather than the rule
m patients encountered in emergency situations
Syndromes’ May Be Misleading —A fourth pnn

ciple emphasizes the fact that signs and symptoms are
mamfestations of disturbances 1 physiologic mecha
msms and are not necessanly pathognomonic of the
pathologic character of the lesson or lesions which
underly the disturbances Imphait reliance on  syndro
mes set forth mn textbooks may muslead the physician
as often as it leads hum 10 a proper diagnostic evalua
tion of his patient There 1s 2 tendency to carry col
lections of signs and symptoms about 1n ones head
and to appeal to them when confronted with a disord
er and a necessity for diagnosis Bedside expenence
and expenimental evidence have abundantly shown that
the demonstration of many and even all of the chimeal
changes that constitute a particular svandrome does not
dependably sigmfy the presence of the pathologic
feston with which the set of findings has been classical
1y associated 1n the past Nor does the absence of cer
tamn chmeal signs stngly or in combmatmn permxt
the concl that the
lesion 15 not present Svndromes are denv:d from the
average changes encountered 1 pure lesions As
such they have to do with statstical probabultties
rather than certamnties fhe reposing of confidence tn
clintcal syndromes entarls genume risk for both patient
and physictan

1f the physician 1n an emergency situation keeps 1n
mind and apphes the principles outhned 1t may be
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expected that he can proceed ranonally and effec
tively The establnhment of a vald d n de
sirable  but fus prmary responsibility is approprate
therapy In emergencies precise diagnosts may not be
attamable but effectsve therapy based upon an under
standing of basic physiologic mechanisms can often
be fastuoned without a specific label for the disorder




Airway and Artificial
Respiration

ONE of the serious indictments of modern specialized
medicine 15 the lack of knowledge of many doctors
of how to perform effective artficial respiration 1n
emergency situations For example 1s 1t not true that
many times the doctor 1s embarrassed 1n the presence
of a crowd around a drowned or electrocuted person
because he realizes that he 15 less competent to per
form a life saving act than the Boy or Gurl Scout the
policeman or the fireman who stands watching his
fumbling efforts at resuscitation? In these respects
as in all matters of restoration to normal function,
the physictan should be the best mformed and 1t 15
the intent of this chapter to set forth certain simple

yet efl proced that are applicable 1n emer
gencies requmng amﬁclal respiration  Reestablish
ment of f; y on 1s an abso

lute must and 2 ﬁrst whenever normal respiratory
activity 1s altered or ended Diagnosis of the cause
of the disruption of respiratory actvity and defim

18
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five treatment can always wait until reoxygenation
of vital centers 1s accomplished by artificsal respura
tion Dragnosts and therapy are of little avail 1n the
absence of the oxygen supply to the tissues necessary
to the mamtenance of hfe

ESTABLISHMENT OF AIRWAY

The first requistte to the performance of efficient
artifi ral respiration 1s the establishment of a free ar
way In all patients requinng assistance to resptra
tion whether ont the beach at the roadside or in the
operating room one must determme that 1t will be
possible to move air nto and out of the lungs without
obstruction to the flow of that arr Furst of all one
must recognize that a free and unobstructed arrway
does not eust until with movement of ur into nd
out of the lungs there 1s unrestnicted motion of the
chest eage particularly m the upper interco tal area
and no noise assouated with movement of the ar
except the very soft sound characterntic of movement
of 1 mass of air through a fairly larpe onfice

SITES or OBSTRUCTION

Oropharynx —In  any unconscious  snesthetized
asphvuated or otherwise depressed patient the most
contnion site of obstruction ta ar flow s the hypo
pharynx o that relatnely shallow area b tween the
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base of the tongue and the postenor pharyngeal walt
Relaxation of the jyaw and tongue permits the tongue
to fall back and occlude that space and snterfere with
the passage of ar to and from the lungs This type
of obstroction s commonty Anown as  swallowing the
tongue

Relief from this sort of obstruction can be accom
plished by several means In an emergency situation
substantial rehef often can be given by placing the
patient i erther the lateral or the prone position with
the head to the side so that the tongue and jaw fall
forward and away from the postenor pharyngeal wall
thus creating o passageway for air With the pabent
i the supmie poswon the head should be extended
and turned to either side and the jaw supported at
the angles by forward pressure with the fingers (¥ig
1 A} The worst possible posihon 15 supine with the
head flexed and on a pdfow Avord the use of pillows
or anythung else under the panents head unless the
shoulders are also elevated ot the same tme and to
the same extent (Fig 1 B) This s essential ta suc
cess of the maneuver

The lateral and prone posttions are much to be pre
ferred not only because the arway 1s more easdy
established and mantazned but also because they
facihitate drainage of any fnd food or other matenal
contamtnating the respiratory tract If placmng the
patient 1 the optimal position does not provide a free
arway and forward pressure from behind the angles
of the jaws s not sufficient the followng measares
may be tried
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Grasp the tongue with fingers or forceps and pull
it forward Ths effectively relicves obstruction of this
order but 1s a traumatic and usunlly unnecessary pro
cedure Equally effective and more permanent rehef
of obstruction by the tongue 15 afforded by use of

Fig 2 —Orepharyngeal awways two with cannufa through
which or can be Rubber
bumpers should be placed near the flange end of metal sirways
1o protest the teeth

a pharyngeal arway These devices (Fag 2} some
umes called mouth tubes are designed to fit over
the tongue and back mto the hypopharyny where
they keep the base of the tongue away from the pos
tertor pharyngeal wall They can be feft m place for
relatively long pentods and although they afre no
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guarantee to patency of !he awrway 0 most mstances

they are suff m o 4 respect
able awway No physiaans bag should be without
two or three pharyngeal arrways The size that will
£it most adults s no 5 no 3 s a comvenient size for
children, and no 1 1s suitable for infants

In some mstances of acute obstruction to the ar
way by the tongue the masseter mu cles are spastic
and it 15 difficult to place a pharypgeal arway It s
1 commaon but brutal practee i these crrcumstances
to place wedges between the teeth This s seldom
necessary bevause the amrway can be established by
passmg a well lubricated large bore rubber catheter
through 3 nostnl nto the hypophatynx The catheter
should be at least a size 34Fr with a large lumen and
relvely thin wall A tube about 25 cm (301 ) Jong
1s sufficent for most adults and an abbreviated endo-
tracheal catheter (Fig 3) 15 ideal for thes purpose
One should be careful not to pass the tube too far
as 1t mnay enter the esopt and p
tion of gastrie contents The tabe need be passed only
as far as 15 needed to establish a flow of ar and the
distince tan be assumed to be about 3~4 cm (134
m ) beyond the distance from the side of the nose {0
the tragus of the ear In children a smaller tube 15
used but children around 5 years old will toferate and
need a tube of size 20~24Fr After GQus tube s passed
and some of the asphyuia reliesed the jav usually
relases and permits more adequate control of the mr-
way

Many spastic faws ¢an be opened without the
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mutilation caused by screws and wedges by passing
the forefinger of either hand down along the outside
of the teeth inside the buceal surface untd the space
behind the last tooth 1s reached The up of the finger
18 mserted 1n this space and outward rotation 15 eflected

\

Fi6 3 -—Abbreviated endotracheal catheters usefol for es
tablishing an arrwav when 1t 15 impossible or difficult to open
the patients mouth They are inserted through the nares snio
the oropharynx betund the base of the tongue The safety pins
serve as a point of fixation

(Fig 4) The leverage 1s sufficient to open the jaw
enough to get a pharyngeal mrway in place Pushing
on the midpoint of the mandible 15 a totally effec-
tive means of opemng a spastic jaw

Larynx —By the time most pauents require art-
fical ventlation obstruction at the larynx due to
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laryngospasm (spastic adduction of the vocal cords)
15 no fonger apparent owang to antemortem relax
ation However particularly i the operating room
laryngospasm 1s a potent cause of respiratory obstruc
tion It may be precipitated reflexlv bv dilation of

Fi 4 —Method of inserting an oropharyngeal awrway The
forefinger of the left hand 15 placed between the buccal surface
and the alveolar ridge behind the last tooth and gently rotated
The airway is 1nserted with a rotating motion over the tongue

the rectum stnpping of periosteum etc  but nt 1s
more ly incited by of the upper
respiratory tract with blood pus vomutus and other
foreign matenal If after the patient 1s placed 1n the
proper position and the arrway has been otherwise con
trolled as outlined previously efforts at artifical respira
tton are still impeded by obstruction 1t 1s well to invest
gate the possibility of obstruction at the larynx This
cin be done by digtal examination to determune if




26 TSTABLISHMENRT OF AIRWAY

any foreign objects (food particles teeth, etc ) are
unpinged n the glottis but 1t 1s better accomphshed
by direct mspection with a laryngoscope A conven
1ent Jaryngoscope for this purpose is that used by the
anestheust (Fig 5) The well prepared phvsician will

4 J

16 5 —Different types of laryngoscope blades with detach
ablc hznd!c enclosed battenes

have obtamned nstruction i the use of this wmstrument
for emergency purposes from either the endoscopist
or the anesthetist and will carry one at all tumes i
fus bag After the glottic area and larynx are examned
and foreign matenal 1s removed 1t 1s often expedient
to pass an endotracheal catheter which will guarantee
an airway for artificral and d

of the tracheobronchial tree as needed The relatively
stmple endoscopic maneuvers necessary for the per

formance of these emergency measures can be learned
w a shott ume from competent nstructors, and every
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physsuan who 15 likely to encounter such problems
1s mot welf prepared to meet them until he 15 so equip
ped and tramned

TRACHEOTOMY

There are many sstuations particularly of an emer
gency nature mn which tracheotomy 1s the optimal
method of providing an arway The measures already
outlmed are sufficient to control the awrway th most
imstances but there should be no promracted attempts
to use these methods in preference to tracheotomy
Much valuable time 1s Jost and many pattents die as
a result of persistent unsuccessful attempts to pro
vide an awrway with oropharyngeal awrways naso
pharvngeal catheters and endotracheal tubes Trache
otomy should be considered early m all nstances of

b and hed without de
lay after xk becomes apparent with 1 few attempts
that conservative measutes will not be surcessful

Tracheotom) m the acute emergency a situation
with which this book 1s chiefly concerned can be
done by the wnseruon of a kmfe blade through the
higamentous structure between the cncord and the
thyroid carvlage This procedure 1s recommended m
many fexts and perhaps i justified mn an absolute
emergency Howeser this approach 1s often followed
by atresia of the larynx. An equally effective approach
can be used m the acute emergency without the hugh
wadence of undesirable sequelae
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TECHNIC The patients head 1s so placed that
there 1s acute hyperextension of the neck This may
be done by placing the neck across a knee Tracheal
nings are then easily palpated in the suprasternal
notch and an mcision 1s made 1n a longitudmal and
cephalad direction from the sternum for about 75 cm
(3 m) The tissues mn this area which 1s essentially
avascular are rapidly separated to expose the third
fourth and fifth tracheal rings which are then ncised
under direct vision The tracheotomy tube 1s placed
in the trachea also under direct vision An attempt
to place a tracheotomy tube blindly 1s usually unsuc
cessful and may actually result 1n perforation of the
postenior wall of the trachea and the esophagus

Recently a device hnown as the Sterra Shelden Tra
cheotome (Fig 6 Top and Bottom) has been m
troduced for use m emergency ctrcumstances It 1s an
effectve instrument for adults but Jess desirable for
small children and infants

It 15 1 circumstances of this sort that the physitan
will find 1t most benefimal to have a source of suction
tmmediately available (see the following section)

Tracheotomy tubes come n different sizes and the
phystcian should have 1z his emergency bag a size 0
for infants sizes 1-3 for small chuldren sizes 2 4 for
adolescents and swes 4 6 for adults These tubes
should be the full curve tvpe with the inmer tube
extending to the tip of the outer tube Tubes that are
not full curved and do not have the mner tube extend
mg to the tip of the outer tube are harder to nsert
more easily occluded and much harder to clean
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In less acute cmergencies the tracheotomy can be
performed under sterile conditions and the openmng
made by surgical dissecion of the overlying skun and
subcutaneous structures An elective tracheotomy of
this sort 1s placed n the neck at a point approximately
2 fingerbreadths above the sternum 1n the suprasternal
notch The pracedure can be done rapidly and eastly
with Jocal mfil t It 15 f: d if
etther a bronchoscope of an endotracheal catheter
15 1n place at the ime of the tracheotomy This insures
a patent arway dunng the procedure and guards
aganst accidental mciston of the posterior wall of the
trachea The incision in the trachea can be made
down on the brochoscope or catheter the broncho
scope or catheter retracted and the tracheotomy tube
placed with care under direct vision and appropnately
fastened to the neck of the patient

Persons attending the patient with a tracheotomy
and the patient himself shovld be mstructed 1n his
care An important feature of this care 15 the fre
quently repeated aspration of the trachea The mner
tube of the tracheotomy device should be cleaned at
least every 12 hours and oftener if the secretions are
copious and stickv

When the cause of the respiratory obstruction 1S
relieved the tracheotomy tube may be removed and
the tracheal opening allowed to heal A practical
method of determinmg the time for removal of the
tube 15 to cork the tube opeming for vanable periods
to ascertain the ability of the patient to respire through
fus Jarynx If the patient can tolerate corking for 48
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hours the wracheotomy itube may be removed with
reasonable assurance that a Patent awrway exists

SucTion

An avaiuable and often neglected ad to the e
tabhshment and mamtenance of an awway snd par
yeularly s emergency sitvations s suction The need
for removal of forexgn matenal from the upper and
lower asr passages always must be anticipated and
teady dependable suchion s the most efficacious meth
od of domg this In lus emergency bag the doctor
will find st wseful fo carry & large (50 cc ) wynnge
with which an appremable amount of aspuaton can
be accomplished It 13 also adwisable to carry one of
the aspirating ipphances that can be attached to the
ordimacy water faucet In homes without efectnuty
this device provides reasomably adequate suction
Although to many physicians it would seem unueces
sary no&hmg 15 1o be lost—and the physician who has
g suction would en
dorse th(swby carryng 2 small ponablc electrically
powesed stcton apphance i the ¢ar at o}f umes The
physieran will need 10 carry n hus emergency bag
10 15 ft of fauly yipid rubber tubing to attach to the
suction appliances He should also carry several con
necting adapters preferably of metal © noid break
age at crucial moments

The aspisaung Apphances to be ustd with suction
are 2 metal tip and an ordmary ueethsal catheter ‘The
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metal tip 1s useful only for aspiration of materal in
the pharynx and 1s mtroduced through the mouth It
must be used with caution to avoid trauma to the
orl and pharyngeal mucous membrane and the teeth
In patents whose jaws are tghtlv closed the metal
up can be introduced mto the oropharynx by passing
the tip inside the check but outside the teeth until it
enters the oropharynx through the space behind the
Iast fnolar

The urethral catheter that 15 used for aspirating
purposes should be at least size 14Fr and preferably
size 18Fr The rounded end should be cut off and the
edges of the opeming smoothed Aspiration 1s ficile
tated 1f an extra hole or two 15 cut mto the side of
the catheter mn its terminal sach (25 em ) Too many
holes cut at this point will weaken the catheter make
msertion difficult and may cause the end to break off
and be aspirated into the fung The catheter may be
wntroduced through the mouth but aspiration 1s usu
ally ineffective It 1s preferably passed through the
nares mto the naso and oropharynx In some instances
1t Js possible to continue 1ts passage down through
the larynx ito the trachea and large bronchn without
direct visuahzation The catheter should be well lub
cated with hquid petrolatum to mimmize trauma to
the mucous sutfaces and facifitate 1ts passage It 1§
wise fo nterrupt suction while the catheter 15 bemg
mtroduced and to aspirate only on withdrawal Ste
tion by catheter inserted through the nose 18 more
effective less traumatic and more eastly mstituted
than suction bv means of the metal up 1 the oro
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pharynx Both the metal tp and the catheter should
be frequently cleared by being dipped briefly into
water because they are easy occluded by mucus
vomutus ar other matenal that may be aspurated

ARTIFICIAL RESPIRATION

After the establishment of the airway-—-an zbsolute
ty I every n which smp m
v 15 desired—one can consider the
opumal means of effecting respiratory exchange The
pumary object 1n artficial respiration 15 to supply
oxygen to the atveoli and the artenal blood and also
to provide for elinunation of carbon droude What
ever may have been the cause of the resprratory arrest
or deficiency this undesirable state will be perpet
uated by ovygen lfack to the cells concerned with the
integration of all the afferent ympulses (mechamecal
theeral cherical ete ) and the ultimate production
of a sespirstory effort
Carbon diovde —One 15 always confronted 1t this
stage of a d of aruficial resy with the
controversial sssuc of carbon dioxide It 15 well estod
hshed that catbon dioude 15 o potent respiratory
stmufant and that 5t 15 capable of stimulating sespira
tion 1n hypoua These observatons have led to the
general pracuice of including carbon drouide in the
wthaled muxtures dunng artficial resprration In all
states of depressed or absent respiration these 15 accu
mulation of carbon dioude i the eirculating bloed
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from metabolic processes m the body This amount
of carbon dioxide 1s more than sufficient to stmulate
respiration if the cells of the vanous respiratory cen
ters are sufficently oxygenated to function As ind
cated before the smportant element that 1s needed s
oxygen, and 1n the presence of an adequate supply
of oxygen there 1s httle or no need for addition of
carbon dioxide It has been stated that carbon dlomdc
1s needed to factt the d; of h b
m states of hypoma This artificial device 1s also rot
needed 1f the blood stream 15 prowided with a high
oxygen tension Evidence has been accumulating that
a sudden reduction of an elevated carbon dioude ten
<ion n the plasma may precipuate serious cardiac
wregulaniies and pronounced hypotension Most of
this evidence has been accumulated sn laboratory am
mals but if the observations are confirmed n human
beings with respect to situations requinng artficial
vent; 1t may be v to revise pts ¢
garding the role of carbon diowde m resuscitation
Analeptics —Analephics such as mhethamide (Cora

mne®) pentylene tetrazol (Metrazol®) alpha Jobeline
and caffetne probably have no place in the restoration
of resprration They are of little or no use if respiratton
has ceased and are significantly Jess effective 1f 0%y

18 and le time may be fost
if they are given pnonty over establishment of pulmo
nary 1 by the methods to be outiined on the

following pages

o n

to P y Oep!
wduced by narcotics have been developed These antaf




ARTIFICIAL RESPIRATION 35

onists are n allylnormorphme (nalorphine hydrochlo
nde, Nallme®) and levallorphan tartrate {Lorfan®)
These drugs given mtravenously w appraprate doses
effectively P and there
1s evidence that they may be eﬂecme 1n overcoming
other effects of narcotics n Allylnormorphine may be
guen 1 an imtial dose of 0005 Gm, and the dose
may be repeated once Levallorphan tartrate may be
given 1 an tutral dose of 0001 Gm  which may be
repeated once The drugs should be given relatvely
slowly to avoid hypotension and there 18 evidence
that doses higher than these maximums may contnibute
to depression These dmgs are capable of providing
and resp Y and should be
used with caution When used 1n the absence of nar
coucs they act as depressants n the same manner as
do the narcotis Therr use as anmtagorusts should be
mstncted fo those situations in which depression 15
caused by narcotics They may be used alone as anal
geties The physicsan should not expect that the patient
may be aroused from 2 nonresponsive state even though
the resprratory rate 1s returned to normal or near nor
mal The return to effective ventlation may be expected
within 2 to 3 nunutes After satisfactory ventiation has
been established there mav be repression and repeated
vse of the antagomsts may be necessary
The mummal volume of gas to be moved m order
to provide adequate gas exchange must exceed the
physiologie dead space of the respiratory passages
Anatomsc dead space 1s the volume of the resprratory
passages extending from the nostnls to and wncluding
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the termmal bronchioles It 1s the space i which no
gas exchange takes place except very slowly by dif
fusion This space vartes somewhat, but 1n most normal
male adults with a tidal volume of 600 cc or more and
a respiratory rate of 15 16 per minute the mean dead
space volume 1s about 150 cc  Phystologic dead space
includes anatomic dead space plus any area in proumal
radicals or alveoll mn which active exchange does not
occur To this duning resuscitation are added varying
volumes of dead space One can see that to move
the respired atmosphere to a point m the lung at which
exchange can take place between alveolar atmosphere
and blood (alveolar ventilation) and to a pomnt mn the
external lung (resuscitative apparatus) at which carbon
dioxide may be removed and oxygen and anesthetic
added the volume must exceed the dead air space
Ventilation should be measured both m terms of tidal
exchange and munute volume exchange For example
slow deep respiration may produce satisfactory alveolar
ventilation whereas rapid shallow respiration may pro-
duce msufficient alveolar ventilation

METHODS FOR ARTIFICIAL RESPIRATION

There are a number of methods for artificial respira
tion 1n an emergency situation that can be pcrfcrmcd
as well by the doctor as by the fireman or Boy Scout
These are divided roughly mto two methods of getting
arr into and out of the lungs One set which ncludes
the Schafer Silvester and Eve rocking methods pro
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duces the movement of air in the lungs by extrathoracic
snfluences an the thoraci cage The other set of meth
ods which 1s definitely more effictent and 1ncludes
mouth to mouth msumatmn or use of various mhalators
and It of the lungs by
forcing air through the upper respiratory tract mto the
lung at ntervals Some of these devices also provide
for active deflation of the lung

In considering the matenal to follow which rejates
1o the efficiency of the manual methods, one should
remember that the tidal volumes reported werc attamed

under ideal d These d an
atew 2y established by an endotracheal cnlhetcr a situa
tion not often p! m

Drs James O Elam of the Roswell Park Memoral
Institute and Peter Safar of the Balimore City Hos
pital have recenily exammed the efficacy of these meth
ods (data not yet published) under condittons more
closely approimating those encountered on the beach
at the roadside etc With both trained and untrained
personnel bewng, wused with and without an orepha
ryngeal aimay  but always suthowr an endotrachenl
catheter the udal volumes moved were except for
occastonal instances well under the amount necessary
to ventilate the patient satisfactorily The tidal volumes
reported in Figure 7 (page 38) are not those onc might
expect from manual methods in the absence of an
endotracheal catheter and not those one might expect
from manual methods applied 1 th usual emergency
conditions

These observations of Elam and Salar emphasize
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the p of establishing and

an arrway n m which 18
dimimshed or absent Elam and Safar propose, as they
have consistently i the past that the most efficient
method of artificral ventdation (in the absence of
mechanical equipment) 1s mouth to mouth More de
tatled description of thus techme watl be pwen fater
(p 50)

Schafer Stlvester
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Fi6 7—~Companson of tidal volumes with various manual
wmethods of aruficral respiration Values noted were obtawed
m sénes on curanzed anesthetized ntubated normal men

The manual methods may be divided mto three
bastie groups (1) push methods that provide active
cxpuation with nspwation passive (2) pull meth
ods providing active nspiration and passive expwd
tion and (3) combinations 1 which there 1s 2 push
pull mechamsm providing both active imspiration and
expuation In general the push pull techmcs are 2
to 3 tunes as efficient from the standpomnt of putmonary
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ventilation as esther of the other techmcs mdvidually

Fach of the push pull methods has 4 phases The
Ift or roll provides active inspiration the release per
mits passive expiratton the press provides aclive ex
piration and the subsequent release permmts passwve
insprration

The optmal rate for performance of these manual
methods of ventidatron appears io be 10 12 tmey a

Arm Lift~

Hip Lift~ Hip Rolt—~
Back Pressure

Bock Pressure Back Pressure

10 §ces esproton | HAOCa/ esprotn | 9ETC / esp oton

{Figs 61" from Gordon A S e/ al JANMA 147 1444
Dee 8 1951)

minute with a 5 6 second cycle and with each of the
4 phases lasung approximately 132 scconds There
1s ment an increasing the rate above thus level m the
early stages of resuseitation to insure adequate ven
tilatton Hy perventlayon 1s dufficult to produce by these
techmces and need not be a concern of the physiian
Furthermore  the energy output of the operator 1s a
self hmuting factor n the rate of resuscstatne efforts
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Stadies of the energy output for the vanous man
ual techmics showed that the Schafer prone pressure
method was least exhausting whereas hip roll and hip
Lft (alone) required the most energy The Silvester
and arm hit technics were mtermediary n their en
ergy requirements

FIG 8 —Schafer prone pressure method of manual artifi
cial A B

It has also been determuned that the methods east
est to learn were the arm lift back pressure and arm
Dt chest pressure methods The hip Lft method was
most difficult to learn

SCHAFER METHOD (PRONE PRESSURE)
(pusu) In this method the pauent 1s prone with
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the head evtended and turned to the side and restng
on one hand It 55 evdent from the previous discus
sion on the arrway why this position has ment The
operator faces the head and kneels and straddles one
or both legs of the patent His hands are placed over
the floating ribs with the fingers together and directed
laterally Steady pressure 1s exerted downward and
toward the patents head for approwmately 2 sec
onds after which the pressure 15 released After a
pause of about 3 seconds the procedure 15 repeated
Ventilation 15 accomplished by the pressure of the
viscert agamst the diaphragm resulting in active ex-
prration after which passive mspiration ss accomphsh
ed by the elastic recorl of the compressed Jower chest
cage (SeeFig 8)

SILVESTER METHOD (ARM LIFTCHEST
PRESSURE) (rusii-porLl) Thismethodhas
the advantage of being adaptable to situattons in
which for one reason or another 1t 15 smpossible or
madvisable to place the patient 1t the prone posttion
It has the sigmificant disadvantage that with the pa
tient suptne the upper arrway n mote kkely to be-
come obstructed from the tongue and jaw relaxation
In additon the supine posittion does not facilitate
the dramnage of secrettons Iorugn matenal and the
ke from the vpper and Jower resprratory tracts

The pattent 1s placed 10 the supine positon with
the arms folded on the chest The operator kneels at
the patients head and faces hus feet He grasps the
pauents arms just above the wasts hfts them up-
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ward then above the head and finally downward
until they touch the surface on which the patient 15
Iying The patient s arms are then placed on his chest
and pressure 1s exerted downward The first maneuver
produces active msprration and the second otte actve

A

F1a 9 —Silvester method (arm lift-chest pressure) of astt
ficial 1

P

expiration As 1n the Schafer method there should be
pauses between the inspreatory and expiratory phases
{See Fig 9)

NIBELSEN METHOD (ARM LIFT BACK
PRESSURE) (PUSHPULL) Inths techncthe
pattent s prone with the head extended and placed
on the hands The operator faces the feet of the pa-
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tient kneels upon cither knee and places his hands
under the arms just above the cibows The patienis
arms are then hfted upward and the operator rocks
backward drawing the arms toward ham until he
meets tesistance The patents arms are then placed
on the surface on which the pauent rests and the
operator moves his hands to the patents back at a
pornt just below the scapulae He then rocks forward
exetting pressure downward As m the Silvester
method the first maneuver produces active Mspira
tion and the second active exprranton Cychng 1s the
same as for the other techmes (Se¢ Figs 10 and 11
4)

HIP LIFT (PULL) In this techme the pa
uent 1s m the prone posiion as in the Schafer
method The operator faces the head of the patient
kneels on one knee at the Isvel of the pauents hip
and places the other foot near the opposste hip The
operator s hands are placed under the hips of the pa
tient at the antertor supenor thac spines and the pelvis
1s rased 4 6 mn The hips are then Jowered to the
surface on which the patient 1s resting and the cycle 15
repeated at approuimately the same rate as for the
other technies This techmic produces active snspira-
tion only

HIP LIFT BACN PRESSUREL {(PUSH PULL)

‘The pauent 1s placed 1n the same posiion as for the
tup hiit technyc and the procedure for hftng the hips 1s
sepeated Howeser alternating wath the hfung of the
patients hups pressure 1s appled by the operator



Fio 10—Arm lift back pressure method of artificial res
piration (after Niclsen) A placing hands for arm lift B arm
nft € placmg hands for back pressure D bach pressure

44
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FiG 11 —A4 placement of hands and feet for arm hft back
pressure method B placement of hands and feet for hip hft

back pressure method LA left knce RA night knce LF left
foot RF nght foot.
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Fig 12—Hip hift back pressure method of artificial Tespt
ration A placing hands for hup Lift B hip Lift C placing hands
for back pressure D back pressure

46
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with his hands just below the scapnlae The fingers
are spread and the thumbs are oppostie each other
about 1 in from the mudlne As the operator hits the
hips e rocks backward, and as he apples pressure he
rocks forward His arms are kept strarght at all times
Cycling sate 15 as for the other techmes This method
provides actrve mspiration with the hup-hit and active
expiration wath the back pressure (See Fig 12, see
also Fig 11 B)

HIP ROLL—BACK PRESSURE (PUSH PULL)
In this technie the patient and operator are n the
same positions as for the fup-hft and hip bt back
pressure technies The latter method 1s modified 1
that mnstead of hfung the hips the operator uses the
knee on wiuch he s resting as a fulcrum on which to
roll the huips of the patient The operators arms are
kept strarght and he rolls in the same direction as he
is rolling, the patrent Attentron must be pard to roll
g the patient sufficiently to clevate both hips from
the surface on which he s resting Back pressure 15
apphied alternately with the roft of the hips of the
patient This method provides active mspiration and
active exprration (See Fig 13 )

EVE S METHOD A good method of manual
artifiral sespiration which has not been very popular
i this country but widely used m England s use of
Eves roching stretcher In this method the patient 1s
placed prone on a board which 1s then placed on a
sawhorse or barrel or some other fulcrum of sufficient
height to permut 45 degree tlung of the board (Fig
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Fic 13 —Hip roll bu b pressure method of artfictal res
puation A side view of hip rol} B front view of hip rol!

14) The abdomen of the panent 15 located on the
boatd over the spot where 1t 15 placed on the fulcrum
‘The head 15 placed to insure an arway and the arms
are fixed along the sides The board 15 tidted through
a 90 degree arc with the patient s head alternately down
and up The abdommal contents alternately press and



Fic 14 —Lves roching method of arnficial resprration A
the panent is placed on the board in the position ¢ senbed in
the text and shown here His hands may be fastened to the
side if desired to prevent injury during movement of the board
The board rs moved through the arc shown in A and 8

4%
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release the diaphragm and effect ventilation 1n this man
ner This method and position also facilitate control
of the airway and elimunation of forergn matenal m
the respiratory tract With the patient in the prone
posttion and the board tited through a 90 degree arc
tidal exchange 1s between 550 and 850 cc It 1s claimed
that this method has another advantage 1n that 1t fa
cilitates venous return to the heart and therefore 1m
proves cardiac output

The r methods ac artificial ven
ulation by providing positive mnflation by the introduc
ton of air or oxygen and sometimes muixtures of ox-
ygen and carbon dioxide under increased pressure 1nto
the tracheobronchial tree These methods are consistent
Iy and sigmificantly more effective than the manual
methods yust outlined However they are sometimes less
readily available than the manual methods because with
the exception of the mouth to mouth technc some
type of apparatus and gas supply 15 requred

MOUTH TO MOUTH METHOD This 1s one of
the smmplest and most efficient of the resuscitative
methods Tidal exchange 1s adequate and 1t 15 always
avalable In addiion 1t has been demonstrated that
higher than normal minute volume exchange can be
casily effected with relatively minimal energy output
Because of this elevation 1n minute volume exchange
high oxygen saturation of the hemoglobin can be
achieved 1n spite of a tenston of oxygen mn expired
air which 1s lower than that of atmospheric air With
suitable ventilation 1t has also been demonstrated that
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there 15 no deleterous ncrease 1 carbon dioxide
tenston *

Elam and Safar have evidence to substanuiate the
efiectiveness of mouth to mouth or mouth to aeway
artificrat ventifation With the same personnel who per
formed the manual methods so nefficiently there was
not a swngle fadure to produce tidal volumes of 1,500
mi and over with the foregomng techmc

The prominent disadvantage 1s esthettc and many
are discouraged from employing the techme for that
reason An equally effective and somewhat more es
thetic approach 1s the mterposiion of an ordinary
anesthetie face mask between the mouths of the pa
tient and the operator The mask makes possible a
better apposition and the added dead space augments
the concentration of carbon diowde + There 13 unjus
tified crsticism of the technuc on the basis of the possibtl
1ty of oveninflation and rupture of alveolt even 1n the
fant This latter factor can be simply and readily con
trolled by watching the chest and lmiting inflation
pressures to that necessary only to begn elevation of
the chest cage

In this circumstance the patient 15 supme As a
result the resuscitator must take extra precautions to
establish and maintain the airway as outhned earlier
He must be especially alert to foreign matenal 1n the

Greene D G Baver R O Janney C D and Elam J
D Expred mir resuscitation an paratyzed human subjects J
App! Physiol 11 313 318 Scptember 1957

iflam ¥ O Brown E. S5 and Eider J D Amificial res
pration by mouth to-mouth mask method, New England J
Med 250 749 754 May 6 1954
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arrway and remove 1t by the most surtable means at
hand After estabhshing the airway the resuscitator
kneels close to the patients left ear and places his
mouth over the patients mouth or on the face mask
He must occlude the patients nostnls to dimimsh air
leak through them This may be done by pinching the
nose together or by leaning against the nares with the
nght cheek In infants and small children 1t 1s usually
advisable to include both nose and mouth m the mouth
of the resuscitator The resuscitator then blows gently
and watches the chest of the patient As soon as the
chest begins to elevate blowing 1s stopped and the
mouth of the resuscitator 1s removed from that of the
patient permitting the patient to exhale passively (See
Figs 15 and 16 ) If with blowing into the patients
respiratory tract there 1s no elevation of the chest and
there 15 rumbl m the h the

must recheck the patency of the airway improve the
contact with the patient by eliminating leaks between
mouths or between mask and mouths and/or use more
forceful blowing (See Fig 17 ) Dilatation of the stom

ach may accompany this type of artifictal ventilatton
and 1t will be detected by protuberance of the stom

ach wall and a hollow sound to percussion of the ab

domen If dilatation 1s present pressure over the stom

ach should be applied to remove the excess gas 1n the
stomach but one must be prepared to remove from
the pharynx any other material that may come from
the stomach with this maneuver If gas 1s not easily ex

pelled by pressing upon the abdomnal wall ntroduc

tion of a gastric tube may factlitate the procedure
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F16 15 —M\louth to mouth technic
Fic 16 —Mouth to-mouth techmc

Mouth to Aiwnav Techme —Safar and McMahon
found 1 the course of their observations on mouth
to mouth methods that blowing into the upper airway
of a patent through an oropharyngeal arrwav placed
in the mouth of the patient was more acceptable to
the operator and produced excellent venulation :md
mimmal gastne They
No 4 oropharyngeal airw1y with a No 3 ompharyn-




Fig 17 —Mouth to mask technic A4 inflaion B operator
inhales while pattent exhales

ks
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Fi1c 18 —Mouth to-airway te hare  (Note placement of
instrument and position of patrent and resuscitator )

Fio 19 —~Mowh to-arrway technic  ¢Note clevation of
chest wirh snflation mancuver and position of resuscnator s
hands in mamtaming mrway and occluding nose )

48
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geal airway by welding the two together at theur respec
uve bases (ip end) Each faced m an opposite direc
tion to form an § shaped instrument (See Figs 18,
19 and 20 A and B ) With the exception of infants
these two awrways will fit most patients who require
emergency resuscitation

The appropriate sized airway of the pair 15 ntra
duced as described earher (Fig 4 page 25) Alter
the mrway has been properly snserted and the jw
supported to eliminite obstruction the resuscuator
Lnecls at the head of the patient closes the nose with
the thenar emmnences of lus thumbs and blows nto
the awrway that remains outside As in the techme for
mouth to mouth or mouth to mash ventilation  the
resusciator must watch for elevation of the chest and
cease blowing as soon as elevation 1s observed to per
mit exhalanon to take place

This techmic 1s simple produces effective ventifa
tion 1s more esthetic  can be learned readily by fay
personnel and requires minmal energy output The ap
paratus 1s mexpenstve and efficient

APPARATUS FOR ARTIFICIAL VENTILA
TION One of the simplest devices 1s the hreiselman
hand operated cylindncal bellows On one end 15 2
face mask (1t may also be attached to an endotracheal
catheter) and on the other 1s a handle By alternately
pushing and pulling one can apply positive and negd
tive pressure fo the sirway and the lungs

All other devices used for artificial ventilation &m-
ploy enther the Ventun pnnciple a piston or compres
sion of a bellows A gas under pressure from a cylin
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with metal insertion

der (usually ovygen) is dudnered to a Ventun device
to a piston fo 3 camy compressing a bellows or to a
chamber m which there 1s a bellows of a bag

The pas under pressure 1s &dnered through a pa
tent arway to the lungs After a predetermuned pres.
sure has been reached the volume of gas 1s vented
1o the ambient atmosphere If venting s facilitated by
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and a connecuon for a 3 L anesthetic rebreathing
bag (Fig 21) By applying the face mask and filling
the bag with oxygen one can accomplish active and

s |

FIG 21 —Simple but extremely eflective method of artift
cial ventulation of the lung The mask 1s applied snugly 10 the
face and intermitient positive pressure is apphed by hand to
the rebreathing bag full of oxygen The oxygen 1s delivered 10
a mpple connection on the elbow fitung between bag and mash

complete inflation of the lungs by manual compression
of the rebreathing bag The degree of 1nflation can
be ly and p y lled by observatod
of the patients chest and the rate can be adjusted to
suit the patients needs The apparatus 15 simple and
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smespensive and provides an eptieely efficient method
of artificial respicatton It ektnunates the necessity for
complicated expensive heavy respirators The bag
and elbow can be connected through sustable connec
tors to an endotracheal catheter 1f desired Wah this
apparatus or with the conventional resuscitators, tidal
exchanges of 1000 1500 cc can be ohtaned

1t must be remembered that although axygen 1s
the natural P of the r and
the simple bag wnd mask oxygen con still be given
by face mash or catheler to patients recewing arti
ficial respiration by any of the other techmes There
1s absolutely nothing to be lost and much to be pamed
by gving otygen wath alf forms of artsfirial respira
tion The additton of oxygen to the respired atmos
phere may mean the difference between successful and
unsuccessful revivification

There has been a tendency 1 the past to hmt the
extent of tidal exchange duging artificial ventlation by
mercury of water set at pred
pressures  Since the volume of air flow n a given
tnterval requited to ventilate a patient surtably may

the use of ¢ 1y above the

usual iuts of 20 cm of water these devices have been
fargly abandoned If close attention 5s paid fo the
movement of the thoracic cage of to the medhastinum
(f the thorax 1s open) there 15 hitile need to apply
undue pressure The occasional patient may suffer the
rupture of an emphysematous bleb but more patients
will beaefit by adequate venulation




62 ARTIFICIAL RESPIRATION

RESUSCITATION OF THE NEWBORN

There 1s a umversal tendency to consider resus-
citation of the newborn a special problem For this
reason it s treated separately mm this discussion of
resuscitative measures  Actually the primary distn
pguishing feature of the problem s the euology of the
depresston of respiration in the newborn infant Pro
phylactic treatment 15 most effective and every effort
should be taken to avoid depression of resprration
from analgesics hypnotics and anesthetic agents ad
mumstered to the mother Rapid labor accompanied
by persistent increased uterine tone should be munt
mized if possible Operative deliveries should be ex
peditious and nontraumatic It i1s pot within the scope
of this book to elaborate on these factors

The fund. 1 principles hined 1n the pre
vious discussion apply to infants as well as to adults
Establishment and of the airway and

venulation of the lungs with oxygen are essentrals it
both circumstances The baby who 1s severely as-
phyxiated 1s often 1n shoch and the shock must be
treated by mamtammng warmth and avoiding exces
stve handling and too vigorous resuscitative efforts

As 1s the case with adults, the baby s lungs can be
nflated by mouth to mouth nsufflation by application
of a small mask and connected bag of oxygen or by
endotracheal mntubation and subsequent ventilation wath
oxygen A number of devices for infant resuscitation
are on the market all of them activated on the samé
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prnciple as are the resuscitators for adults Constder
able justifiable concern is taken over the necessity for
Itmating the mflation pressures in the mfant but agam
as with adults the inflation of the Jungs can be simply,
i and safely led by watching the chest
«age The lungs need be inflated only to the point at
which the chest wall begins to hfr and there 1s really
httle necessity for elab 1 devices for
this function

The depressed and asphyxated baby should be
handled gently should not be hung up by the heels
and should be kept 1 a warm environment with head
slightly down Immerston m ice water and slappmg
are ad dly effective ) d and
physiologreally sound in that they produce potent
retrogenre stumuli However they are effective usu
ally only m the mildlv or moderately depressed
fant who 1s readdy resuscitated by less strenuous
means and are usually totally meffectise i the se¢
verely asphyxated baby In the latter the immersion
and other vigorous resuscitatne cfforts tend to en
hance the shock which 1s present and may be detn
mental to the resuscitative effort

The infants urway should be cleared and kept
clear before and duning resuscrtatne efforts This can
be accomplished by several means but the most ef
fective 1s the mnsertion of a smali urethrat catheter mto
the pharynx nd into the larynx by direct vision
with a laryneoscope Aspiration 1s often effectively ac
comphshed by placing a catheter in the pharynx aad




64 ARTIFICIAL RESPIRATION

applying suction from the mouth through an nterposed
glass receptacle A small rubber ear syrmge 1s useful
for aspirating mucus from the mouth of the nfant

It 1s also possible to msert a catheter nto the
larynx of the mnfant by putung two fingers into the
mouth elevating the epiglottss and passing the cathe
ter between the fingers Extreme adeptness with this
technic can be attamed and the need for visualization
of the glottic area with a laryngoscope can be obviated

Innumerable infants would not have presented re
suscitative problems had they not with their first
voluntary inspiration aspirated into the tracheobron
chial tree a quantity of mucus etc from the pharynx
The first act of the obstetrictan on dehvery of the
youngster should be prompt and adequate removal
of foreign matenal from the pharynx and upper re
sprratory passages



Oxygen Therapy

OXYGEN therapy 1s an essential element n the suc-
cessful of most and
an understanding of the pracuca) factors mvohved in
the recogmiton of oxygen want and in the methods
of ns admmstrauon 1s ymportant It 15 pertment to
point out that oxygen can be made available to atmost
overy patient even in what appear to be remote
places and unusual suuatons  Small cylinders of
oxygen are p d cauly and eq for its
adnumstration 1n emergencies should be kept con-
stantly avaifable Figure 22 (llustrates a small cylinder
of oxygen and the numimal equipment conuisting of a
mash and rebreathing bag necessary for sts adauimus

traton It cannot be emphasized too strongly that the
recognitron of sncspient hypoxia and the prompt st

tution of oxygen therapy are essential factors i achiev

ing good results No longer should the admmustration
of otygen be delayed until cyanosis develops nor
should the oxygen tank be wheeled 1 only as a last
Tesont 10 wmpress the relatives and fnghten the patent

[3]
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SIGNS OF OXYGEN WANT

The most rehable sign of early oxygen want 15
the pulse rate As hypoxerma or hvpoxia develops
the pulse rate increases and as the hypoxemsm or
hypoxia 1s rehieved by excess oxygen the pulse rate
returns to 1ts onginal level One
can assume that the tachveardia
1s not due to oxygen want 1if there
1s no change m the pulse rate with
admmestration of the proper con
centration of oxygen The pulse

Fio 22 —Unit consisting of small
cvlinder of oxygen yoke tubing bag
and mash that can be transported €as
1y and used 1 isofated areas for re
suscitation ot for oxygen therapy

e —

7 rate can also be used as a gmde
,/ ¢ to the proper time for discontun
‘ ¢ i uance of oxygen therapy If oxy
L.A‘ gen therapy 1s discontinued and
the pulse rate mises the patient still requires excess 0xy
gen but if the pulse rate remains steady excess oxygen
1 no longer needed These alterations 1n pulse rate oc-
cur within a few minutes
The character and rate of respiration may change
very liftle until relatively acute oxygen want develops
at which time the rate increases



Jues n3Ax0 IIEITPOW jo sulg— gL it

€
WIONAH AW 4

{wann3d SSINSSTILSTY ALTIXNY )

SIONVHO TVININ




£
SNOISTNANO!

iuem uITAXO Bnde Jo sulig— pg o1y

9

68



SIGNS OF OXYGEN WANT 69

Central nervous system changes are mamfested
the early stages of oxygen want These are represented
by sighing yawmng and resflessness which pro
gresses at times to acute delinum  Restlessness 15 a
common mantfestation of oxygen want and too often
1s mustakenly treated wath sedative drugs These respir-
atory depressant drugs only increase the oxygen want
and fail to control the restiessness until dangerous doses
are gwven In contrast oxygen wilf correct the tme cause
of the restlessness without resort to depressant drugs
Restlessness and apprehension tn any patient should
suggest hypoxta and oxygen therapy should be tried
before depressant drugs ate gwen Precordial pan
may develop i the early stage of oxygen want and
some patients have fibrillary muscle twitchings

In 2cute oxygen want the pulse may become slow
and bounding and the pupis fixed and didated and
the respiraions which may have been rapid and
shallow  brcome depressed and wrregultr  Cyanosis
which may have been only shght may become se-
vere and conwulsions may replace the muscle twitch
g There is no question of the need for oxygen m
thes smuation There should hhewise be no guestson
of the need for oxygen in the patient exhibiung the
stuns of early oxyeen wint Remember that cyanoss
5 a late sign of hypotemia and that senous hypoxia
may be present n the absence of cyanosis Cyanosis
cannot develop m patients sho have less than 6 Gm
of hemoglobin per 100 cc of blood but these panents
can have acule oxygen want
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METHODS OF ADMINISTRATION

There are 4 common means of admimstering oxy
gen therapy (1) the tent (2) the mask, (3) the
box and (4) the nasopharyngeal catheter The best
source of supply of oxygen for all of these 15 the
244 cu ft cylinder of commercial oxygen or a central
supply from which oxygen 1s piped to the bedside
Medical oxygen 1s merely commercial oxygen dressed
up 1n a smaller cylinder and 1s needlessly expensive
Commerctal oxygen may be obtmined in any welding
or blacksmith shop or direct from the distnibutor and
consequently 1s available n nearly all commumiies
A reducing valve 1s needed to reduce the high pres
sure of the large cylinder to a safe delvery pressure
The reducing valve may be of the type used by the
welder or it may be adapted for use m oxygen ther
apy by having incorporated mn 1t a regulator valve
with a flowmeter to show the flow of oxygen n liters
per mmute In an emergency the welders reducing
valve 15 acceptable the necessary rate of flow bemg
estimated by the patients response

OXYGEN TENT The principal advantage of the
oxygen tent are the adaptabulity to children cooling
of the atmosphere and the absence of appliances oft
the patients face The disadvantages are its lack of
availlability 1n most emergency situations the rela
tively hugh 1mtial cost the need for close and constant
supervision to proper ns and s
interference with complete nursing care The last factor
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15 a partieular disadvantage mn an emergency It 1s
essenta) that an oxygen tent be closely supervised Yo
assure a satisfactory concentration of oxygen and a
suitable atmosphere n the canopy Minimal leaks 1
the canopy and the improper tucking m of the tails
of the canopy reduce the oxygen concentration out
of proportion to the size of the leak (Fig 25) It
1s imperative that a rubber sheet be placed under the
bed sheet i the canopy to prevent oxygen leak
through the matiress Frequent sampling of the tent
atmosphere should be done to guarantee adequate
oxygen concentration Stmple inexpensive apparatus
are avalable for this purpose Tents should not be
used for admimstering oxygen therapy unless adequate
supervision s avaulable

oxyGEN Mask The pnncipal advantage of the
mask for rdmunistration of otygen therapy 1s the ease
with whuch very high concentrations may be obtaned
It 1s also uselul for patients who object to the naso-
pharyngel catheter or tent Contrary to what mught
be expected the masopharyneeal catheter is better tol
erated then the mask for long-conunued oxygen ther
apy The disadvantages are discomfort to the patent
when worn over long peniods and snterference with
nusing, care  particularly when the oronasal type of
mask 1s used If the nasal mask alone 1s used the
pauent must co-operate by heeping his mouth closed
{Iig 26) Itis 2 sunple method although somewhat
Tore nufsing care s required than with the naso-
pharynieal catheter method because the mask must
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F16 25 —Oxygen tent

be kept fitted tightly over the nose and mouth and
frequent massage of the areas in contact with the
mask 1s 'y 10 prevent p 3} Prac-
tical use of this method is confined to patients who
requre high concentrations of oxygen and pahents
n emergency situations often require high concen
trations
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oxyGEN 80X The oxygen box 15 a convemient
economecal and simple means of supplymg excess
oxygen to miants and small children Relatvely high
ations can be ob d with ble flow

rates Nursing care 1s unhampered Use of the ovygen
box 1s not 1s wide pread as st might be A simple

Fie 76 —Ovxygen mask

open top box can be made tn ot hospital shaps
A flow rate of 7 10 L per minute prosides a con
centratton of 70 per cent or more It rs essenta}
however that the apron an the fromt of the box be
secured tichtly to prevent leaks

The oxygen bot fins been supplanted by a similar
duice known a5 the Croupette (Fig 27) This device
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operates upon essentrally the same principles as the old
style oxygen box but 1t has 1 more effictent hurmidifying
umt It does not have an open top It 1s especially use

Fio 27 —Croupette This unit 1s m some respects simular
to the oxygen box It 1s useful for infants and small children

ful n those circumstanices n which an atmosphere high
1n humidity and oxygen 1s desired

NASOPHARYNGEAL CATHETCR The naso
pharyngeal catheter method popularly but improperly
termed the nasal catheter method 1s most readdy
avatlable m all situations A concentraton of 3545
per cent of oxygen in the alveol 1s obtaned with 2



Fig 28 —~Nasopharyngeal catheter method



76 OXYGEN THERAPY

moderate flow rate (7 8 L per minute) The technic
15 simple  requinng mtnimal supervision (Fig 28)
It 15 economucal and there 1s no interference with
nursing care

There arc a few fundamental requirements for the
proper use of the nasopharyngeal catheter method
Fatlure to adhere to them results i mefhcient therapy
and accounts for many poor results obtamned with the
method The first req: 1s proper hurudtfi
tion of the oxygen sm-c the dry oxypen from the
cylinder 15 irmtating and causes discomfort In emer
gencies oxygen can be given for short periods without
humidihcation A number of good hummdifiers are on
the market In an emergency a humudifier can be
made quickly and inexpensively of two mulk bottles
or Mason jars some glass and rubber tubmg corks
and a rubber sponge for breaking up the oxygen mto
fine bubbles Good humudifiers should have a safety
valve at the delivery outlet set at 40 mm Hg pres
sure With such a valve 1ncreased pressures cansiot
be bult up and suddenly released in the patients
pharynx Also the delivery tube can be clamped oft
duning swallowing to prevent the swallowing of larg®
amounts of oxygen The valve also provides a chech
on the patency and cleanliness of the catheter because
a dirty and plugged catheter will build up back pres
sure The valve also prevents severe gastric distentiont
1f the oxygen delivery tube 1s madvertently connected
to a gastnic suction catheter

The second 1s proper pl t of
the right type of catheter The catheter may be made
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of latex gum rubber or plastic size 14Fr and should
have a larye lumen Several holes should be present
along 3 distance of 1% i from the tp An ordmary
red yubber urethral catheter may be used but extra
holes should be burned or punched m the area near
the up Proper placement of the catheter mn the naso
pharynx 1s a smple proveduce With the oxygea flow
mg the catheter 1s ntroduced along the floor of the
nose mto the nasopharynx a distance equal to that
from the side of the nose to the tragus of the ear
Aunother method 18 to introduce the catheter unul the
patient begins to swallow oxygen The catheter then
» retracted to a point just short of the swallowing
reflex It 1s unnecessary to visuahze the up of the
catheter i the masopharynx With the catheter m
posstion a flow of 7 L per minute will provide a
concentration of 35 45 per cent m the alveolt Amy
deviapion from this posiion will reduce the effechive
concentration

The disadvantages of the catheter method are few
bemng chiefly the inability to obtam high concentra
tions when needed and occastonally an objection by
the patient to presence of the catheter Most objec-
tions by patients can be traced to use of mmproper
catheters to catheters which have become dirty to
madequate humtdificatton of the oxygen and to m
correct placement of the cathwter The nasopharyngeal
catheter method provides an efficrent means for the
routige treatment af oxygen vant



Circulatory Emergencies

SUDDEN CARDIAC ARREST

THE CATASTROPHE of sudden cardrac arrest usu
ally n the operating room 1s an emergency which
confronts almost every physicran at least once dunng
s career  Sudden airculatory arrest may be due
etther to cardiac standsull or to ventncular fibrdlation
The former condition occurs more frequently than the
latter Cardiac msufficiency of this degree 15 usually
detected by loss of palpable pulse loss of detectable
blood pressure lack of bleeding 1n the wound extreme
pallor with a gray tinge motthing and coldness of the
skin The series of events which precipitates abrupt
circulatory arrest 15 complex and open to speculation
Effecuve treatment 1s available and prompt action may
prevent an otherwise certamn fatality

TREATMEMNT The most essential single thera
peutic measure 1n sudden circulatory arrest 1 1mme
diate of the crcul The t
tion of oxygen in high concentration with artificzal

78
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pul )t by the outhmed
Chapter J 15 of paramount mportance to mamtam
adequate oxygenaton of the Jungs and also to ad
in crrculation of the blood In cases of sudden cardrac
arrest or fibnllation effective cardia  compression
must be inshituted at once If the ventricles are fibni-
fating defibnflation must be accomphished It 35 em
phasized that dagnosis of asystole or fibnilation can
be made only by direct inspection of the heart through
the open chest or by an electrocardiogram Several
methods of mterrupting ventncular fibnitaton are
available (1) electne shouk (2) imjection of pro
cane arude hydrochlonde (PronestyI®) into the blood
stream or aunicle (3) wtravenous or mtraventricular
wgection of q di 4 and (4)

myection of potasstum chlonde They may be used
separately or together Electri. shock can be apphed
by means of the bared ends of two wires leading from
an ordinary 110 volt outlet There are now avadable
several devices constructed with two flat electrodes
to be placed on opposite sides of the heart Current
from this apparatus 1s usually 110 volts with 0515
amperes The shock (s usually automatcally lmited
m duration although 1t 1s 1mtiated manually 1 qun
1dine 15 used quimdine gluconate (08 Gm per 10 ml
ampule Lilly) 1s avadable QOrdinanly st 1s not gnen
more rapidly than 40 mg per munute The ampules
may be used as pachaged or diluted to 20 ml with
wsotome sodwm chlonde solutton Procaine 5 o of
2 per cent sofution may be guen intravenously or
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mtra auncularly Procane amude hydrochlonde (Pro
nestyl®) 1s ordmarnly not given faster than 200 mg
per minute and a total dose of 10 Gm 1s seldom
exceeded without a short rest period Potassium chlonde
may be introduced mto the aorta after 1t has been
clamped distally A 3 per cent solutron of potassium
chloride (40 meq /20 ml ) 1s used n children Twice
this dose 1s used 1 adults The heart 1s compressed
with the aorta clamped to circulate the potassium mto
the coronary system

Epinephrime 15 reserved for treatment of cardiac
standsull and should not be used for defibriilation
because 1t makes a hypenrntable myocardum even
more wntable Extensive laboratory imvestigations 1n
dogs have shown that if eptnephrme 15 to be used
attempts to restore cardiac action 1t should be given
mto an auncle The drug should not be given mnto
the ventricular muscle because of the greater tend
ency to production of fibnllation The vsual ampule
of 1 ml of 1 1000 epnephrine should be diluted 10
times and only 1 ml of this low concentration should
be given at one time It 1s recommended that ept
nephrine never be given blindly through the closed
chest wall not only because the drug may be mjected
into the ventnicular muscle but more significantly, be
cause 1t 1s defimtely contraindicated n fibnllation

The heart has an mherent capacity to function a5
a pump but when sudden circulatory arrest occurs
no one can foretell whether a few stimulatory manip
ulations of the heart through the draphragm will m
duce an effective rhythm or whether a prolcnged
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period of artifivial cuculation by cardiac compression
will be necessary Time 1s at a premmum and must not
be squandered The deadlme for complete recovery
is approxumately 3 mumnutes

If the thorax 1s open when the heart stops com
pression can be quickly and effectively executed If
the abdomen 15 open when the heart stops and com~
pression throu h the diaphragm Joes not produce a
palpable radial or caroud pulse the compresston 18
probably not effective m propeling the crculation
and the heart should be securely grasped by actually
entering the chest without delay through a new
transthoracic meiston When netther cavity 15 open a
direct antenior mntercotal approach through the left
fourth or hith nterspace should be made This will
allow the sndex and middle fingers of the left hand to
be placed duectly agamnst the heart and so permit
wterouttent compression of the ventncle agamst the
sternum  The rate and force of cardiac compression
should be suffictent to produce a palpable puise and
a measarable blood pressure

It 15 usually mecessary to open the pencardium
in order to accomplish effective cardiac compression

There are instruments which are said to be ef
fective m imtrating, and maintaiminy, cardiac contraction
by the applicaton of mterrupted electric current to
the chest wall The effectiveness of these devices 1s
open to seriou, question Considerable danger 1s as
sociated with their use in that attempts at resuscitation
by means of these devices may serously delay direct
mspection dragnosis and adequate therapy
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Epinephrine should be used with extreme caution
during, recovery following restoration of cardiac action
to strengthen contraction of the myocardim 1f hem
orthage and shock are complicating factors blood
should be given to assure adequate cardac filling
This my be accomplished by intravenous or mtra
artenal fuston

When co ordinated cardrac action has been re
sumed the damage of anoxemia must be estmated
and emphasis directed at arding and encouraging
the recovery of injured cerebral and cortical tissue
If the period of circulatory arrest was Jess than three
minutes complete recovery may be expected but if
more than eight minutes survival 1s not ltkely

In the presence of sudden circulatory arrest m
action and indecision will certanly lead to fatality
Just as artificial resprration 1s mandatory for respira
tory falure so must cardiac resuscitation be quickly
and effectively nstituted for circulatory arrest and 1

y 1 d by the dered and Ju
dicious admmxslmucn of procamme procatne amide
hydrochloride epinephrine quinidine or electnic stm
ulation of the heart

ANGINA PECTORIS

Angina pectoris 1s a descriptive term applied to
attacks of paroxysmal pamn or discomfort in the chest
ordmanly induced by exertion or emotional upsets
and promptly relieved by termination of the precipt
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g factor The pam 1s classically substernal and
1y or mav not radiate beyond this area Radsation
. most common to the tner aspect of the left arm
ccastonally as far as the finger nps Radiation to
ther areas ofien occurs and occasionally the pam
nses 1 one of the referred areas The attack seldom
sts Tonger than five mmutes If the attack persists
eyond 15 munutes coronary nsuffictency or coronary
hrombosts nstead of angma pectons should be sus
ected Anxiety and fear of mmpending death often
ccompany angina pectorts white diffuse sweatmng and
lyspnea are unusual

TREATMENT The mmediate attack is treated
y nuntes Nitroglycenn tablets 03 06 mg (1/200
/100 gr) sublingually are usually effectne Amyl
mnte by mhalatton usually brings prompt relief Ether
lrug may dimuush artenal tenston or cause severe
ieadache and palpitation Either drug may be repeated
I relief does not occur but overuse 15 to be avotded
n peneral these drugs are meffective of even harmful
vhen used in the attempt to reheve the pam of coro
vary 'y ot coronary th

The frequency of angmal attacks sometimes can
ve dimmshed and the exercise tolerance tmproved
3y use of longer acting vasodilator agents There are
many such preparations avadable but papavenne and
drugs of the xanthme senes have enjoyed the longest
use It 1s generally believed now that pentaerythntol
tetramtrate (Peatrate®) 10 to 20 mg 4 tmes duly
s more useful The recent mtroduction of a  delayed




84 CIRCULATORY EMERGENCIES

action preparauon of Pentrate™ 80 mg at 12 hour
mtervals shows promse of becomuing 2 uscful drug
Ethyl alcohol has no sigmficant effect on the coronary
crreulation and its ability to relteve the paimn of angina
pectoris appears to be based entirely on 1 sedative
action

MYOCARDIAL INFARCTION

One of the common emergencies with which the
physician 1s confronted 1s the patient with an acute
myocardual infarction who requires immediate emer
gency therapy

TREATMENT The measures used i treatment
are dictated by the seventy of the symptoms and
signs assoctated with myocardal infarction The intial
therapy 1s directed toward supplying oxygen Proper
handling of the patient relief of pan and combating
shock 1f 1t exists The less tmmeduate therapy 15 d¢
signed to prevent thromboembol p to
forestall the development of dangerous cardiac ar
rhythmias and to assure the prompt recogmuon and
treatment of cardiac farlure if st appears

Oxygen can be supplied on an emergency basis
by the methods outlned in Chapter 2 It should be
remembered that 1n small communities and farmmng
areas oxygen can be obtained from welders and farm
ers that 1s quite smtable for use in emergencies 1t
oxygen 1s not immediately available prompt and VIg
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orous attempts should be made to procure 1t and con
sideratton of 1ts use should not be abandoned merely
becavse a well organzed oxygen therapy service 1
not at hand

The patient should be gently handled and he
should be kept warm The optimal positton 1s the
semuerect or Fowlers posiion This position reduces
wenous pressure at the heart and awds pulmonary ven
nlaton 1f the patient 1s unconscious this position 15
Likely to mncrease the tendency to obstruction of the air
way and the vanous means for controlling a patent
awrway outhned m Chapter 1 should be immediately
apphed Especially when extra oxjygen 15 not avarl
able airway obstruction should not be allowed to de-
velop or persist because 1t may sigmficantly reduce
the oxygen supply to a heart already suffering from
ovygen deficiency

These seem hke petty details but they =re impor
tant with respect to the patients welfare and chances
for life

MORPHINE The relel of pain m coronary
acclusiont 15 paramount and for tius putpose mor
phine 1s the drug of choce It not only riheves the
pain but induces rest thereby dimimushiny, the panent s
oxygen demand However profound narcosis is to be
avoided Morphine may be admurustered by esther the
subcutancons or the ntravenous route

Intravenous admenustranion of morphine ~If 2
prompt effect 15 deswwed morphine should be given
mtravenously Pamn 1s relieved almost smmediately
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but fully as important 1s the fact that mntravenous ad
mumstration  permits evaluation of the effect of the
drug as 1t 1s being given and its discontinuance when
the desired effect 1s obtained There s less tendency
m these Circumstances to overdose the patent The
drug should be given over 3 to 5 munutes, preferably
mn about 5 cc of saline or distilled water although
it can be admimstered in the same preparation that
15 given subcutancously When the latter preparation
15 used ad auon 15 con ly delayed by
withdrawing blood nto the syringe at frequent ntenvals
during the myection Pamn 15 usually relieved by less
than 15 mg (% gr) if not more can be given by the
intravenous route unul the destred relief 1s expenenced

Intravenous admimustration of morphme prevents
the harassing situation expertenced by many a doutor
who n an emergency has admunistered morphine
subcutancously only to find the patient still wrthing
n pan 15 or 30 mmnutes later He 1s then tempted to
give more morphme because of the patents com
plamt and the isistence of the family At thus pomnt
he does not know whether the patient needs 8 mg
(% gr) 15mg (14 gr) oreven 30 mg (¥4 gr) He
usually gives an addional 15 mg This may relese
the pain but it may also depress the respiration The
mmparred ventil often pamied by respir
tory obstruction associated with relaxation of the [a%
due to narcosis from the morphine seriously hampers
oxygenation espectally when oxygen therapy has not
yet been started

For re emphasts there 1s no contraindication 0
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the use of marphine intravenously when 1t ss proper
Iy admmstered

Morphine 15 not essental 1f the pamn 15 relatvely
muld It can easdy be releved by mepentdite (Dem
erol®) or codeme If the pan already has subsided
by the time the pattent 18 seen none of these drugs
15 necessary

BARBITURATES If there has been no pain
or 1f 1t already has subsided sedatives often are advis

able A number of bar can be ad ed
1 Iy m ths Amytal

Sodwm™®  phenobarbital sodum  (Luminal®)y  and
barbital  sodium  (Nembutal ) Amgytal® and

phcnobarhltal are grven m 10 per cent soluttons and
pentobarbital 1n a 5 or 6 per cent solutton The druys
are gwven slowly aver a 5 rmute peniod and for unnl
the pauent begms to fall asleep and are then discon
tnued Ordinanly ntravenous preparatons are un
necessaty and phenobarbital 30 mg 3 or 4 tmes
dasly suffices Sedatives do not reheve pam and should
not be given for this purpose

VASODILATOR DRUGS The use of vasoditator
drugs dunag the sstial stages of treatment 15 less com
mon today than in the past They should not be used
if there 15 evidence of shock However many physt
cans  through long usage have found that certam
vasodilators when used with morphins are effective
in rekeving the pam of acute myocardial mnfarction
The vasodiator most often used for this purpose 1s
amnophylline Ten to 20 m! of 2 2 5 per cent solution
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1s 1njected very slowly intravenously Few 1f any, side
effects follow itravenous adminsstration of aminophyl
line 1f the mjection 1s made sfowly With too rapid
mjection arterral tension may fall precipitously

SHOCK WITH MYOCARDIAL INFARCTION

Significant and prolonged shock 1s a critical sign
and upward of 80 per cent of these patients die un
less the shock can be corrected Theoretically the slow
wntra artenal nfusion of small amounts of whole blood
would scem indicated but sigmificant success has not
followed 1ts use Several vasopressor sympathomumetic
amines are more useful The preferred drugs are nor
epinephrine  (Levophed') mephentermime  (Wyam
ime~) methoxamine (Vasoxyl®) and phenylephrme
(Neosynephrine’ ) Most of the expenence has been
with nor epsnephrine (Levophed™)

Nor-epinephrine (Levophed®) can be casily con
trolled by mntravenous drip administration for the van
able pertods of ume that are necessary Care must be
taken to avoid extravascular mfiltration of the drug
to prevent severe local necrosis Ordinanly from 4 t0
8 mg are added to a ltter of ssotonic glucose ot physt
ologic saline solutton and the rate of flow is adjusted
to mamtam the systolic blood pressure at about 100
mm Hg m most patients or at a somewhat higher
level 1 those patients known to have been prenously
hypertensive

The other sympathommmetic amines also €an be
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admumistered mtravepously but they are chuefly used

1o mtinte therapy because they can be admumstered

ly while prep are being made to

nor (Levophed®) ously

Mephentermine (W)amme@) 15 to 30 mg or phen-~

ylephnine (Neosynephnne®) §1to 1S mg are effective

by the mtramuscular route

It 1s to be emphasized that the adjunct measures

of rest rehief of pan and the admimstration of oxysen
are paramount 1 the treamment of cardic shock

ANTICOAGULANT THERAPY A detailed dis
cussion of anticoagulant therapy n acute myocardral
infarction 1s beyond the scope of this chapter Never-
theless several points are worthy of emphasis There
5 no unassalable evidence that every patient sath
myocardial inf; requires i} therapy
There 15 evidence for its need n those patients who
for one reason or another are severely 1l from the out
set the so-called poor msk patients Anticoagulant
therapy requres strict and reliable Iaboratory control
and if 1t 1» to be used 1t should be begun as soon
as possible after the myocardeal mfarctian

Hepann s Iv used for the and
st may be ad) as follows ntra
venous mjection of 5075 mg every 4 to 6 hours
mtramuscular njection of 100 mg of a concentrated
aqueous solution every 8 hours intravenously by slow
drp adjusted to administer approximately 300 mg
n 1 hter of 1sotontc glucose selution in 24 hours or
2 long acting preparation contaiming 200-400 mg
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njected deeply intramuscularly once or twice each 24
hours In any case dosage 1s adjusted to prolong and
matntain the coagulation time to between 30 and 60
munutes by the Lee White method

Should hemorthage occur the hepanin effect can
be quickly reversed by the transfusion of fresh whole
blood or by the mtravenous infusion of protamimne
sulfate 2 mg per hg diluted in 500 ml of 1sotonic
sodirm chlonde given slowly over at least 2 hours

Polybrene probably 15 Dimethyl 15 diazaunde
camethylene polymethobromide has been more recent
ly introduced and 1s believed to be superor to
protamine sulfate as a hepann action neutralizer A
recommended 1ntrmvenous dose 1s 07 mg of poly
brene to 1 mg of hepann If nsufficient 1t may be
increased to a total dose of 11 The polybrene 115
mg per kg of body weight should be diluted to 100
ml 1n isotonic sodium chlonde or 5 per cent dextrose
m distilled water and allowed to flow at a rate varying
from 80 to 100 drops per rinute The admunstration
1s over a 1015 minute period Neutralizing effects
should be evident within 5 munutes

Several anticoagulants are now avalable for the
prolonged effect necessary dunng the required 3-4
weeks of therapy The expenience which the physician
has had with a gen preparation outweighs the
theoretic advantage of one over another Dicumarol®
(bishydroxycoumarin) continues to be widely and ef
fectively used It 1s admimstered orally usually in a7
mitial dose of 300 mg Often 200 mg wll be required
the second day and 100 mg on the third day Sats
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factory anticoagulation 1s usually attained s 36 to 72
hours after which hepanin may be discontinued Mawnt
tenance Tequirements usually fall withi the range of
50 100 mg daily All doses of Dicumarol® 1mtial and
mamtenance are gauged by the daly prothrombm
deterrunation Efforts are made to maintain the pro
thrombint trme at from 2 to 2% tumes the comro] value
1f the pr b time t ly p <
or if } h occurs D 19 g5 di d
and 1f mecessary vitamm ki (Mephyton®) 15 given
traveniously 1 a dose of 550 mg The smallest
effective dose 1s adwisable The latter preparation 1s
fable for oral ad but it 1s less effec-

tive

CARDIAC ARRHYTHMIAS

Most of the mportant cardiac archythmas might
be dered el but d of heart
disease 1 general 13 beyond the scope of this text
Therefote only a few acute dnturbances will be men
tioned

TACHYCARDIA

When one is onfronted with 3 patient who has
very rapid regular tachycardid  paroxysmal atnal
tachycardia A 'V nodal tachycardia paroxysmal ven
trcutar tachycardia and atnal Rutter must be consid
ered The electrocardiogram 1s the most exact means of
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Mecholyl® norepmephnine (Levophed®), meth
oxamine (Vasoxyl®) and phenylephnne hydrochlonide
(Neosynephnine®) also are known to be effectve m
terminating paroxysmal atmal tachycardia However,
their use 1s hmuted  erther by undesirable side reactions
or by nherent dangers when given for this purpose to
patients with orgamc cardiac disease

Spectal mention 1s made of paroxysmal atnal
tachycardia with block which occurs in patients who
recerve digitalis It 1s often related to potassum de-
pletion and the admmstration of potassum salts 15
the treatment of chorce

PAROXYSMAL VENTRICULAR TACHYCARDIA

Patients with paroxysmal supraventricular tachy-
carda are less likely to have senous orgamic heast
disease than are those with paroxysmal ventricular
tachycardia Furthermore the prognosis for the latter
1s more senous because of its close relation to ven
tricular fibrillation It 1s therefore important to recog
mze this type of tachycardia and to institute treat
ment promptly

TREATMENT Qumdine sulfate is the drug of
choice If the sitnation 1s not one of great urgency
it may be given orally in an 1mtial dose of 04 to O 8
Gm and under observation 04 Gm may be repeat
ed every 2 hours for 5 doses Not infrequently parox
ysmal ventricular tachycardia presents an overwhelm
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mg y and the d on
of qumdine 15 unhesitatingly resorted to Quimdine
gluconate (08 Gm 1 10 ml ampule) 15 dduted to
20 mi with 1sotomic sodmm chionde solution and ad
minmstered at the rate of 10 ml (40 mg ) per minute
It 1s advisable to observe a contnuous duect wottng
electrocardiographic tracing durtng the admurusteatton
and the drug, 1s discontmued wpon restoration of nor
mal sinus thythm or before if the QRS complex be
comes noticeably widened

It qumidme fails or if the patient is sensiuve to
the drug procame amude hydrochloride (Pronestyl®)
can be gven intravenously at a maximum rate of
200 mg per munute The blood pressure 15 taken each
30-45 seconds and a sigmficant fall 1 an ndication
to dimsmsh the rate of ijection A continuous electso

d hic tracmg s advisable here also

ATRIAL FLUTTER

The emergency treatment of paroxysmal or estab
hshed atral flutter 1s raprd digrtalization for the pur
pose of increasing the degree of A V block thercby
slowmng the vemrular rate The carduc glycusxdes
serve ad y m ths the
pauent can be given lanatoside € (Cedidamd®) 16
mg ntravenously Digstoxn or digoun (Lanoxin®)
may be given orally in the usual dosage 1f the situation
15 less urgent
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caused by ventricular fibullation It has been demon
strated that the Adams Stohes attacks sometmes ap
pear when an incomplete A-V heart block changes
back and torth to a completc block In these or
cumstances sufficient digitalls to produce and main
tan a complete A-V block may be tned but 1n gen
eral 1t has been disappomnting

PAROXYSMAL CARDIAC DYSPNEA WITH OR
WITHOUT PULMONARY EDEMA

Paroxysmal cardiac dyspnea (acute left ventricular
fatlure cardiac asthma) 15 often a real medical emer
gency partiularly when 1t 1s charactertzed by frank
pulmonary edema The patient relieves humself of the
ordinary attack which charactenstically occurs no
turnally simply by situng up 1n bed

TREATMENT  Severe attacks often requue a¢
uve therapy The patients head should be elevated
and he should promptly recerve oxygen by methods
outlined Chapter 2 With acute  overwhelming
pulmonary edema 1t 1s often beneficial to give 0%ygen
under about 40 mm Hg pressure with an ordinary
anesthetic face mask or one of the special masks de
signed for the purpose This measure of control 18
reserved for use in the excesstve and acute phase of
pulmonary edema and should not be used to control
the pul y The restlessness
and cough respond to morphine given subcutaneous
Iy or mtravenously (p 85) Blood can often b
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promptly although temporardy pooled 1n the penph
ery by application of tourmquets high on the four
extremuties They are apphied so that the venous but
not the artenal flov s impeded and after about §
munutes they are alternately released and reapphed
n sequence at 5 10 mmutc intervals When the tour-
niquets are sneff 15 ind d This
should be dane rap(dly, with a large bore needle
suthdrawing 400 700 mt of blood 1n 10 15 nunutes
Atropine sulfate 1 doses of 12 mg (1/50 gr) m
travenously has been used Amnophylhne 500 mg
(8 gr )} given slowly by mtravenous mjection has been
reported by many physicians to be effective Fmally,
if the patient 15 not already diytalized emesgency
digttalization may be mndicated Ja thus acute situ
aton  strophanthin or ouzbam injected intravenously
m a dose of 02505 mg (1,250 1/120 gr) often
brngs great mprovement The dose may be repeated
in 12 hours if necessary, but st 1s preferable to begin
digualization promptly with one of the longer acting
preparations so that it wal become effective by the
ume the transient effect or stropbanthun or ouabain 1s
weanng off The digitalts glycosides are useful be
canse of therr more rapd and often more predictable
effect

CEREBROVASCULAR ACCIDENT

One of the more frustrating, emergency situations
mn which the physician often finds humself 1s the call
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to the patient who has recently suffered a stroke

The family although they may have been wamed of
such an occurrence are mevertheless usually agitated
over the alteration of their Joved one from a vigor
ous acuve alert person to a slobberng gurgling
half paralyzed or totally

imbecile appeanng sndividual Unfortunately the phy
sician 15 1ncapable of domng much to alleviate this
distressing situation but he can do certain things to

the possible devel of 1

preumonia cystitis etc 1nd to heep the family busy

TREATMENT The physictan can well afford to
busy himself and the relatives with control of the
atrway by the measures outlined in Chapter 1 Suc
tion of the upper air passages 1s 1 posttive and bene
ficial act as the first order of business The position
m which the patient 1s placed 1s determimed largely
by the facility with which the airway can be main
tained and the means available for airway control
He may be put n the honzontal posttion either
supme or perhaps preferably in the lateral position
or it may be advisable to place him m a shght head
up position

It 1s dificult to determime, when first seemg the
patient whether the stroke 15 due to hemorrhage
thrombosis or embolism It 1s well to assume that
bleeding has occurred and may be contnumng even
though 1t 15 vlumately proved that there 1s softening
of the brain from nfarction In an attempt to stop
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the bleeding apply an 1ce bag to the head and warm
the lower extremuties by hot water bags or electu¢
pad to drvert blood from the head Drugs are of no
value for nternal bleeding and stimulants are con
tramdicated

1f 1t can be established farly definutely that the
stroke 15 due to a thrombus there may be ment 8
performing a steliate ganglion block on the side op
posste the paralysis Although the benefits of thys
therapeutic technie are debatable there have beer
many reports of dramatic ynprovement after the block

Drug therapy ~~Whatever the cause of the stroke,
so immediate drug therapy is indicated unless »eda
uves are necessary In no circumstance should the
patient be given morphine 1 the physmaan knovs
2t the conditbon Wwas tansed by embolsm o Yeror
bosis oxygen may be used to advantage to reduce the
extent of permanent damage by mmproving the oxy
genation of tssues 1n the peniphery of the mnfarcted
area

The subsequent paralysis and other sequelaec 1m
pose many therapeutic problems constdered m Chapter
9 on the care of the comatose patient

Apan 1t 1s well to point out that the analeptic
drugs have lntle value Jf the patient 15 in extrenms
these drugs may be given to impress the relatives,
but they are otherwise contramdicated

It 15 seldom necessary 1o treat the mild hypoten
ston that may be assoctated with  stroke
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PULMONARY EMBOLISM

When an episode of pulmonary embolism occurs
assisted or artifictal ventilation with oxygen 1n hugh
concentration 1s the most valuable immediate therapy
Since there 1s probably a widespread radiation of

reflexes affecung the heart pulmonary
vascular tree and broncht which are predominantly
vagal in ongin the use of atropine and also a smooth-
muscle antispasmodic such as papaverne 15 drcated
Atropme, 08 mg (3} gr) may be given mntrave
nously and repeated in 10 15 minutes of the first dose
has not caused flushing and pupillary dilatation
Papavenne 1s given intravenously 1n doses of 30 me
(V. gr) The atropine papaverne ad rations may
be repeated 3 or 4 times a day

Although 1t may seem heroic and contramdrcated
ether by inhalation to the stage of complete anesthesia
may apprectably reduce the widespread vasospasm
Trendelenbury s operation may be considered

SHOCK

Varymng degrees of hypotension often are predom-
mant or at least sigmficant components of many
emergency situations It 1s mmperative for the welfare
of the patient and restoration to a reasonably efficent
circulatory status that the physician recognize the
signs of shock and be prepared to treat 1t promptly
and effectively Morbidity and mortahty are 1n direct
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proportion to the length of ume the patient 15 1n shock

and d of shock of
all types follows Shock 1s an abnormal physwologic
state 1zed by 1 caused

by a dispanty between the cuculaung blood volume
and the vascular capacity

The blood pressute 15 mawtamed by the cardiac
output and by the penpheral resistance of the arte
niolar bed Fall in pressure may bc due clthcr to a
decrease in penpt
of the arterioles and capilianies or to a decrcase m
cardiac outpat followsng a less of blood volume or
following  trappmng of the ctrenlating wolume 1 the
penpheral vasenlar bed

Shock may be divided mto two types (1) neuro
gentc shock and (2) traumatic or hemorrhagic shock
Treatment vartes with type of shock involved

NEUROGENIC SHOCK

Neurogeme shock develops as & result of loss of
central or peripheral nervous control of perpheral re
sistance Hypotension occurs when there 1s a dispanty
between the circulatimg volume and the vascular ca
pacity

Cause

‘The dispanity 15 brought about by a relaxation of
the artertoles and capillanies and an yncrease in the
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size of the vascular bed with a concommtant decrease
1n penipheral resistance The peripheral relaxation may
be caused by emouon (fainting) mntrathecal or ex
tradural analgesia excitatton of certain nerve plexuses
(cehne, carotid sinus  sacril) drug depression and
abnormal positions or abrupt alterations i positron
Relaxation also may occur as 1 result of direct action
on the vessel walls of toxic products These touc agents
may be from breakdown of tissue or from the action
of bacterta One cannot entirely eclude the possibiity
that some neurogenn. hypotension develops from an
acute reflexly induced primary cardiac deficiency re
sulting i dimimished output

CHARACTERISTICS

Charactenistics of neurogenic shock arc hypoten
ston detenorttion 1n quality of the pulse with htte
or no change m rate low pulse pressure and pallor
although under anesthesia the color change may not
be evident There 1s no hemoconcentration or hemo
dilution  Several features facilitate differentiation of
neurogemc shock from the other types of shock In
neurogenic shock the history seveals no blood or plas-
ma Joss and may mdrate 1 source of reflex mtiation
of peripheral vascular atonia The pulse pressure 15
very small and may be so mimmal that differentiation
between systolic and diastolic pressures 1s difficult
Many times 1t appears from ausculatory methods that
there 15 no blood pressure Under these circumstances
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by reducmg the pressure 1 the wuff of the sphyg
momanometer very slowly one may then be able to
hear 2 few pulse beats without being able to differ
entiate systolic and dstohie pressure  Particulacly un
der inhalatton anesthesia the pahent may retam a
good color and the skix may be warm and dry m
the presence of hypotension of neurogem. ongin The
pulse rate 1s usually unchanged from that existing pnor
to the develor of hyp The }
frequently appears abrupily and disappears abmptly
The most relrable smgle chnwal sign for differentiating
neurogenic shock and the other types s the pulse rate
{nt any patient m whom hypotension develops without
assocsated or prior elevation in the pulse sate neuro
geme shock can be considered senously In patients
n traumatie or hemorshagic shack the pulse rate us
ually mcreases Exceptions to this rule are elderly pa
uents m poor conditon with mimmal cardiac reserve
WNeurogenic shock particularly that arang from toxins
may progress to hemorrhagic shock if the hypotension
1s of such a degree that hyposa causes capillary per
meabtlity It 1s rmportant to treat neurogemc shock 10

order to avoid Ussue hypoua assocrated with hypo-
tension

TREATMENT

Neusogeme shock s treated specifically by over
coming relaxation of the penpheral vessels This can
be awcomphshed best by removing the cause If the
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cause 1s manpulation around a nerve plexus the mamp-
ulation m1y be discontinued, or 1if 3t 1s not possible
to avoid the pul a Jocal hetic can be
mjected directly mnto the plexus to block the reflex
Abnormal positions can be alleviated, and abrupt
changes 1n position avorded If the cause canmot be
determined or 1t cannot be removed one must then
employ vasopressor drugs to combat the perpheral
relaxation of arterioles and capillanies  Vasopressor
drugs should be given by vein in small repeated doses
untl the desired response 1s secured Ephednne Neo
synephrine® hampt (Methedrne®) and
methoxamme (Vasoxyl®) may be used Epmephnne 1
contraindicated because of the secondary relaxation that
accompanies its use The vasopressor drugs should not
be mjected sub Iy or mtr larly £ hypo
tenston 1s severe because absorption will not take place
and a response will not be obtamed Furthermore if
and when a normal tension 1s restored, the drug njected

t y and 1ntr larly dunng the hype
tenston will then be absorbed and an abnormally high
pressure will result

It 15 good policy 1n neurogensc shock to admumister

oxygen and lower the patients head until specific
measures have restored normal tenston Oxygen helps
to reduce the hypoxia and lowering of the head pro
motes venous return The head should not be Jowered
more than 10 15 degrees In muld shock these W0
simple measures will suffice to restore the blood pres
sure
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TRAUMATIC OR HEMORRHAGHK. SHQCK

This type of shock mcludes traumatic surgical and
hemorrhagic shock It 15 a state of cinulatory deficency
in which the dispanty between cuculatmg volume and
vascular capacity 15 occasioned by a reduction 1n cir
culating volume through plasma loss the trapping of

L lar Murd n the perip vascular bed loss
of water or loss of whole blood

Causgs

Hemorrhage accounts for the reduced cirenlating
blood volume in most cases Plasma loss ovcurs i
cases of burn crush smpury intestinal Jestons affecting
the circulation of the mtestine (obstruction) bsle pen
toniis  pancreatius  pneumonta  bacterema and pul
monary edema Watet loss owcuss m cases of severe
and rapid dehydration

CHARACTERISTICS

The ch are pallor hyp with
moderate reduction tn pulse pressure sneredse in pulse
rate and reduction mn pulse quality perspiration cold
sk antety and restlessness The palfor and cold
skinare ductoa of the penpheral
10 an attempt to reduce the vascular capacsty and there
fore the oirculatory dispanty mherent 1 shock The
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anxiety and restlessness 1re duc to associated tissue
hypoxta Hemoconcentration develops when there 1s
Joss of plasma or dehydration without loss of the blood
elements The plasma loss occurs at the site of trauma
and usually the volume 1s sufficrent to precipitate shock
Patients developing shock after trauma usually have
assoctated whole blood loss Shock which appears 1n
patients exposed to touns, hypoxia, etc 1s presumably
due to loss of circulating volume from trapping of
large portions of the circulaung fluid and its formed
elements 1n hyporeactive capiflary beds The clmcal
signs that have been outlined appear relatively late m
the development of shock This 1s particularly true of
the blood pressure and one must be aware that a fall
1n blood pressure means that the patient 1s approaching
the irreversible phase The most reliable early clmcal
sign of shock 1s an increase n the pulse rate and con
stant and close observation of 1t and the blood pressure
15 mmperative

It 1s pertinent to pont out that one must correlate
all the signs of shock 1n order to evaluate the typé
and degree and the progress of the shocked state It
15 1mportant fiot to overlook the patients color the
degree of perspiration and the temperature of the sk
These simple observations are a tremendous help 12
diagnosis and therapy of shock It 1s also wmportant
whenever possible to know the patient s normal blood
pressure and pulse rate Many patients have normally
low pressure and are not n shock with systolic tension
as low as 80 mm Hg Other patients have normally
high blood pressure and may be n shock with systolic
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pressure of 120 mm Hg ‘Trends mn the curves of pres
sure and pulse rate will assist matenally 1n the eatly
recognitron of shock and the detection of improvement
following therapy

One of the most exasperattng circumstances s that
n which a hypotensive state has developed which from
the avadable history and signs, appears to be surgical
shock With appropriate fimd replacement there 15 a
response tn the blood pressure which however s
hmited and below the patients ongmal level With
replacement of flnds m amounts which with con
servative estimates seem to be greater than the loss
there 15 o 1mp: One 15 then i d with
the problem of determining whether or nat there 1s an
clement of nevrogentc shock an ncorrect esumate of
the loss or cardiac d pensaton One 15 rell
particulatly mn the elderly pattent with a borderlne
cardsac reserve to continue flnd replacement and 18
at the same time unwilling to permut the residual hypo
tension to persist without therapy

In this sttuaton addittonal information can be
secured by the use of methods for determimng plasma
volame

TREATMENT

Treatment ts directed toward restorng the cir
culating volume Among the flwds which are effective
n performing this task are blood and plasma Saline
and glucose solutions are not effective in replacement
therapy because except mm early shock they pass



110 CIRCULATORY EMERGENCIES

through capillary walls and do not remain n the cr
culaion Jn most surgical and traumatic cases the
patients lose sufficient whole blood to require transfu
sion Patients in shock from loss of plasma through
burned surfaces are benefited by the restoration of
plasma but these patients develop secondary anemia
and require transfusion It 1s a rare patient who devel
ops shock without blood loss, and from a practical

dp blood i 1S p ble to trans
fusion of plasma Plasma s useful for emergency re
placement untl blood can be obtained for transfusion

There have been many attempts to develop satis
factory blood substitutes such as gelatin solutions and
acacta None has proved uniformly successful However
a product known as dextran which contmns large
molecule polysaccharnides has found a useful place as
an cmcrgcncy substitute for plasma or blood It 15

how that although this prep

usually succeeds 1n elevating the blood pressure and
0 mamtaiming 1t for appreciable periods without dele
terious effects 1t does not carry the wital elements
present m plasma nor 1s 1t capable of transporting
oxygen As a consequence 1t should be used only as
an emergency replacement flud It should be remem
bered that restoration of a normal blood pressure does
not necessanly represent a restoration of all the phys
10logie deficiencies associated with shock

It should not be overlooked that patients may be
1n shock from severe dehydration and that restoraton
on an emergency and acute basis by using salne sO
lution 15 indicated
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Oxygen must be gtven because hypoua is a potent
factor m the mitiation or perpetuation of shock

1t 15 advantigeons 1o place the patent in moderate
readdown postuon The patient should be kept warm,
but L1s poar practice to overhear the panent by wrap
pimg bim an hot water bottles and innumerable blankets
because the persp and d of pestpheral
capitaties 1nduced by this practice promote further
loss of flurd and prolong the period of shok

Anesthesia should be Iightened sf shock appears
a patient under mhalation anesthessa This enables the
patient to compensate somewhat by constnction of his
penpheral vascular bed Deep anesthesta promotes
relaxation of the pertpheral vessels

The use of vasocomstnctive agents such as tphed
mne  phenylephrine (Neosynephnne®), methoxamine
{Vasoxyi®) methamphetamme (Metbednne®) and
especially norepmephnine {Levophed®) as a temporary
expedient to elevate and mantam a functional arterial
tenston untl adequate replacement therapy can be m
sttuted may be justihed 1t has been and 1s stil argued
that the use of these drugs sn surgical or hemorrhagic
shock 15 d d becavse perpheral vasocon
struction s already intense and these drugs may serve
only to enhance tschemua aad tssue hypowa Tt s 2lsa
argued that the drugs may contribute to the development
of hidney insuffi b of gh lar ves
sels Nevertheless thete 1 evidence mostly of an un
controlled climcal nature which seems to indicate that
crculation may be smproved without serous augmenta
tion of penpheral tissue hypoxia by using these drugs
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mn the presence of shock It ts very important, however,
that they be used only on a temporary basts untl
swtable replacement therapy has been effected It must
not be d that r of a factory blood
pressure with vasopressor drugs 1s adequate therapy

Nor epmephrine as a continuous intravenous drp
m a 1 200 000 sol has achicved t dous pop
ulanty The drug 1s und; dly a powerful p
and 1s capable of restoning artenal tension 1 greatly
deteniorated circulations It 1s useful as a temporary
expedient as mentioned above and it may be helpful
m relatvely long standing neurogenic shock arising
from central nervous system deficiencies However 1t
has serious disadvantages Local 1scheria and necrosts
at the site of mjection 15 not uncommon In addition
1t 1s sometimes difficult to wean a patient after Joog
administration There s Little evidence to mdicate that
this preparation, except mn short term (hours) shock
has saved lives There 1s evidence that whereas nor
epmephrine constricts glomerular vessels methamphet
amine does not Perhaps methamphetammne would be
a better drug to use 1n the circumstances mentioned
than nor epinephrine although 1t appears to be less
effective 1n rehieving acute and severe hypotension

It 1s ymportant to reiterate that elevation 1n pulse
rate and fall m blood pressure are late signs of shock
When these signs appear treatment must be started
promptly and must be vigorous until the blood pressure
and pulse return to approximately normal limits It
1s well to remember that the esttmated loss of blood
1s often much less than the actual loss It 15 important
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also to ber that of blood p Jarly
when there has been an acute loss must be prompt and
adequate This may mean that, to restore competent
circulating volume blood will have to be pumped i
Do not depend on gravity flow even through a large
needle and do force blood into a faling circulation
of the pulse and blood pressure faif to show a response
Blood can be pumped nto a patient m shock until the
blood pressure 1s within approumately 10 per cent of
its ongnal level This can be done in the pattent with
a mimumal cardsac reserve and even 1w the patent
with cardiac decompensation

Artertal has been rec ded as a
means of combating acute and severe blood Joss There
15 110 question that 1t 1s an effectve method of restoring
blood pressure promptly and there may be a shorter
pertad of reduced coronary flow However the techmc
requires additonal and more complicated equiprent
and acterial puncture or caunulation 1s not to be con
sidered hightly

I operattons 0 which acute and severe blood loss
may be pated such as pul 44 and
cardiae surgery artenal transfusion may be advan
tageous However experience has shown that equally

eflective flmd repl can be phished 1ntra
venously if the blood 15 mtreduced rapidly
1 fluad rep) 15 th y ac hshed (by

pumping 1f necessary ) and there is no response i pulse
rate or blood pressure one must suspect that the hypo
tension 1s due to some other factor The hypotension
mav be on 2 ncuragenic basts or it may be due to
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cardiac decompensation a vascular accident a pul
monary embolus or a coronary thrombosis In a few
patients particularly the aged and those with mimmal
cardiac reserve st 1s well to keep m mind that refractory
hypotensive states may be of cardiac ongin As 2
] itas s beneficial to give a thera

peutic trial to elevation of the head of the patient (sem
Fowler posiion) The traditional head down or hon
zontal position for patents with this type of hypotension
may precipitate or perpetuate the hypotension In such
instances tntravenous flurd therapy 1s of no value and
may be detnimental

The adrenal corticods especrally hydrocortisone
mtravenously have enjoyed populanty i the treatment
of shock In some commumues this preparation has
become almost a panacea for shock Except n clearly
demonstrated states of adrenal nsufficiency or except
m the patient re g sub adrenal prep
for therapy there rarely 1s need for these drugs m the
treatment of shock

Rarely does a patient exhibit hypotension which 15
refractory to flmd replacement and to vasopressor
drugs Often there 15 simply a miscaleulation 1m the
amount of blood loss and these patients require only
additional blood However 1f hypotension persists, pal
lor and perspiration are promment responses are slug
gish and color 15 poor a dramatg mprovement may
be achieved with admnistration of hydrocortisone intra
venously One must learn to differentiate the causes
and the appearance of the different types of hypotension
so that therapy may be speaific and beneficial




Acute Poisoning

IN AN editorsal i the Journal of the American Medical
Association the statement 1s made that 3 deaths occur
every 24 hours n the United States as a result of ac-
crdental poisonng In the same penod at least 425
mdoeduals will eat or dnnk something that neither
they nor anyone elsé mtended for human consumption
and they wdl turn up 1n hospital emergency rooms sick
but ahive

A large proporucn of these poison cases occurs
children and most of these accidental posomngs may
be traced to carelessness wn the home 1n allowing easy
access to medicines household agents and other pot
sopous matensals  Children will put almost anything
into their mouths The Committee on Towucology of
the Amerian Medieal Association has estimated that
there are about a quarter of a mihon brand name
chemical products which may be used in the home
in farming and sndustry While most of these are use
(ul many are a potential source of danger when used
mproperly or lelt in casy reach of chidren As an
example cleaming fluids are widely wsed sround the

s



116 ACUTE POISONING

home and almost all are poisonous 1f swallowed, while
others are poisonous 1f inhaled

Outside the home another large source of potential
poisoning 1s the multitude of nsecticides, pesticides and
rodenticides *

A smngle type of agent 1e contamng the same
active or poisonous mgredient 1s usually marketed
under numerous trade names This adds to the problem
for the physician 1n identifying the toxic agent The
ongmal pachages are usually well Jabeled but often
the package 1s not available since frequently such
materials especially unused quantities are stored 1m
paper sacks jugs pop bottles and similar contamners

The treatment of acute poisoming wsually presents
perplexing problems to the doctor With an everin
creasing number of toxic substances to which modern
man may be exposed a comprehensive treatise on
possoning should be part of every physicians office
reference library

Determination of the agent often 15 difficult and
quick decisions are important The diagnosss 1s fautlt
tated 1f the physictan has 1 mund certan basic and
charactenstic toxicologic signs and symptoms of the
commonly used and more potent drugs for example
the cycloplegic and drying effects of the belladonn2
series and the slow respiration and muosis caused by
the opiates The conditions under which the treat
ment must be given may be difficult especially in the

*A farge number of trade names with their formulations are
annually revised and published in Pesticide Handbook S13t€
College Pa  College Science Publishers
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highly stmulated patent Speaific anbidotes must be
readly avalable and proper dosage well m mind
Physical signs and symptoms are often those produced
by a large number of drugs and the dottor mwst
combine considerable detective ability with thus medi~
cal knowledge of poisons He must be able to detect
characterisuc and defimtive clues among the host of
symptoms and signs that are common to many poson
mgs Acquamntance with the active mgredients of com-
mon household agents proprietary medicines and the
gencra) classes of agcms uscd m the msectiades and
des wll often facihtate proper (denufi
of the causative agent 1n poison cases caused by these
types of agents Further the physician should be -
formed of the d 1 aspects of 50
that he will exercise the proper precautions in cases
of suspcious potsonimg

Powsoning may be homicidal swicidal of accidental
‘The most common symptoras of poisoung are sudden
dlness tn previou ly well persons such as nausea
vomiting diarrhea tenseness abdomunal pam cyano
sts depression stupor coma hyperexutabibty de-
Jnum, il ataxia  paraly y cot
fapse chills fever or subnormal temperature Often
the treatment must be purely symptomatic but every
effort should be made to idennfy the responsible
pason  Although every case of poisorung must be
considered by utself certmn general pninciples of treat
ment are useful Because treatment must be mstituted
early the doctor must nse the antidote ncarest at hand
and many of these J are hold
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matenals Removal of the poison, delaying its absorp
tion rendening 1t harmless and controlling the symp
toms are the primary objectives

GENERAL PRINCIPLES OF TREATMENT

Certan helpful and oftentimes Iife saving measures
may be msttuted before the physician armves on the
scene Durections for such measures should be given
by telephone as soon as the emergency call has
been recerved It 15 obvious that they must be Limuted
to such measures as a layman 1s capable of perform
g In the main such instructions are more or less
included under general principles of treatment A good
command of the general principles of management s
highly smportant Additional mstructions should mclude
keeping the patient warm and preferably at rest 1n
bed The order of the emergency measures to be under
taken will depend on the condition of the vicum 1€
the of artificial often may be the
first and most important step

If the general emergency measures have not been
undertaken before the physician arnives the patients
condition will determine the order in which the steps
should be taken If the patient 1s sn a state of shock
1 convulsions or has markedly depressed respiration
the symptomatic treatment must take precedence over
such steps as removal of poison delaying of absorption
and admmstration of antidotes

Removal of poisons —The removal of the poison
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depends on the site On accessible surfaces the area
should be thoroughly washed with water If the poison
1s water msoluble dilute alcohol may be used An
appropnate chemical antidote may be added to the
washing fluid for example soap sodium bicarbonate
borax and ltime water for acids and diluted vinegar or
lemon juice for alkahs

When potsons are swallowed empty the stomach
by gavage or emests except m nstances of strong
corrostves of strychnmne poisoning In corrosive porson
tng perforations may occur and mn strychnme poisomng
the sttmulatton 15 usually sufficrent to set off a con
vulsion In the latter mstance the convulsions must
be controlled before Javage 1s attempted Lavage 1s the
most important method for remaval of posons from
the stomach Ordinanly gastric lavage 15 not indrcated
unless the patient 15 seen within the first 4 hours after
the posson has been ingested Lavage 1s best accom-
plished by the use of the largest Jumen tube that can
be comfortably passed orally For adults a no 30 and
for children a no 20 Fr tube 13 swiable Very small
bore nasal tubes are unsatisfactory for rapid washing
of the stomach because they clog easly The tube
should be dipped 1n cold water and nserted casefully
to avoud entenng the trachea In general the technic
of passing a tube 1s as follows

Lay the patient on his night side with head lower
than warst Measure the distance on the tube from
mouth to stomach and mark the distance on the tube
with a piece of adhesne tape Open the pauents
mouth use a gag if necessary pass the tube over the
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tongue and towards the back of the throat Do not
extend head or neck Be certam that tube 15 n the
stomach

The choice of fluids used 1 gistne lavage depends
on the type of poison swallowed In general ordmary
tap water 1s the wash fluid used however as i phenol
porsontng, the washing should be carned out with an
o1l The ) are ved exther by siphon
action or an rnigating syninge The latter 1s preferable
m children Wash repeatedly 1n order to increase the
total amount of potson removed In chidren do not
use over 50 cc of flud 4t each mection since
larger amounts may promote passage of matenals
through the pylorus In adults the washings may be
150 200 cc for each washing

Houschold remedies which will provoke vomiing
are 1 teaspoon of mustard stirred i a glass of warm
water or 1 tablespoon of salt 1n a glass of water Other
emetic agents arc zinc sulfate 2 Gm (30 gr ) or €op
persulfate 05 Gm (7S5grima glass of water How
ever the most reltable emests 15 obtatned by hypodermic
njection of apomorphine 5 mg (1/12 gr) After the
lavage or emesis gne a cathartic dose of magnesium
sulfate 15 Gm (% oz ) It should be remembered that
vomiting can be produced oply if the medullary centers
are still responsive In severely depressed and uncon
scious patients the emetic drugs will be meffective

Delay of absorption —When poisons are apphed
to wounds or ijected absorption can be delayed
by application of a tourniquet centrally to the po!
son or by mjection of epincphune at the sie 1
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produce vasovonstrictton When use of a tourmquet
1s not feasible suctton excision and cautery may be
tied When gases are the noxtous agents removal
from the exposure and free ventilation of the lungs
using artificral respiratton and oxygen s indicated
{see Chapter 1) If the gas i1s an sritant the patient
should be watched closely for the development of
glotti.  laryngeal or pulmonary edema Glottic and
laryngeal edema may be controlled on an emergency
basis by the appliation drrectly or by spray of a
5 per cent cocamne solution Pulmonary edema s treated
with oxygen under positive pressure (p 98)

Ad) of de Antidotes that render
the agent mnsoluble or slow its absorption should be
used i connection with Iavage and between emests

Antidotes against acids are magnestum oxtde soap
chalk and sodiem bicarbonate

Antidotes agamnst alkalis are dilute vimegar and
lemon juice

Antdotes against alkalods are oudizing agents
such a potasstum permancanate 015 Gm (2%2 gr)
in a tumbler of water and hydrogen peroxide diluted
one half with water Precipitation of the alkalords may
be accomplished by tanme acid 1 teaspoon in 1 glass
of water strong tea and tincture of todine 10-15 drops.
1n a glass of water

Annidotes aganst heavy metals are of two types
Precipiiation of heavy metals may be accomplished
by rw egg whites More specific antidotal remedies

are sodwm thiosulfate and sodium formaldehyde
sulfoxylate




122 ACUTL POISONING

‘When the nature of the potson 1s unknown one may

safely admumster the universal antidote
Pulver: ed charcoal Burned toast (2 parts)
Magnesia oxide Milk of magnesia (1 part)
Tanme acid Strong tea (1 part)

In the 1 dote the ck 1 acts by 1ts
absorptive action the tannic acid precipitates alkalords
certain glucostdes and many metals and the magne
siwm oxide neutralizes wcids

Antidotes should be adminstered for the residual
poison not removed by gastric lavage When a stomach
tube 1s used some of the antidote and other remedtes
should be left 1n stomach before tube 1s removed

PHYSIOLOGIC ANTIDOTES

There are only a few specific physiologtenl antidotes
available agamst poisons Some of these 1re

Dimercaprol (BAL) This 1s a spectfic agamst
arsemcals, mercunals and gold salts

Ethylenediarmne tetra acetic acid (EDTA ) The
caletum compound of this agent 1s used imtravenously
1n lead posoning

Atropime 1t £ the par path stumu
lants such as parathion and TEPP, also toadstool
possomng of the Amamta muscara

Oxygen Used 1n the treatment of carbon monoxide
poisoning to hasten the breakdown of the carbon mon
oxide hemoglobmn complex The use of oxygen-CO,
muxture mnstead of pure oxygen 1s of doubtful advan
tage, and may even be harmful
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N-gliylnorphine HC! (Nalline®) or *L 3 hydroxy
N allyl morphinan tartrate (Lorphan™) Specific antag
omsts against opiates and potent synthetic narcotics

Sodium mitrite and sodwm thiosulfate Used for
cyamde poisoning

Caleium gl or lactate A d ntra
venously for oxalates and fluorides

Sodmm menadiol diphosphate and Viranun & Used
for prothromb h bishydroxy {War
farn)

Antnvenoms Used against snake bites mnsect bites

Symptomatce treatment —This usually ss directed
toward mamtainuag respiratory function and prevent
g crculatory fadure  Shock 1s a common accom
paniment of severe potsomng and should be treated as
outiined earkrer {pp 102 ff } Reftex stmulation of the

by the of spinits of am

monia  alternate applation of heat and cald or
fuction with alcohol may be used Thus type of stuma
lation cannot be maintained for any penod of ume
and artifictal resprration and oxygen therapy may be
mecessary The latter 1s very important 1if an asphyw
ant gas s the cause of the posomng Lowenng of the
head to 1ncrease blood supply to the bram and reflex
stimulation by mhalation of dilute ammoma are tum
porary mcasures to be used untl more defimtive
therapy 1s instituted (Chapter 2) Convulsions are
controlled by Puntothal® intravenously ether or chlo-
roform When physiologic antidotes are used they

Not under Harnison Marcotic Law
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should be given parenterally otherwise they are likely
to be vormited Overdosage of antidotes must be avoid
ed because this in tself may cause poisoning

Specific therapy for some of the more common
poisomngs follows

LOCAL IRRITANTS AND CORROSIVES
CORROSIVE ACIDS

TREATMENT  The acads must be quickly di
luted with large quantiies of water and neutralized
with weak alkals such as soap soluwon milk of
magnestia 100 300 cc (3'4-10 0z ) calcium hydroxide
(Iime water) 200 250 cc (6 8 oz ) aluminum hydrox
1de gel 60 cc (2 oz ) Sodmum bicarbonate or calcium
carbonate are adequate neutralizers but the evolutront
of carbon dioxide from the carbonates may rupture the
corroded stomach After neutralization has been carrnied
out milk egg whites or bland oils such as liquid pe
trolatum or butter should be admunistered for their
soothing effect If pain 1s present morphine should be
given

CORROSIVE ALKALIS

TREATMENT  Treatment 1s much the same as
for acids, except that acids are used to neutralize
the alkali Agents used for this purpose are diluted
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vinegar 100 200 cc (3% 7 oz ) lemon yuice 100 200
cc (3%-7 oz ) hydrochloric actd 05 per cent 100
200 cc (3%2 7 o0z)

Note In severe corrosive poisoning the patient should be hos
pitalized and treated for possible stricture

Emptying the stomach by lavage 1s desirable but
may be dangerous if the corrosive action 1s severe
Soothmg agents such as those used for acids are ad
munsstered after the mtial treatment Eyes snjured with
either acids or alkahs should be copiously washed with
water or saline and covered with a sterile bandage The
patient should be seen by an ophthalmologist as soon
as possible

‘CORROSIVES

Phenol (carbolic acid) and cresol (Lysol®) are
popular agents for surcide Lysol® and other saponated
cresol solutions used m douches and phenol prepara
tions for skin diseases have cause serious poisoning
When taken orally the local symptoms are burning
of the mouth and throat nausea vomuting and ab
dominal pam In addition there are crculatory fail
ure and central depression

TREATMENT  The local effects should be
promptly removed by washing with diluted alcohol
(or whisky) and application of an o1l dressing

When a corrosive 1s taken by mouth the stomach
should be washed with olive ol unul odor of the
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poison disappears after which 50 100 cc (23 oz)
of the oil should be left in the stomach Treatment
of the systemic effects 1s purely symptomatic Keep
the patient warm and giwve salme intravenously to
promote diwrests  Artifictal respiration  or oxygen
therapy may be necessary Morphime should be given
for pan

METALLIC POISONING

MERCURY

Acute mercury possomng usually occurs from the
acaidental or intentional ngestion of bichlonde of
mercury The immediate effects are due to the c©
agulant armitant and corrosive effect on the mucous
membranes There are burming and discolorition of
the mouth and pharynx and epigastric pan naused
and vomiting The vomutus often contains mucous
shreds If t 15 not d diately the
symptoms become progressively worse The lrge 10
testine and kidneys become mvolved within 2 few
days the unne becomes scanty and complete anund
may develop and death may ensue 1n 5 10 days

TREATMENT  Admimster milk or raw €gg8
and evacuate the stomach by lavage Follow this by
washing with 5 per cent sodm formaldehyde sulf
oxylate solution which 1s preferable to pure wafer
This agent reduces mercunic salts to the msoluble
mercurous form On termuination of the washing 250



METALLIC POISONING 127

c. of the 5 per cent sofution s left m the stomach

BAL (Batsh anti Lewisite 2,3 dunercaptopro
panol dimercapral) —This 15 an effective antidote
agamst arsenscals mercury antimony, gold and bis
muth but not agamst lead and selenrum It 1s mar
keted sn 10 per cent solution n od with 20 per cent
benzyt b and 15 ad t ly
In mercury p of BAL
should be started as soon as possible For the avetage
adult $ mg per kg. or about 3 cc of a 10 per cent
sofution 15 yrven followed by half thus dose 1 2 hours
and again 1 3 or 4 hours Two su.h injections are
pwven the second day and 1 the third dav BAL has
Siven excellent results when used soon alter the poison
ing but 1t cannot be expected to be very effective after
a few hours delay

If the patent 15 seen too late te after severe
kidney damage has developed the usual treatment for
shock  dehydrition and salt depletion 15 carmed out

BAL causes some rovic reactions Its mtrimuscufar
wpection 1 doses of 35 mg per kg causes mild
symptoms such as perspiation pan m vanous re
gions  salnation  sometnies vomuting  restlessness
apprehension  weakness  quichened heart rate and
some nse in blood pressure The symptoms usually
subside 1n 1 to 4 hours Larger doses cause muscle
tremors rapid thready pule canvulsions coma and
death It convulstons occur they may be combated by
bachiturates

When BAL 15 used to combat metallic poisoning
careful dosage on a neight basis should be obseried
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I of carbon p are those
of ordmary anoxia except that cyanosis 1s not pres
ent The shin 1s pale and the lips are usually brght
red Prognosis depends on the duration of exposure
with prolonged exposure there may result permanent
damage to the brun

TREATMENT Treatment of this condition 1s
usually successful 1f the heart 1s stll beating Gne
artificial resptration 1f needed and admunister ovygen
or preferably oxygen contuming 4 7 per cent carbon
dioxide  The carbon droxide oxygen muxture acts 1n
a twofold manner 1t ards in stmulating the respira
tion and hastens the separation of carbon monoxide
from 1ts combimation with hemoglobin In very severe
cases bleeding followed by transfusions may be nec
essary Intramuscular injection of 05 1 cc of 1 1000
epmephrine will help to contract the spleen and thros
unporsoned red cells into the crrculation The great
est portion of the carbon monoxide hemoglobin will
be decomposed during the first hour under adequate
respiration of air or oxygen or oxygen carbon dioude
mixture and 1t 1s needless to continue the admimistra
tion beyond an hour if adequate ventlation has been
carned out The only damage from carbon monoude
1s the anoxia and thus measures other than those
used to overcome the anoxia are useless If coma per
sists one must suspect braim damage Treatment of
the sequelae must be purely expectant
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CaRBON TETRACHLORIDE

The most frequent cause of possoning by carbon
tetrachlonde 1s sts ingestion by cluldren m form of
cleaning fluids fire extinguwsher fiwd or solvent for
paint, fats and orfs However poisonmng may also ocour
from inhalation of the fumes

TREATMENT When carbon tetrachionide has
been wmhaled remove patient to fresh ar give artificial
sespiration if peeded M the poison 1s mgested wash
stomach coprously with water and admunster satme
catharttc Avord all fatty queds  After ndding stomach
of poson put patent to bed and keep him quet M
patent ts a known alcoholic or poorly nourished he
should be hospitalized and more specific therapy st
tuted aganst liver and hedney damage

Hyprocyanic Acip anp CYANIDES

Parsorung by hydrocyame acd 15 extremely rapid
and death may oceur 1 a very short time  Possoning
by tugestion of cyamdes also 1 rapid and usually
fatal of the agent 1s taken in sufficient amount The
cyanides cause death from anoxia as they hunder the
oxidanve processes of the ssues When large doses
are taken the mdiidual may become un~onsuious 1 a
few seconds and die within 5 10 munutes In other
cucumstances the sympioms are verngo headache
dyspaca and palpitaton followed by unconscious
ness and convulsions
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Because the poison acts so rapidly the diagnosss
and t must be d When large doses
have been taken the patient uvsually dies despite any
treatment The diagnosis can usually be made from
the charactenistic almond bke odor of hydrocyame
acid

TREATMENT When inhaled treatment 1s the
same as for ingested cyanides except for stomach
evacuation

When ingested give orally such antidotes as sodum
throsulfate 5 per cent hydrogen peroxide 1 5 potas
sum permanganate 1 1 000 or animal charcoal and fol
low by lavage Maintain the resprration artficially by
admimstering oxygen The rest of the treatment 1s
spectfic and must be carned out very promptly Inject
slowly (2 to 3 nunutes) ntravenously 0205 Gm
(3 7% gr) of sodium mitnte dissolved i 10 15 cc
of water nd follow with intravenous Injection of 23
Gm (3 oz) of sodium thiosulfite m 50 cc of water
The 1njection should extend over 10 minutes and may
be followed 1n 30 munutes if necessary with half the
first doses To institute the therapy more promptly
duning the time of preparation of the sodwm nuinte
and sodutm thiosulfate solutions start the mitrte ther
apy immediately by application of amyl mitnte pearls
to the nose and mouth Discontinue the 1nhalation of
nitrite at the time the mtravenous medication is 1
iiated To combat the fall in blood pressure from
the nitrites admunistration of 10 15 mg (14 ampule)
of ephedrine may be necessary The purpose of the
nitnite therapy 1s to produce methemoglobin The thto
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aspiration may cuse restlessness, n-co-ordmation,
vomiting and cyanosis With aspiration the Jungs are
mnvolved, and rapid and weak respiration weak pulse
cyanosis coma and convulsions may develop

TREATMENT Since the amount of these agents
1s seldom known gastric lavage should be done as
a precautionary measure against regurgitation and
aspiration When gastnc lavage 15 used, 1t should be
performed early before any narcosis occurs Care
should be exercised so that the lavage isell does not
precipitate gagging and aspiration  Avoid any oily
laxatves Emests 1s contraindicated because of the
danger of aspiration Oxygen therapy may be useful if
needed to prevent anoxemia Convulsions may be con
trolled by barbiturates It 1s probably well to istitute
antibrotic therapy to lessen the chances of pneumona
from aspiration  The anttbiotics will not benefit hero
sene pneumonia as such but may prevent bactenal
nvasion

SULFIDES

Porsonng by sulfides occurs chiefly n chemical
Inboratonies and industry The symptoms vary with
the concentration of the gas and death may be eX
tremely rapid after exposure to heavy concentrations
Locally the gas 1s a severe imtant causing €0%
junctvitis and edema of the eyes and swellmg of the
mucous membranes of the resprratory tract The sert
ous toxic effects are systemic and include headache
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nauses dvspnea and malaise High concentrations
praduce taprd respucation and convulnions

TREATMENT Remove the patient from expoe
sure and give artificial respiration Oxygen therapy
should be used, if available 1If respiration can be mawm
taned the sulfide will oxidize to the sulfate Because
preumonta may develop the patient should be gven
pemcitin

CarBON DisULFIDE

Carbon disulfide 15 widely used as an wndustral
solvent and possemng by mhalation » not uncom
mon When high comcentrations have been inhaled
there 15 mutal excitement followed by unconscrousness
and convulsions

TREATMENT Thes 1s purely symptomatic Sup
port the and controt 1 by bar
bturates

CaMPHOR

As lutle as 0 75 Gm of camphor may be fata] to
a child adults are apparently loss susceptible It may
be found in the home i vanous forms

Anuety exatement delirum and epieptiform con
vatwons result from excitation of the central nenvous
system Depression usually follows the excitatron phase
Death may oceur wardy or as Jate as 23 hours after the
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ingestion the cause of death s either respiratory fail
ure duning a convulsne seizure or exhaustion and it
culatory collapse

TREATMENT The treatment 1s largely sympto
matic as with other CN'S stimulants Gastre lavage
or emetics arc indicated If the pitient 1s seen before
onset of severe symptoms The control of the convul
sions should be by a short acting barbiturate (pento-
barbital sodum 03 Gm [S gr]) ntravenously or
cther inhalation Avoid oprates Artficial respirationt
may be necessary in cases of respiratory failure

METHYL CHLORIDE AND METHYL BROMIDE

These agents are used as refrigerants and may
cause aceidental poisomng if they escape mto the
room They are chloroform like depressants of the cen
tral nervous system Usually removal from the source
of fumes to an d atmosphere 1s t
However the patient should be observed for the de
velopment of pulmonary edema and treatment for this
mstituted diately Moderate convul may ap
pear and are controlled as described later (pp 229 )

CENTRAL NERVOUS SYSTEM STIMULANTS
(CONVULSANTS)

Convulsant poisons may act on any part of the
nervous system In less than convulsive doses they
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tible to them The eating of ymson weed or bernes
of bellad prodi sy m chl
dren Early symptoms are dryness of the mouth &f
ficulty 1 swallowing 1ncreased body temperature dry
hot skin weak and rapid pulse increased blood pres
sure dilated pupils restlessness confusion 1n-co-of
dination and speech disturbances and delnum In
severe cases resprratory and aurculatory depression
follow the exaitatory phase and death s due to respt
ratory fatlure

TREATMENT If the drug has been taken orally
empty the stomach by lavage If the patient 15 Tughly
excited the lavage may be done under narcosis After
the lavage a saline cathartic 1s useful in the early stages
of the poisomng Later and after the relaxant effect of
the drug on the intestme 15 produced cathartics be
come less effective

Whatever the site of entry give 5 mg (Y2 gr)
of pilocarpine subcutancously at intervals until the
mouth 1s moist Pilocarpine tends to alleviate some
of the peripheral symptoms but has no effect on the
central action of these drugs For severe excitement
states, admimster esther Nembutal® or Seconal® 100-
300 mg (1%~ 3 gr) orally Chloral hydrate I 2 Gm
(15 30 gr) 1in muk or water or p'\raldchyde 26 ¢cc
may be given Do not use large doses because the
depressant phases of the poison and drug may com
ade If the patent 1s seen i the depressive SWOE°
central stmulants such as caffone 06 Gm (!
gr) amphetanune (Benzednne®) 10 20 mg of des
oxyephedrine 5 10 mg may be used Icc bags and
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alcohiol sponges ad i reducing the fever and making
the patent more comfortable

COCAINE AND SyNTHETIC Locat
ANESTHETICS

Toue reactions to this senes of agents are quie
common and are gven spectal considization m Chap
ter 5

NicoTIND

Nicotine 15 a potent and rapid posson Poisonmng
may result from the acoidental ot swicidal swallowing
of the msectosde Black Leaf 40 which 15 a 40 per
cent solution of crude meotme sulfate Nicotine causes
stimulation of both the central and the autonomic
nervous systems Nausea salhation abdonuaal pam
vomiing  diarrhea hendache mental confusion and
severe weakness are carly symptoms The respiration
s stimulated and the blood pressure nses Pupds are
at fiest constricted and fater diated Prostraton fall
s blood pressure  difficuls sesprration and terminal
convulsions ensuc and death results fromt sespiratory
paralysis

TREATMENT Artificial respiration 2ad empty
mg of the stomach are of pnme importance H res
pratien cag be mamtawned the powson will be detox
Wfied by the body Therefore respitation 15 the impor
fant function and should be muntamed by arnficial
fespiration and ovvgen therapy Stumufant drugs are
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of no value If the blood pressure 15 very Jow, mject
1015 mg (14 ampule) of ephednne mntravenously

In mild posomng the excitatory symptoms may be
controlied by short acting barbiturates—pentobarbital
sodiim 01 Gm (117 gr) ot Sodium Amytal® 0102
Gm (13 gr) by mouth

STRYCHNINE

Possomng from strychnme n older indmduals i
usually suscidal Instances of possonmg oceur in chit
dren who et cathartic pills contammung strychnme
Restlessness increased respration jerhing movements
and stffness of nech and facc muscles are followed
by typical strychmine convulsions

TREATMENT After the convulsions have beea
controlled by Pentothal® ether or chloroform lavage
may be msttuted if 1t 15 beheved that some of the
posson sull remamns in the stomach Potasswm pef
manganate 1 1000 tmeture of 1odme diluted 1 250
or strong tea should be used for washmg the stomach
Reep the patient under observation for several hours
Any mncreased reflex excitability and muscle twitches
are andicattons for further admsmstration of barbit
urates

CHLORINATED HYDROCARBON INSECTICIDES

This class of compounds includes Aldnn® Benzen¢
hexachlonide (gamma isomer lindane), Dichlorods
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phemyitnchloroethane  (DDT)  dieldrin  difluorodt
pheny hl h (D FDT)} dichlorodiphenyleth
anol (Dimte)  dichlorodiphenyl me:hyl carbonal
{DMC) chlordane heptachior methoxychlor Neo-
tran® Ovotran® and Toxaphene™

These agents are of many d
and may cause symptoms due to mgestion inhalations
or absorption through the skin when used as sprays
ot dusting agents The vanons solvents especially her
osene benzene or other petroleum denvatives are 1n
themselves toxic agents

‘These agents vary m toxwcity but all are capable
of bcmg central nervous system sumul:m!s causing

hyy muscle

spasms xremors and convulsions followed by depres
sion Death may occur from respratory fadure DDT
appears o b. the most toxic at least it ammals

TREATMENT The treatment for all the group
1 smmlar In case of sk contamunation wash all
exposed areas thorouphly with soap asd water If the
maternal 15 ingested remove from gastromtestmal tract
by pastae lavage and saline catharsis Avord fats or
ols since they tend to increase absorption of these
agents

M tremors develop they may be controlled by a
fong 1cting batbiturate such 2% phenobarbital  how
cver for the treatment of comvulstve states a shon
acting b 15 md e
dwm  In senious posomng the tner should b pro-
tected by large doses of carbohydrates and vitanuns of
B-Complex A high protein diet 1s 1lso destrable
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XANTHINE DERIVATIVES

The toxic eflects of cafferne occur mainly 1n the
central nervous and circulatory systems and imclude
ner restl and t
sometimes progressing to muld delmum The circula
tory effects are tachycardia and extrasystole

Theophylline and theobromine do not have the
central effects of caffeinc Both cause gastromntestinal
upsets with navse1 and vomiting Deaths have b en

reported following tntr 3 of Y
hne and when given intravenously 1t should be ad
mumstered very slowlv because death 15 sudden Cau

tion 1n 1ts administration 15 the only safeguard

TREATMENT The sumulation of caffeine can
be adeg lled by dep drugs (see
Chapter 8)

ROTENONE
d

Rot 154 of certam msect
It 1s soluble mn Lipids but not in water It has not been
known to cause poisoming 1n man In some amumals
as httle as 60 mg will cause convulsions respiratory
depression coma and respiratory failure Dogs Wil
tolerate up to 2 gm per kilogram

DEPRESSANY POISONS OF THE CENTRAL
NERVOUS SYSTEM

The charactenistic effect of ail of these poisons 13
depresston of the central nervous system
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Severe barb p g 1S very For
treatment see care of acute drug depression (p 238)

For morphme posomng see Chapter 9 espectally
page 238

Avrconon

The symptoms of acute alcoholtsm are well Aknown
However the physictan should always be sure that
the condition 15 due 1o alcohol and not to such con
ditions  as from d drugs

3 "

d or f; d skull

TREATMENT In not too sever. mtosication
by alcohol time and sleep are il that are necessary

MeTnyl ALcotiot (Wooo Atcouor)

In general the sympioms of methy} alcobol porson
g are sumlar to those of ethyl alcohol but the sec
ondary effects are much more severe This 1s believed
0 be due to the mcomplete oudation of the methyl
afcohol There are often cerebral edema optic nevntss
and atrophy and also neuntis of other merves Bhind
ness may be permanent

TREATMENT Lavage the stomach with 4 per
cent sodwm brearbomate solution Gne 4 Gm (1
drachm) of sodium bicarbonate every 15 munutes for
4 doses 1t may be necessary to gnve it by stomach
fube Intravenous alkali therapy should also be gven
The intravenous adminsstration of 1 L of 3, molar
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sodium lactate (Hartmans solution) or 250 cc of
freshly prepared 5 per cent sodium bicarbonate may
be necessary* Some check on the acidosis should be
made and 1if facthues for determuning COz-combining
power are not avalable the reaction of the umne
may be used as a gurde to alkal admmstration Al
kalt treatment should be disconttnued when the urine
1s neutral or slightly alkaline Cerebral edema may
be treated by intravenous imection of 50 100 cc of
50 per cent glucose removal of cerebrospinal flud by
lumbar p and oral ad of 12 0z
of magnesium sulfate

When the patient 1s comatose, oxygen therapy
should be used to support the respiration Further
therapy must be purely symptomatic

ANTIPYRETICS

All of the anupyretic analgesics are depressants
of the central nervous system Large doses Iead to
mental confusion  muscular 1n-co-ordination  and
coma Overdose 1s treated as outhned : Chapter 9

ACETANILID ACETOPHENETIDIN

Acute poisoning by use of these agents 1s fare The
outstanding symptom 1s cyanosts which 1s due 10 the
*Sodmum requires

for e
specral preparation because 1t cannot be sterilized by boiliog
S tor 15 boiled and the soditim bicarhonate added after partial cocltE:
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fi of t ] and  sulft glob

TREATMENT Wash out the stomach and ad
mimster ¥ oz of magnesum sulfate If cyanosts s
severe blood transfustons may be necessary Aruficial
respiration and snhalatron of oxygen are helpful Ad
munsster sodwm breatbonate orally IF shock develops
treat as outhned on page 107

ANTIPYRINE  AMINOPYRINE

Cyanosts seldom occurs with poisonng from these
agents because the red cells are not often affected
Acute poisoning 1s very tare I{ convulsions occur they
may be controlled by the barbiurates

SALICYLATES

These agents rarely cause symptoms that require
any therapy other than withdrawal or reduction of
dosage Swicsdal attempts have been reported with
acetylsahicyhic acid using 20 30 Gm (300450 gr)

Reactions fo acetylsalicylic acid are quite common
in allergre individuals and patients should be ques
toned regasding sensstivity before the drug 1 pre
serbed Tor sensttine patients who require salicylate
therapy use sodism salicylate

I angoncurotic edema and other allerpic phe
nomena develop after admsusteation of acetylsalicylic
acrd treat as for aliergre reactions (Chapter 7)
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PARASYMPATHETIC EXCITANTS

The organic phosphate insecticides have caused
poisomung and death among those working n chemical
factories and 1mong agniculturnists using them as dusts
and sprays Such agents as arecoltne choline denva
tives neostgmme physostigmme mlocarpine  di 150~
propyl fluorphosphate and octamethy! pyrophosphora
mide are used medicinally and overdosage may occur
Physostigmine neostigmine and the organic phosphates
produce their effects prmanly by mactivating the

hol ase In severe p with these agents
death may occur within 2 hours

Duagnosts of this group 1s based on the tnad of
colic muosis and profuse perspiration

TREATMENT Give atropme intravenously 05
Gm /3420 gr or 1 mg subcutaneously (3o gr ) every
15 minutes until pupils dilate the heart rate 1s increased
and the colic reheved

Phosphate  Esters Organic Insecticides Chlor
thion Dimeton Diazinon, Malathion Parathion and
TEPP These agents are widely used by farmers flor
1ts and commercial sprayers

Symptoms are mamnly due to their cholinesterase
mhibiting action which allows an accumulation of ace
tylcholine Gastromtestinal disturbances sweating sal
wvation miosts (this may not be seen carly) involun
tary defecation and unnation muscle weakness and
generalized convulstons are the most frequent symp-
toms
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TREATMENT IN SEVERE CASEs Give artfi
cial respsration Admunsster 2 mg {34, gr) atropioe
suifate 1y as soon as 5
Repeat every 10 15 munutes until signs of atropimza
ion appear

H powsomng 15 due o contact the panent must be
decontammated quickly Weanng rubber gloves re
move the patients clothung and bathe patient thor
oughly with soap and water A muld alkahne wash 15
preferable If the poson has been ingested stom
ach may be emptied by emesss if the patent 15 re
spanstve  otherwise use gastric lavage Treat symp
tomatically Atropine does not protect agamnst muscular
weakniess Watch the patient constantly since the
need of artificial respiration may appear suddenly

In less severe cases keep the panent fully atro
pmized by 1 2mg (Yoo '30 £F ) every hour The drug
may be given tarly  but the int
route 15 more rapid As much as 1020 mg (-3 gr
to 13; gr) per day may be necessary Decontamina
ton or emptying stomach arc carmed out as above
Resprration should be watched

Avoid all such as t
batbiturtes or other scdauvcs

VASOPRESSOR AGENTS
AMPHETAMINE (BENZEDRINES)

Moderate doses (5 10 mg ) of this drug have been
taken over long periods without any apparent i ef
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fects however overdosage leads to irntability nsom
ma headache, nausea dryness of the mouth anorexia
and sometimes diarthea Cardiovascular reactions 1
cluding palpitation extrasystole hypertension angmal
pains arrhythmias and circulatory collapse may occur
The drug may be habit forming Contraindications to
and cautions 1n the usc of amphetamine are about the
same as thosc for epinephrine and ephedrine

TREATMENT Oxygen therapy may hawve value
in case of circulatory collapse

DEXEDRINET D DESOXYEPHEDRINE

These drugs are sumlar to amphetamine except
that they are more potent

EPINEPHRINE

Munor effects of epinephrine are discussed on page
210 Although alarming they have no serious conse
quence Major accidents with epinephnine usually oc
cur from intravenous injectton Cardiac dilatation
cerebral accidents, pulmonary edema and ventricular
fibrillations are the principal effects and are so senious
that little in the way of treatment can be prescrlb?-d
Contraindications to the use of epinephnine are cardio
vascular disease and chloroform and cyclopropan®
anesthesta The drug should be admimstered cautious
ly to patients who have hyperthyrosdism Unless death
occurs almost at once the toxic symptoms of epuneph
nine overdose subside quite promptly
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Epepriyy

Symptoms of toqe Teactions o ephedrine may
follow 100 frequent 2pplication 1 the noge ingestion
or the imMection of Overdoses N fatalitres Or Serrons
effects haye been feported e Symptoms of over
dosage are Rervousnegs nsomn;g tremulousness diz
Zness headache Precordya) pun Palpitation Sweat
g and difanon K

TREATME NT Wih severe sumu!ahon, sedate
the Pattent wyp baxbnura(es orally sodum pentobar
bital 100 180 mg (1y 3 &) or gy mg of mor
Phine

and headache The Pulse 55 Usualty very slow but
there may he tachy cargyy In fara Poisoning ventre
ular fibtillation s the cayge of deary, OCC:!SIOYIJ")
the only Symptom 1 children |5 coma

szanu:nr If the drug 35 nmdcnlalb swal

lowed op N overdoge Is taken by mouth lavage the

Stomach with water Gne Plenty of fluds by mouth
d

N stances of Ventrcylay fachycard)y admunister
0cc of 10 por cent magnesiym sulfate Anlm\cnouﬂ)
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followed by quimdme sulfate 60-120 mg (12 gr)
orally every 3 hours for 2 or 3 days

Patents taking digtalis have increased sensitivity
to epinephrine and calcium so these agents are con
traindicated duning a digitalis regime

QUINIDINE

This drug can cause symptoms directly and also
symptoms that anse indirectly owing to the nature of
the disorder for which the drug 15 used Some indi
viduals extubit an 1diosyncrasy to quimdine The ¢
actions likely to occur are respiratory distress cyanosis
nausea and vormting In a patient who 1s to recewe
this drug test for sensittvity by admumstering 02 03
Gm (3-4% 4r) of quuidine sulfate orally 1 day be
fore mtensive treatment 1s started Observe for symp
toms

The other possible senious consequences of qum
dine arc emboltsm when the heart suddenly stops
fibnllating  dangerous tachycardia ventricular stand
still and ventricular fibnllattion Previous digitalization
of the patient may aid in preventing some of these
SErious consequences

ERGOT PREPARATIONS

Acule poisomng 1s rare and probably occurs only
when large amounts of ergot preparations are ingested
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to induce abortion The symptoms of acute ergotism
are vomiung diarthea great thirst vertigo dyspnea
paresthesias and anesthesias visual disturbances con
vulsions rapid weak pulse confuston and unconscious
ness Treatment 1s purely symptomatic

Chronic 15 more and probably
anses from the mjudicious use of ergot preparations
G t n the 15 the most

common symptom In addition to the vascular effects
headache nausea vomiting and diarthea confusion
depression or convulstons may occur

TREATMENT Withdraw the drug and direct
therapy toward the p
Use long acting mitntes pupavennc or ammophylline
Sodium nitnte 30 60 mg (¥ 1 gr) may be gnen
orally in repeated doses Erythntyl tetranttrate 15 30
mp (14 ¥ gr) papaverne 30 80 mg (V 114 gr)
and ammophylline 02 Gm (3 gr) may be gwven
orally Nausea and vomting may be controlled by
atropine 051 mg (Y o 'g0 £r) subcutaneously

ERGOTAMINE  DIHYDROERGOTAMINE

These agents are rather widely used in treatment
of migraine and may produce all the symptoms of
ergotism  For severe symptoms the treatment s the
same as for ergot poisoning
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POSTERIOR PITUITARY EXTRACTS

After excessive mjection of posterior piturtary ex
tracts there may occur striking facial pallor increased
penstaltic activity nausea abdominal cramps and
women menstruation hike cramps There 1s no specific
treatment for overdose of posterior pituitary extract
The patient should be treated symptomatically with
oxygen vasodepressor drugs and sedation if necessary

NITRITES

Porsoning by the mtrites may occur from acadental
swallowmg or industrial exposure There are marked
ﬂushmg of the skin fall in blood pressure, cyanosis

lot and dysp Famnting and respir
atory failure may occur

TREATMENT Place the patient in recumbent
positron with the head lowered To combat excessive
Iow blood pressure 1mject 10 20 mg (1 2 ampules)
of ephednine intr 1y Oxygen inhal 1s ben
eficial If the methemoglobmn formation 1s severe blood
transfusion may be hfe saving

MISCELLANEOUS POISONS

BORATES AND BORIC ACID

Potsonng by borates or borc acid 15 usually ac
cidental The symptoms appear several hours after
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ingestion with vomiting diarthex  progressive pros-
tration convulsions and finally shock syndrome

TREATMENT Evacuate the stomach by Jav
age or emetics and admumster Ringers solubion or
plasma For shock treatment see page 103

TopNg

The sngestion of jodine tauses gastroententis ab
domnal pam vomuting and diarthea In fatal cases
death occurs in about twe davs from cuculatory farl
ure Frequently disgnosis can be based on the 1odine
stammg of the oral tssues

TREATMCNT Lavage the stomach with a thin
starch paste and continpe the washung unti all traces
of todine arc removed Fhve per cent sodium thiosul
fate may be used mstead of the starch solution Be
cause large mounts of fnd are lost 1n the vomitus
and diarrhea sahine should be given intrasenously
1f shock anses treat as indicated on page 103

FLuoriprs

Fluondes are often a consutuent of msecticides
and acute posonmg may occur from acadental inges
non The early symploms are those duc to the Tocal
action m the gastrointestinal tract—nausea \oruting
sbdomunal pain and diarthea The systemuc effects are
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central involving the heart Convulsions are common
Death 1s due to resprratory and cardrac failure

TREATMENT Empty the stomach by lavage
or emetics Admunister soluble calaium salts such as
lactate chlonde or gluconate Calcium chlonde or
gluconate intravenously may be of some value Gen
eral treatment 1s symptomatic and supportive

OXALATES

Poisomng by oxalates 1s usually accidental If ox
alic acid was ingested the first symptoms are those
of a caustic actd Rapid collapse with very weak pulse
sometimes preceded by convulstons 1s the usual
course

TREATMENT The specific treatment for ox2
lates 1s calcum Lavage the stomach with solutions
of calcmum salts any soluble salt being sutable Fol
low with a saline cathartic and large quantities of
water Calcum gluconate or lactate should be given
wntravenously for the systemic effects It 1s 1mportant
to stmulate diuresis by admimstration of fluds 1
order to prevent deposition of oxalate crystals in the
kidneys The patient should be kept on a high carbo
hydrate protemn low fat diet and an sncreased flurd
ntake

PHospHORUS

Poisomng by phosphorus occurs from accidental
swallowing or the inhalation of fumes m ndustry
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The carly symptoms are selated to the gastromntestinal
tract—burming  nausea vomuting and diarthea The
vonutus has 2 strong gastne Iike odor and 1s lummnous
Sho.k may occur with the patent dymng rapidly ¥
death does not occur the patient has a symptom free
peniod of 1 or 2 days The after symptoms are due
to effects on the hver heart glands and muscles and
there are protracted emesis jaundice  oliguna and
cardiovascular collapse

TREATMENT When phosphorus s ingested
lavage the stomach and admimster copper sulfate
025 Gm 1 2 glass of water Potassium permanganate
1 1000 or hydrogen peroude may also be used After
adminstration of the antidote give magnesum sul
fate for catharsis

Local phosph burns are thoroughly washed
with water or saline and kept moist As quickly as
posstble after the wutal wastung apply 1520 per
cent sodiim bicarbonate solution fo neutrahize any
phosphoric acid formed and then wash with a 1 per
cent solution of copper sulfate All particles of phos
phorus should be semoved Subscquent treatment is
the same as for any other burn (p 259)

RODENTICIDES RAT POISONS

Some of the nower rodenticsdes present senous
hazards and should be wsed with utmost caution
With h on rodent d; por
sontng will probably be more comaon
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Rep Squity,

This has been msed widely a5 a rat posson It i
relatnely nontovic for all mammals that afe capable

of vomting

ANTUR, ALPHAAPHTIYLTHIOUREA

Thes 15 a reasoaably sale agent because of usually
snduces emests before toxse amounts are absorbed
Toxic absorprom may talubst the normal metabohe
funcuons of the body The sulfhydry! groups seems

to be mnsoleed
TREATMENT There 1s no speaific therapy Ga

sage and oxygen therapy are wseful Restnet fluds

The use ol BAL 25 contramdicated  Cysteine and thio

sorbitol seem to keave some value

1080% (FLUORACETATE}

This 15 a very potent sat pawon and equally por
sonous 10 man The substance 15 very stable has po
odor or taste and ss easily mxed i bt The toxic
effects are chielly on the heart causng ventrcular
fordlaton 31 may also produce central nervous sys
fem stmeulation

TREATMENT Remove from the stomach by
fasage with Jime water of another soluble calerum
salt et calorum gluconate {05 Gm as 5 per cent
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solution} mtmvenously and continue a salme infu
ston The of p hydro-
chlonde has been suggested as a means of prevent
1ng the ventrcular fibnllaton Inject 5 cc of 1 per
cent procane hydrochlonde at 2 mnute mtervals
for total of 20 cc Quimdine may also be used Short
acting such as pentobarbital may be used
to combat the central nervous system strmulation

TOXICITY QF ANTIBIOTICS
PENtCILLIN

This antibsotic causes a number of reactions only
a few of which are senous Intramuscular or subcu
tancous injectton may cause pan but usually this can
be prevented by the addmion of a local anestheuc
Mild mitntord reactions are sometimes seen dunng
mtravenous injection  and thrombophlebitis may de
velop 1f @ vem 15 used too often Allergic reactions
occur tn about 10 per cent of cases giving nise lo
rashes edema
twitch and even il Delayed
such as urticaria and pruntus may begin several days
ter a pemailin regime s started The Herxhermer re-
action may occur in syphiliitc patients when made
quately pretreated  Malasse with chulls  fever and
headache 15 quite fare

TREATMENT  As allergic responses seem to
be the most annoying effects the drug should be
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separately the h and and
contents, blood Liver kidneys and portions of other
organs Each specimen should be placed in a clean
glass jar without anuseptic and closed hermetically
with a Ird and sealing wax The ccntamers should be
taken or sent to a 3 toxi for
tion and analysis In addition the ph)sxcmn should
make a detailed wrtten record of all observations per
tammng to the case

The chemical and biologic exammnation of organs
and matenial are Mhighly techmical procedures and
must be made by a qualfied toxicologist However
the physicran should be famuhar with the toxicologic
tests and procedures because he may be called to give
expert testimony on the witness stand




Local Anesthetic Drug
Reactions

ALL PHYSICIANS have many occasions to use local
anesthetic drugs in topial applications regronal nene
blocks or simple local wfiltration For this reason this
toprc 1s discussed separately Any physicran who uses
these drugs is very bkely to encounter a reaction to
them and the reaction s often acute 1n onset many
umes of major prop and not nf; 1y fatal
Patients are occastonally needlessly fost becnuse the
physieran 1s unaware of the proper procedures and
the arder m which they should be applied and s
vnprepared with the necessary matertals to combat
the dhsorder Many patients who have a reacton to
these drugs can be saved if handled properly and a
death from such a reaction 1s olten 2 serious reflection
on the physiclans prep for such
Unfortunately many physicians consider reactions
to local ancsthetic drues an allerpe phenemenon
Some paucnts do exlubit this sort of reaction o Joual
anesthetr. drugs  but most of the reactions are on

165
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an entirely different basss When once the latter fact
1s understood recogmition of the reaction and 1ts
therapy are more effective

ALLERGIC REACTION

In patients who do mantfest an allergic reaction
to these drugs the picture 1s charactenzed by the
production of skin wheals angioneurotic edema hypo
tension  occastonal bronchospasm and the other phe
nomena associated with an allergic reaction from any
cause It 15 entirely different from the usual reactron
to local anesthetic drugs If a patient gives a history
that includes symptoms and signs of the other men
tioned 1t 1s advisable to avoid use of the meiting drug
or one with a simlar chemical structure However if
a patient gives a history of symptoms typreal of the
reaction (see the following pages) 1t 1s not necessary
to avoid repetition of the offending drug The nci-
dence of true allergic reactions to procane and sumt
lar drugs 1s extremely low whereas the madence of
the other type of reaction 1s not low

SENSITIVITY

It 15 perhaps true that some patients are more
sensiive to these drugs than others in the followmg
respect Since as will be ponted out Jater, the common
reaction to these drugs s dependent on the blood
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tevel of the drug some patients probably mamifest
the reaction with a lower blood level of the drug
than do others It may also be that w some patents
the blood esterase which has to do 1 some fashion
with the <plittng of the local anesthetic drug mto
1its less touc forms 1s present m a smatler 1mount or
15 less actve This <twaton could result m slower
detoxtficatron of the drug and the development of
a high blood fevel m the presenie of lower concen~
trauons and Jower total amounts of the anesthetic
agent In these patents 1t 18 adwisable 1o cremmise
caution 1n the conceatration the chemcal type of
deug nd the total amount employed 1t would be
unfortunate and unnecessary to deprnve these  sen
sitive  pitents of the advantages of the local ames
thetic drugs and use some other Luss dosirable anes
thetic agent And technie when with care and close
attention to detads the drugs could be used satsfac
torily and safely

USUAL REACTION

The wsual reaction to procane or stmilar drues s
due to the absorpuon of a sufficient amount of the
drug wto the blood strcam to cause symptoms and
stens of varymg degrees i direct proportion 1o the
blood level and the rapidity of ats attamment This
1s a fundamental prnciple which af kept in mind will
facifitate the prophylaxis recogmition and treatment
of these reactions
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It must be remembered that absorption of these
drugs 1s increased mn areas 1 which the arrculation 1s
abundant Examples of such areas ar¢ the upper 1e
sprratory passages the urethra and the caudal canal
which contams 4 large venous plexus A good general
rule for prophylaxis 1s to avord whenever possible, the
use of high concentrations or large amounts of these
drugs 1n areas in which absorption into the blood
stream will be rapid

The re 10 p are dupl d by the
other local h drugs Develop of a reaction
depends entirely on the rapidity with which the touc
blood concentration 1s reached

An immediate reaction 15 due to accidental mntr2
venous snjection of the analgestc solution or to absorp
tion of a large quantity 1 a very short time The
reaction appears withmn 4 few seconds after the injec
tion or topical application of the drug and 1s charac
terized by abrupt and complete detersoration of circuld
tion and respiration The patient usually 1s dead withit
a mmute or two

Most reactions occur 5 10 mmnutes after mjectiont
or topical appl! Ifa has not developed
withun 30 munutes of injection or topical application
it 1s not likely to develop at all The symptoms and
signs appear with varying degrees of rapidity and
seventy depending on the rate of absorption and the
quantity absorbed

The patient becomes somnolent and the som
nolence gradually develops to coma A few patients
have enough insight to realize that all is not quite
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nght and 1n the earliest phascs of the reaction describe
h lves as being fortable and so hat ap
prehensive  Another small group of patients will be
come euphonc and elated This reaction occurs most
frequently after the apphcation of cocaine It 1s always
good practice to mamtain contact with the patient
during the 1nduction of regional nfiltration or topical
analgesta By so doing one can ascertain the patients
mental state and detect premonitory signs of a reaction
If a patient who has been complaining about the inser-
tion of needles or the topical application of a drug
abruptly becomes less voluble and apparently more
co operative one should not breathe a sigh of relief
but rather become apprehensne about the state of
the patient

When somnolence or other early signs develop one
should palpate the pulse It may be of good quality
and approximately the same rate as 1t was prior to
mjection or 1t may be of poor quality and somewhat
slower than normal Tachyeardia 1s not the usual
finding ¥ the pulse 1s poor in quality one should
check the blood pressure It will be lower than normal
if the reaction 15 progressng Hypotension may be
come extreme Associated with the hypotension will
be pallor, perspiration clammy shin and syncope Ac-

T lop of hyp will be
respiratory  rrregulanties  charactenzed by shallow
breathing sighing penods of apnea and occastonal
dyspnea Twitching about the face and i the fingers
may appear and may ulumately develop mto a full
blown generalized convulsion Resprratory and circula

ying the dev
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toms and signs and have matenal ready for treatment
if the reaction becomes more severe

The hypotension 1s primary shock and must be
treated with a vasopressor drug The drug 1s gnen
preferably intravenously to insure prompt and effecuve
response The vasopressor drug should be administered
mn repeated doses (every 3 to 5 minutes) untl satis
factory blood pressure 15 obtained In severe states of
hypotension massive total doses of vasopressor drugs
may be needed to restore and stabilize the blood pres
sure It 1s extremely important to elevate the pressure
because persisting low tensions may cause enough tissue
hypoxia to produce permanent damage

Oxygen therapy should be given when hypotension
15 present This helps to mmimize the danger of anoxia
duning the peniod of hypotension and respratory 1f
regularities A mask and bag are s:msfactory partlculnr
Iy of to pul Yy 15
Endotracheal catheterization 1s bencﬁcml m the pres
ence of severe reachions

The respiratory rregulanties are not treated speaif
wcally although oxygen and artifictal respiration are
given 1f needed

Twitchings and convulsions are controlled by the
travenous admumistration of a soluble barbiturate
Enough barbiturate must be given to stop the convul
sion This amount may stop respiration also but
artificial respiration can be done easily and 1t 1§
mandatory that the convulsions be stopped The bar
biturate may be repeated until there 15 no indrcation
that convulsions will recur on discontinuance of the
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drug Severe convubstons may be controlled with as
Iittle 15 035 Gm of thiopental sodium or thioamylal
sodium

1t 1» important to realize that all of the means for
resuscitation outhned must be smmediately at hand
whenever one contemplates using regional infiltration
or topial analgesia Prompt and courageovs therapy
can prevent fatal termination of the reaction m a
large majonty of patients whereas mumumal delays m
mstituting therapy and i using «¢ thoroughly will un
necessanly increase the incaidence of fatal outcome

Mimimal equpment that should be mstamtly avart
able whenever one mtends to use analgesa of the types
under discussion ncludes a tank of ovygen a reduciny,
vatve a mask and cebreathing bag a pharyngeal are
way a vasopressor drug and 1 soluble barbiturate
Where regionsl snfiltration or  particularly  topreal
analgesia with cocane or tetracaine 1s used frequently
1t 1s advisable to have the soluble barbuturate m solu
ton i a syamee ready for mstant mjection Thes Last
precaution s a Wle saving factor The equipment men
tion~d may not be used for years but of it 15 psed only
once and a Iife 15 saved because it was there for 1m
medmte use 1t will prove ns efficiency and value It
should be present and immediately available 1 cvery
physician s office

EPINERPRRING (N ANESTHETIC SOLUTIONS

The foregoing discussion suses the quesiion of the
ity of L epiner with h
s d that epineyp permuts the

il
1
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use of lower ations and Jengthens acton
presumably by delaying absarpuon All of these factors
tend to prevent of ]

m the blood stream to cause reactions The use of ept
nephrine n concentrations of 1 100 000 or 1 200 000
1s effective and probably beneficial It must be remem
bered that epinephnine n higher attons may
result m undesirable degrees of ischemua and un
pleasant reactions The 1schemia may be sufficient to
precip S ! difation may also
occur with consequent hcmorrhagc n the postopera
tive peniod Reactions to epinephnine are charactenized
by tachycardia palpitation apprehenston and hyper
tension Epmephrne reactions should be differentiated
from procame or similar drug reactions when the drugs
are used together The hypertension makes jt unwixe
to use epinephrine 1n apprecinble quantities m patients
with hypertension Treatment of a reaction to ep!
nephrme 1s symp Oxygen mhal supports
the heart through a penod of overactivity and sedatives
allay apprehension The reactions are seldom fatal and
do not last long

It 15 posstble to prolong the action of the anesthet
solution through the use of Cobefnin with 1t This
drug does not have the cardiac and circulatory effects
that epinephrine does and 1s a satisfactory substtute
It 15 used n concentrations of 1 5000 to 1 40000




Head Injurnies

1 F vy e first ud as ge-
quired

2 Combat shock if present

3 Examine thoroughly record findings as carly as

possible

Transport the patient if necessary

Instituie conservative measures

Re-cxamme at frequent intersals record obsesva

tions

Institute surgtcal measures 1f and when indicated

Resume conservatine measures mcioding tepeated
exammations

1 PRELIMINARY EXAMINATION

Of necessity  the prelimnany exammation must be
beief The am 1s rapid appraisat of daty gained by
mspection  palpation and manmpulation Withiy the
fist fow moments the state of the pauents vital
functrons con be taken in Pallor rubor cyanosis and
mordinate sweating are at once obvious The skin
temperatore  respiration and the rate regulanty and
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force of the pulse can be estimated by rapid palpation
Dunng these observations, the physician should for
mulate a rough notion as to the existing  state of

y eval g the promp vigor,
co-ordmation and adaptineness of the patents re
sponses to such happ gs mn the as

verbal directions to mim a puff of air blown against
the eyelids and pinchung of the pectoral tendons
Rambling debirium confusion mamacal excitement
resisivencss and  combativeness, retching  vomiting
and are self-evident Likewise asym
metries of voliional and emotional movements of the
face and hmbs and wnusual postures of the head
jaw trunk and extremtties will be apparent

The patient should be carefully mspected for evt
dences of active or arrested hemorrhage in the aural
buccal and nasal onfices Simultaneously nuchal ngid
1ty 15 tested for Lacerations of the scalp and integy
ment and gross evidences of fractures and dislocations
of the long bomes spine nbs and pelvis are next
sought The possibility should not be overlooked that
hemorrhage may be concealed eg, m the retro
pentoneal space thoracic cavity and Hunters canal
at the site of fracture of the femoral shaft

FIRST AIb MEASURES

In the head mjured as in others with trauma 2
emergency conditions dumand prompt measures M
pending asphyxia and hemorrhage The former IS
usually the more urgent The neuyral and humoral
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dysfunctions set nto motion by partial even subchn
1al degrees of asphyxia rapidly Iead to irreversible
tissue damage and not infrequently to death The
treatment of asphyxa 1s covered in Chapters 1 and 2
Asphyxa —The hypoxic state 1s most acutely felt
by the cerebral cortical cells and pext in order by
the nuclear of the basal cerebel
lum diencephalon and brain stem Without sufficient
oxygen the cerebral tissues are unablc to utilize glu
cose and the lting y and
metabolic embarrassment 1s soon follo“cd by the de
velopment of spreading edema The edema by com
promusing the cahiber of capillanies precapillanies and
venules and nterposing, a further physicochemical
barnier to cellular respiration fosters the development
of even more severe cerebral hypowua and edema The
victous circle 1s completed when the resprratory and
circulatory neural mechamsms n the frontal Jobes
hypothalimus mudbram and medulla become mvolved
In such circumstances pulmonary cdema rapidly super-
venes and the patient enters upon a preagonal state
from which recovery may not reasonably be anticipated
The neural respiratory complex appears to be far
more suscepuible than the cardiovascular mechanism
to equil degrees of physiolomie nsult  whether of
traumatic or other character In fact 1t has been
demonstrated expenimentally that the otherwise healthy
cardiovascular mechanism can be rehied on to purform
#1s functions with machine Like precision prosided a
proper respiratory exchanee 1s mantasned When how
ever hypoxt is permitted to develop the aforemen
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tioned evidences of circulatory dysfunction rapdly su
pervenc These signs may be erroneously attributed
to increased intracramial pressure As the oxygen want
grows the blood and pulse pressures dimmush and
the pulse ratc becomes accelerated In such a case
efforts to support the heart and circulation with digitahs
caffeine and ephednine are obviously misdirected and
usually fail

PosiTioN —The usual practice of lowering the head
of the unconscious patient 1s contramdicated 1 the
presence of craniocerebral trauma Instead, elevate the
head so that it rests at a slightly higher level than
that of the heart This p can be lished
by elevating the bed on shock blocks or using cushions
folded overcoat or simular conventence

Hemorrhage —Active hemorrhage 1s the second
condition requiring prompt attention If the wound
15 on the scalp the neighboring shin should be shaved
The wound 1s then srngated with an nocuous antt
septic such as Zephiran chloride® 1 2000 The means
adopted for control of hemorrhage vary with the site
of laceration nd with whether 1n artery or 1 vein 1s
mvolved Digital compression and application of a
tourmiquet or of hemostatic clamps are the speediest
measures Direct ligation of the bleeding vessel and
closure by the placement of on end mattress sutures
m the surrounding tissues are equally uscful although
more time-consuming When the hemorrhage has been
controlled a snug dry gauze dressing should be ap-
plied
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2 SHOCK

The treatment of shock 1n the patient with a head
mjury takes precedence aver that of any other condt
tion  Tronsportation and excessive mampulation of
the patient are to be avoided This rule occasionally
must be violated especially when cold wind ram
rough ground or heat of the sun nterferes with the
proper conduct of therapy In such cuecumstances the
movement should be planned and executed with dis
patch care being exercised to avord jarnng and gross
postural displacements

Measures for combating shock are desenibed on
page 107 Hm\evcr because of some long standing

g the of shock 3 ex
c:ptmns to older concepts are emphasized They
are dircetly applicable m the treatment of shock com
phcating bral trauma The und of
lowenng the head has already been mentoned The
reason for this s that such posturc favors sntracranial
venous comgestion and hence the development of cer
ebral edema A compromise i the form of a horizontal
posture 1s indicated  As soon as the patient has been
broucht out of shock and the wvital signs have been
stabihized the head should be elevated to 15 20 degrees
above the honzontal

The sccond excepion telates to the toutine ad
ministration of morphine and other opium dervatises
to the patient m shock This should be avaded 1n the
head injured for several reasons the chief of which
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tioned evidences of circulatory dysfunction rapidly su
pervene These signs may be erroneously attributed
to d 1ntr: 1 As the oxygen want
grows the blood and pulsc pressures dimmish and
the pulse rate becomes accelerated In such a case,
efforts to support the heart and circulation with digitalis
cafleine and ephednine arc obviously musdirected and
usually fail

PosiTioN —The usual practice of lowening the head
of the us patient 1S ¢c d d m the
presence of craniocerebral trauma Instead elevate the
head so that it rests at a shghtly higher level than
that of the heart This g can be plished
by elevating the bed on shock blocks or using cushions
folded avercoat or sumlar convemience

Hemorrhage —Active hemorthage 1s the second
condition requinng prompt attention I the wound
1s on the scalp the neighboring skin should be shaved
The wound 1s then wngated with an mnocuous anti
septic such as Zephiran chlonde® 1 2 000 The means
adopted for control of hemorrhage vary with the site
of laceration and with whether an artery or a vein 1s
mvolved Digital compression and application of a
tourmquet or of hemostatic clamps are the speediest
measures Direct ligation of the bleeding vessel and
closure by the placement of on end mattress sutures
in the surrounding tissues are equally useful although
more time consuming When the hemorrhage has been
controlled a snug dry gauze dressing should be ap-
phed
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2 sHOCK

The treatment of shock in the patent with a head
injury takes precedence over that of any other condi-
ton Transportation and excesstve mampulation of
the patient are to be avoided This rule occasionally
must be violated espectally when cold wind ram
rough ground or heat of the sun interferes wath the
proper conduct of therapy In such circumstances the
movement should be planned and etecuted with dis
patch care being exercised to avord jarnng and gross
postural displacements

Measures for combating shock are desenbed on
page 107 chc‘cr because of some long-standing

the of shock 3 ex
ccp(mns to older concepts are emphasized They
are directly applicable to the treatment of shock com
phcating brat trauma The und ity of
Jowening the head has already been mentioned The
reason for this 1s that such posture favors intracransal
venous congestion and hence the development of cer
ebral edema A compronuse i the form of a honzontal
posture 13 indicated  As soon as the patient has been
broucht out of shock and the vital signs have been
stabiltzed the head should be elevated to 15 20 degrees
above the honzontal

The sccond exception relates to the routme ad
mnstration of morphine and other opium darnatives
10 the patent 1 shock This should be avorded in the
head injured for <everal reasons the chiel of which
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15 that stuporous and unresponsive patients require no
relief from pamn anxiety and restiveness The principle
seems axiomatic, but 1t 1s far more frequently violated
than honored Other cogent reasons for the nterdiction
of narcotics are the undesirable depression of respira
tion slowing of motor and secretory functions of the
gastromtestinal tract and antidieretic action Morphine
moreover produces pinpoint pupils a condition which
may seniously mask or retard the development of one
of the most suggestive of cerebral localtzing signs
namely unilateral pupillary dilatation Finally the
admnistration of motphine 1s commonly followed by
a nise of cerebrospinal flud pressure of between 50
and 120 mm of water Such an increment super-
mmposed on established intracramal hypertension due
to cerebral edema or hemorrhage mught casily turn
the tide against the patient

The third exception relates to the use of concen
trated (25 50 per cent) glucose solutions and of
strongly hypertonic electrolyte solutions n general
With brain trauma these agents frequently prove un
predictable and sometumes actually harmful At the
site of cerebral contuston laceration and/or edema
there 1s vascular discontinuity and the hypertonic so
lution simply famls to reach and perfuse the region
where 1ts dehydrating action 1s most deswred More
over 1t may spil through the damaged vessels m
filtrate the local tissues and provoke untoward elec-
tralytic effects

Shock ascribable to cramocerebral trauma 1s as a
matter of actual record, rather uncommonly encoun
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tered by the phystaan Thys 1s not meant to mmply that
shock 1s rarely produced by trauma to the head for
without doubt 1t may be severe emough to Ml the
patent m a few munutes The statement 15 meant
rather to emphasize the pont that if the inttial shock
alone 15 not severe enough to kill, recovery tends to
be so rapid that by the tme the patient 15 seen be
1s usually out of shock or at Jeast rallymg effectively
As 1 consequence of an unselected group of patients
with acute head wjunes only 6 8 per cent present
shock or soon develop 1t And most of these prove to
have extracerebral causes for the shok damage to
the lungs hver, spleen adrenals kudney and bladder,
fractures of the nibs long bones pelvis and vertebrae
evsangumation from lacerations of large vessels of the
extremittes scalp and viscera e¢xhaustion and malau
trtton burns  exposure to excessive heat or cold and
severe intoxication from alcobol and other drugs In
only about 0 S per cent of the unselected group does
1t appear warrantable to ascnbe the shock to the
cerebral trauma per se
The physician aware of these implcations 15 un

Itkely to assume that shock 1o a head mjured pattent
15 due fo the bram trauma He 15 more ikely to make
an extracercbral search for the responsible factor—
and to be rewarded by ns disclosure

3 THOROUGH EXAMINATION

After all mdicated therapeutic measures duected
aganst asphyxta  hemorrhage, shock and simdarly
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urgent conditions have been instituted, a more thor
ough general and neurologic survey 1s possible

Dusing the general physical examunation of the
stuporous patient one precaution must be exercised
when 1t 1 necessary to tutn him ey, from the supine
to the Jateral or prone position the movement should
be carnied out gently and 1n log fashion Not a few
patents with cercbral trauma have died because of
faulty turming technics The head should be passiely
supported and the sagital planes of head shoulders
and pelvis kept 1n strict alignment to prevent mjury
to the spinal cord lungs and other wiscera from un
detected damage 1o adjacent bony structures To tumn
the average adult under proper control usually e
quires the co-ordinated efforts of the physicrin and
at least two assistants—one managing the head 2
second the shoulders and upper trunk and a third
the lower trunk and limbs

The neurologic examination of the head injured
subject 1s Iikely to be complete as compared with
1deal standards particularly af he 15 confused aphasic
unco-operative hypomanacal or unconscrous In such
cireumstances one 15 obliged to resort to the ob
servational techmes regularly employed by the vet
ennanan He should endeavor to discover dispanties
m the corneal nasal abdommal and plantar reflexes
and 10 the buceps patellar and Achilles jerks Gross
changes that have developed since the nmtial exams
natton are often apparent in speech functions, pupit
lary responses extraocular and facial movements €0~
ordination and motor power of the extremities A



THOROUGH EXAMINATION 185

y sensory 1s rarely possible
However the demonstratton of differences in defense
responses to stimuli delivered to correspondmg parts
of the mght and left sides of the body may afford
a crude measure of the patient s sensory status

The optic fundt should be routinely examined for
evidences of retinal hemorrhages ncreased ratio of
vein—artery caliber and early signs of papilledema
Mydnatics should be avoided whenever possible be
cause they mask the development of pupilary n
equality Except 1n overwhelmingly severe mjunes the
ophthalmoscope rarely discloses unusual findings with
i the first 48 hours

Records —A wntten record of the sigmficant post
trve and negative findings disclosed by the general and
neurologic examinations should be made at the con
clusion of each survey Such a record provides a base
Ime to which all later clinical findings may be referred
and helps the physictan to judge whether the patient
1s holding or Josing ground gaimng or vacilating

Reading of the blood pressure pulse rate re
sprratory rate and rectal temperature should be recorded
every 15 mnutes for the first 3 hours and for uch
time as vanations con
tinue The interval between successive readings may
be later mereased depending on whether or not the
vital signs give evidence of stabthzing at near normal
levels

Evaluanon of vital signs —Stabihzation of vital
signs even at levels somewhat above normal gener
ally renders the prognosis more favorable however
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this criterion cannot be implicitly trusted As a gen
eral principle 1nstability of wital signs 1s more a sen
siive and rehable indicator of enswing serious trou
ble than the patterns of signs and symptoms related
to such classic syndromes as epidural clot and m
creased intracranial pressure Bradycardia of 50 or
60 beats per minute 15 not uncommon civen after mild
head trauma and of 1tself need not arouse much
anxiety But blood pressure readings above 1%% 0o
and under # , mm Hg and/or appreciable fluctua
tions of pulse and blood pressure even 1f within these
ranges are grave signs Fluctuntrons i the rate depth
and rhythm of respiration often presage the develop
ment of Cheyne Stokes breathing If as usually hap
pens resprratory fluctuations are associated with ap
preciable variations 1n the force and rate of pulse there
1s sufficient evidence to justify surgical inquiry

Deepening stupor and progtessive development of
pupillary disparities conjugate deviations of the eye
balls, mco ordination of extraocular movements apha
sta  paralysis y hings and con
phenomena constitute grave signs Their development
like the instabilities of vital signs indicates considera
tion of radical mvestigative procedures 1n the form of
panetal burr openings drrect mspection of the bramn
and if indicated ventriculography

4 TRANSPORTATION

Unless n shock the head injured patient tolerates
transportatton well for distances upward of 100 200
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miles as amply confirmed by neurosurgical expe
nence during World War II It 1s far better to trans
port the patient to a hospital where facihines for sus
tamed observation medical apd nursing care and
prompt surgical intervention are available than to
retain lm at the first converuent stop under the ms
apprehension that to move him will jeopardize his
condition

Once 1t has been decided to move the patient he
should be moved to and from the Iitter mn log fashion
and unless there are specral reasons to the contrary
transported prone with the body turned shightly to the
side One arm s left at the side of the body and the
other brought forward so that the head can rest on 1t

5 CONSERVATIVE MEASURES

When he ammves at his destination the patient
should be placed m a posture which fauihtates easy
respration Orders should be left for hum to be turned
every two hours to prevent the development of pul
monary hypost and d ulcers P
anttbrotic and sulfonamide therapy may be mstituted
1f development of mnfection at the site of trauma seems
likely With compound fractures of the vault and
Jjaw or of the base of the skull communicating with
the middle ear paranasal sinuses or pharynx the use
of these agents in large doses 1s mandatory Tetanus
and gas g may be ind: d es
pecially when the wounds provide amaerobic condi
tions for spore bearers Needless to say the usual pre
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1s readily detected by percussion of the lower part
of the abdomen Occastonally gratifying amehoration
of rest can be plished by cathetenzation

ORIFICIAL BLLEDING

Bleeding from the nose or ear whether with of
without cerebrospmnal fluid need not excite undue
alarm It usually ceases spontancously 1n a few hours
or days, and surgical :ntervention 1s rarely necessary
dunng the acute phase The mvolved onfice may be
gently washed or swabbed out as occaston demands
but packing it instling medicaments and ingating
1t with antiseptic solutions are strongly contramdicated
because of danger of pyogemic menngitss The posture
should facilitate gravitatonal dramage If the patient
1s rational and able to co operate he should be urged
to sup ghing and Pemcilln and/or
sulfonamides should be given prophylactically

Frver

One of the more conspicuous climcal features of
severe brain amjury s the development of anhidrotic
fever It 1s 1mportant to recogmze that mn and of uself
hyperthermia may Kill the patient In the absence of
sweating the dissipation of body heat depends chefly
on accelerated respiration and the physical mech
anisms of di and rad In hot
weather (and to a lesser degree at ordmary room

) these h often prove mcom
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petent smce they require a relatnvely steep gradient
between the body temperature and that of the en

Every p must th be taken
from the outset to keep hyperthermua under control
1f possible the room temp should be

at 55 60 F Rectal temperature should be taken every
20 30 munutes If the successive readwsgs are near
normal remain stabihized or falt m the direction of
normal temporzing 1s permusstble and the mterval
between temperature readings may be incrcased to 1
ot 2 hours

TREATMENT Whenever the rectal temperature
exceeds 1025 F  active measures must be adopted
at once to combat fever the patient should be com
pletely stupped of s covers and bed clothes, an
electric fan played on lis exposed body and con
tinuous spongmg of kmbs and trunk with a wash
cloth mosstened 1n a tepid 50 50 solution of alcohol
and water should be mstituted These measures must
be continued until the rectal temperature jalls below
1015 I' and are to be re msututed whenever the
critual level of 1025 F s again exceeded If after
an hour ot so of contnuous spongng or fanmng
the temperatute farls to recede and certanly if st
continues to nise the colomic mnstillation of cool water
must be instituted A necessary preliminary s the
simultaneous  determination of rectal and axflary
temperatures to ascertarn an aullary equivalent of
the rectal temperature A rectal tube 1s now inserted
some 18 n into the colon and 35 L of cool tap
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(1) the deterrnation of whether or not blood con
tarminates the cerebrospinal flid (and 1s so, approu
mately how much), and (2) the measurement of

brospinal flwd p Both q can be
answered with the loss of but 1-2 cc of flud The
removal of more flmd 1s unnecessary for diagnostic
purposes

The mformation afforded by early Iumbar punc
ture offers 1 basis for evaluating subsequent clincal
developments Thus 1f the cerebrospmal flmd at the
tume of the mtial tap 15 water-clear and under normal
pressure 1t 1s unlikefy that cerebral contusions or Jac
erations with attendant subarachnoid subdural intra
cerebral or intraventricular hemorrhages are present
Should the patient then lose ground 1e, develop 1
stabiliies of vital signs and/or aberrant neurologic
findings a suspicion of an emdural clot would be
warranted particularly sf lumbar puncture now ¢
veals clear flud but under increased pressure In
these curcumstances surgical inquiry 1s 1mperative If
however the cerebrospinal flmd at fiest 15 contamt
nated with blood and pressure 15 normal or nearly
normal (up 250 mm of water), the imference that
cerebral contusion subpial and subarachnoid hemor
rhages exist 15 justified This should prepare the phy
sician for possible development of cerebral edema and
inerease 1 cerebrospmal fluid pressure and 1f the
patient loses a hitle ground the necessity for immedt
ate surgical exploration will be somewhat less urgent
than wn the former case
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We are not coovinced as <ome colleagues are
that the severity of cerebral damage can often be ex
pressed mn terms of the pressure of cerebrospmal fimd
or that quantitative measure of the pressure 1s at any
gven moment a valid cniterion of the therapy called
for The data obtamable by lumbar puncture do not
permut unequevocal conclusions However when evalu-
ated m the light of other chimical data they aid m
arnymg at a defensible diagnosis and for this reason
the routtne use of dragnostic lumbar puncture seems
ustified

To obtain reliable information from lumbar punc-
ture the manometrc exammation must be carmed
qut with the patient wn the Iateral hortzontal posture
relaxed and with no restnctions to respiration The
normal pressure range of cerebrospnal flud hes be-
tween 6 and 12 mm Hg (80 and 180 mm of water)
In the head mjured patient the Queckenstedt test
should not be carried out Not only s 1t mcapable of
yielding as to the p of
lestons but 1t may precipitate hemorrhage from dam
aged intracramal vessels

The valze of lumbar puncture as a therapeniic
procedure 1s a matter of much controversy Some au
thors contend that intracramal hypertension and cere
bral edema can be successfully controlled 11 most cases
by repeated spimnal taps withdrawing quanties of
flud ranging from 30 to 60 cc up to complete
emptying They contend that blood extravasated tnto
the subarachnord space acts as a menngeal 1rmitant
and a deterrent to the escape of cerebrospinal flwd
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wto the venous systers and that c;m be largely
1 d as a cor by ) of
the flusd Other students deny such vittues to re
peated dramnage They express concern over the po-
tential dangers of therapeutic lumbar puncture, con
tending that the red: of ntr. ! pi may
pernut the reopemng of recently occluded vascular
channels  that »t may result i hermation of the
temporal fobe through the tentormm cercbeth or of
the cerebellar tonsids and medulla through the fora
men magnum and that it usually exaites a compensa
tory overproduction of cerebrospmal flud, such that
m 2 to 3 hours the mtracranial pressurc may be
appteciably hugher than it would otherwise have been
They further hold that gross hemorrhagic lesions
whether epidural  subdural or bral capable
of ntr 1 cannot be favor
ably mfluenced by mthdm\val of fmd In the pres
ence of such Iesions any salutary effect of lumbas
dramage ss short lived and hikely to be beset with the
dangers that attend false optimism They mstst that
the patients margmn of safety 1s apprecably reduced
after therapeuuc tap because such nondisplaceable
elements as cerebral edema and collections of blood
are now enabled to take up space prewiously occt
pied by the more displaceable cerebrospinal flnd

The relatve merns of these argumems cannot be
evaluated here There appears, however, lutle objc
uon to the accasional use of therapeutic lumbar punc
ture as a stop gap measure 1o permt one Of MOre
hours delay before surgicat ntervention
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HYDRATION AND FEEDING

On the whole vigorous dehydration mn the early
management of head trauma appears to have Ittle
ment One may safely order magnestum sulfate 45
cc or 134 oz of saturated solutron by mouth once or
twice dally and/or caffeme sodiobenzoate 500 mg
(7% gr ) intramuscularly 4 to 6 times datly But wath
rare exceptions the daly flmd intake should exceed
18002000 cc and m the presence of hyper
thermia testiveness delimum tremens, ete  well over
3500 ¢c 1s requred The unconsctous and restive
patient should not go more than 24-48 hours on mere
parenterally admimstered fluxds If at the end of this
period he 15 still unable to take nounshment by mouth
a Levin tube should be passed via the nose and the fol
Iowmng schedule of hourly feedings mstituted

1sthour glucose water 120 mt {4 0z)

2dhour sweetened fruit juices 1°0 ml (4 oz )

3dhour eggnog, 10 mt (4 oz)
This sequence of feedngs 1s repeated throughout the
24 hours Three grams of table salt most convement
iv admmmstered in swtable fractions with the eggnog
should be added to the daily diet The general supenor
ity of the methed of admuastering nutritive and medic
mal agents by Levin tube aver mtravenous and sub
cutaneous methods s obvious

E that the b of a
tracheotomy or endotracheal tube and a Levin tube
mvites devels of a geal fistula

This danger may be reduced by substituting a slender
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polyethylenc tube of 2 3 mm duameter for the Levn
tube

CONVULSIONS

Although highly dramatic convulsions do not m
ik sy 3 sefious p

sign This 1s particularly true n connection with 150
tated (as opposed to repeated) serzures Chidren are
hhely to exiubat one or several seizures followng
relatively munor head junes Here agam no great
anxiety need be felt

Once under way a convulsion cannot be readify
aborted mor need 1t be The only procedures imme
diately necessary when a comulsion supervenes are
those concerned wuh protecting the panent from
asphy via and self wyury There ss 8o need 1o pry the
jaws apart to gag a mouth already clenched i spasm
serious snjuries to the lips tongue and teeth may e
sult from such efforts

TREATMENT Repeated convulsive seizares
(statas  epilep ) d actve lsant
measures for the patient may rapidly become ex
hausted from such attacks The most effective ant
convulsive drugs are the barbiturates by mouth vemn
or muscle the bromudes and Diantin Sodwm® by
mouth Avertn® by rectum and ether by inhalation
(sec Chapter 8) An observer should record acct
rately the sequence of motor events leading wp to
the convulsve attack Suck data often provide 2
valuable clue to the Jocus of an epileptogense  finng
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point  and this 1 turn may go far m determimung the
advisability of surgical therapy and the site of ex
posure of the bram

GENERAL CARE

Unconscious patients breathing for hours through
the relaxed mouth are subject to parotiis Therefore
1t 1s mportant to cleanse the mouth of dned sahva
every 3 to 4 hours A useful solution for this purpose
conststs of equal parts of glycenn and lemon juice
A simple humdifier 1 the form of a water moistened
gauze compress laid across to external ar passages
1s helpful

Although urmnary retentton 15 occasionally serious
mn stgp and d d subjects 5
much more common It 1s essenttal 1f the develop
ment of decubitus ulcers 1t to be averted that bed
linen be changed as soon an soiling occurs If desired
and indwelling catheter may be passed o the blad
der This may be closed with a Hoffman clamp or
hemostat and the unmne released every four to six
hours A small quantity of antiseptic solutton such as
Zephiran Chloride® 1 5000 should be instilled after
each evacusation In patents requining mote profonped
care ntermittent or tidal ungation 15 more practical
than the method of intermittent release In ether case
the unine should be examuned for evidence of cystis
and the catheter should be renewed every few days

Dunng the first 2 to 3 days after head myey
little attention need be grven the bowels Incontinence
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of stool 15 not nearly as common as wnnary incontt
nence  When magnesium swlfate s employed as a
dehsdraung agent mcontinence of stool 1s hkely o
appear Otherwise unless reheved by enemas the head
qured patient may go for days without a bowel
movement Fecal impactions are hikely to develop m
unconscious panents and should be sought whenever
abdomunal distention appeats and when mordimnate
constipation 15 suspected

& RE EXAMINATION AT FREQUENT INTERVALS

The foregoing paragraphs pomt up the major
considerations dernanding attention n the early con
servative management of the head injred payent
Provided no sndications for surgery anse, the pateat
may be carned on this regnen for weeks and meonths
without impairment of his generat health It 1s essenr
tral  however, that general physical and neurologic
examinations be repeated at intervals mdicated by the
objective changes There can of course, be no hard
and fast rule for thus It 1s urged agmn however that
the physicizn contmue to secord all posve and
nepatve findings and to compare them with one an
other and with the first established baseline

7 SURGERY

If durng conservative management the patient
bepins to exhubit (@) evidence of wncreasmng stupor
(b) persistent trends of the vitaf sipns away from
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normal ranges and/or frequent fluctvations within
normal and near normal ranges or {c) progressive
neurologic dysfunction one should seriously suspect
the presence of a surgrcally amenable lesion The
physictan must be constantly alert to the necessity
of decsding whether and when conservative measures
should be supplemented by surgery This 1s a difficelt
task and mvolves large responsibility

The lestons that commonly demand surgery m the
early days after head trauma are (1) compound
fractures of the vault with or without depresston
mdnven bony fragments foreign bodies pulpifica
ton devitalization and/or estrusion of bram tissue
(2) simple depressed fractures of the vaolt such that
the outer table of the depressed portion 1s at or decper
than the inner table of the ad}acent vault {3) epidural
: hage  (4) subdural 1 or hemohy
groma and (5) gross intracerebral and/or intraven
tncular clots The first two because they are wsually
immediately apparent or at least strongly suspected from
external signs alone rarely present dragnosue difficulties
They are moreover readily confirmable by x ray

Of the three other conditions epidural hemorrhage
1s by far the most urgent Chintcally 1t 1s often diffi
cult 1f not imnpossible to differentiate epidural sub
dural and gross intracerebral hemorrhages and cere
bral edema When therefore the presence of any of
these lestons 1s suspected the following empiric di
agnostic procedures should be undertaken promptly

The first step consists an placing burr opemngs
over both paretal regions In stuporous and uncon
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scious patients this can be carried out under local

Disturbed p require general anes
thesia an which case 1t 1s highly desirable to pass an
d heal tube to g a free arnay

Approximately 80 per cent of epdural and sub
dural clots are disclosed through burr opemings m the
panetal bosses Most eprdural hemorrhages consst
of sohd clot If such a lesion 1s encountered a small
temporoparictal bone flap 15 required to permit Jts
complete evacuation and ligaton or fulguration of the
lacerated muddle menmgeal artery Subdural collec
tions on the other hand are hikely to consist partly
of free flord and partly of solid clot The proporton
of fimd and sohd js varies considerably from
patent to patent although generally there s more
sohd clot 1 the recent than mn the subacute and
chromic case In any event a flud collection amount
g to 20 cc or more Justifies repeated 1rngation of the
subdural space with norma! saline through 3 soft cath
eter until the return flow 1s clear Even of a portion of
the subdural hemorthage consstng of sold colt re-
mams evacustion of the fluid may gwve sufficient reliel
to warrant deferment of further surgery unti the pa
tients condiion s stabiized The sold portion may
be attached lnter through a small bone flap In deal
mg with the severely wnpured patient the prudent
operator hauts surgical procedures to those which
afford effective even if only temporary rehel The
overzenlous completion of a surgical procedure 3y
overtax the patient with reduced reserve
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If an epdural or subdural hemorrhage 1s not dis
closed through the pametal burr holes one 15 not
warranted 1 concluding that these or other surgs
cally amenable lesions are not present Ventneulogra
phy 1s now indicated Such a lesion almost always
betrays s presence by displacing or distorting the
veninicular system If then the ventnculograms ap
pear essenttally normal one may assume that further
surgery cannot be of heip and conservative measures
may be rawnstituted However a ventneular shift or
distortion calls for reflectton of a bone flap and ex
ploration for an eprdural subdural ntracerebral and/
or ntraventrioular clot Any such lesion plus pulpified
edematous and devitalized bram tissue  hould be
evacuated If none s demonstrable one may nfer
that the 1 was prod by facal
edema of the bram In that case the bramn wall be
swollen and the bone flap should be sacuficed even
though nonspectfic decompresstve procedutes of this
type can rarely be relted on to serve thewr wtended
ole

8 RESUMPTION OF CONSERVATIVE MEASUAES

Treatment obviously does not end with the com
pletion of defimtive surgical measures The conserva
uve regmen fellowed before operation must be
resumed and should be continued as long as the pa
vents condition requires Controls should be relaxed
slowly and with unremitting vigitance for signs that
mdicate the necessty for their remstiution
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SUMMARY

The carly management of the head inpred pa
tient 1s charged with difficulies engendered Jargely
by two 1) ogic signs and symp~
toms are due to all m phystologic mech
amsms rather than the amtial pathologic processes
and (2) multiple rather than unit factor lesions are
the rule For these and other reasons the scientsfically
1deal procedure of 1 14 and then
mstitutng  appropnate therapy frequently must be
compromused In actual practice dgnosts and con
servative therapy generally proceed i paraflel Itis
not unusuat for the former to lag far betund the latter
and m many wnstances particularly when the outcome
15 favorable a diagnosis may never be venfied Fortn
nately 1t 15 not mvarbly necessary to hnow how and
where a fire started m order to extmgush 1t

A full appreciation of these circumstinces and their

5 1ons Jeads to a read to make use of alf
appropriate diagnostic procedures Therapy can then
be altered as new climcal observations are made The
enrly management of the head tpured patient can be

3 hat after the manner used
bv the chemst confronted with 4 problem 1 qualitatine
analysis (Fig 33)

Paradoxscal as 1t may seem a und of confidence
develops hand mn hand with the exercise of the prit
ciples of procedure based on this brand of agnost!
asm—a confidence that stems from the reahzalos
that by one means or another the appropriate ther
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apy whether comservative or surgical can and will
be made available to each patient, that unnecessary
surgicat procedures will be held to a mmmum and
that few patients with surgicafly amenable lesions wail
die without having had the benefit of surgery



Allergic Disturbances

ALLERGIC reactions often owcur very quickly and
frequently must be treated as emergencies The most
serious of these are bronchtal asthma anaphylactic
shock from serum or drugs and angicedema of the
larynx Less sertous but often requrmg immediate
treatment are such condttions as hay fever, serum sick
ness and urticana Some of the abnormahties that
occur m these conditions are spasm of the bronchial
muscles hypersecretton of the glands capillary dilata
tion mcreased permeability of the capiiary wall edema
of the mucous membrane emotional unrest anwety and
asphyxia They do not occur 1 equal proportion 1 all
cases and some may be absent m a particular condition
The control of allergic disorders of the rmmediate
wheal type 1» chiefly dep upon k

amines antiustamines adrenocorticals or corticotro
pmn

ASTHMA

In the patient who 15 inchined to have acute parox
ysmal or prolonged attacks of dysprea the cause ap

207
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pears to be spasm of the bronchml museles plos
edema of the mucous membranes The bloching of
the bronchn by thick tenacious mucus plso may play
a role The onset of an acute attack may be very sud
den with rapid appearance of dyspnea and often
cyanosss severe enough to suggest acute asphyxi Such
severe attacks must be reheved otherwise severe hy
poxiz and convulsions may occur There are great
varations in the seventy of the attacks and they may
Iast from a few mnutes to several hours or days be
fore the patent has refief
The anulsstamumc agents have not been success
ful 1 asthma although they may be useful as adjuncts
to treatment The acute auacks should be treated by
h or other 7 amnes wih
epinephnne the chorce for severe attacks It s usually
admimstered subcutaneously or given by mhalation as
& spray Epinephune should never be gven mtra
venously unless the patient 1s extremely resstant to
the drug given subcutaneously Evperience may show
Jsupret Hydrochlonde®™ to be preferable to epinephrine
Thus agent does not have as great a pressor actuvity as
does epmephnine but 1t s an eflecuve bronchial
dilating agent

EPINEPHRINE In children a subcutaneous
myection of 0103 ¢c of a 1 1 000 solution 15 given
and repeated at 20 30 munute wmtervals if necessary
In adults the dose vanies feom 0 2 to 0 5 cc repeated
at 10 20 munute sntervals untl rehef 15 afforded Larger
doses are to be avoided because they apparently do
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not gwe greater rehef and may add to the patents
and cause I of the pulse nse

m blood pressure, throbbing headache tremors and
patlor

A suspension of epinephnine base 1 os has the
advantage of prolonged action thus requmng Jess
frequent mjections The mitial dose 1s the same as
that for epmephrme hydrochlonde and always should
be given intramuscularly n the deltord muscle Reac-
tions such as headache dyspnea chils perspiration
tremors and nervousness may occur Injection nto the
deltord muscle permits use of a tourmquet itermrttent
ly to regulate the absorption of the drug to prevent
these symptoms

Inhalauon of a spray contaming epiephnne 15 a
very convement method of adrmmistratton A 1 100
solution 1s placed 1n a glass atomizer and sprayed mnto
the back of the mouth during mspiration about 5
munutes 1s required for action to fake place

In a few mstances 1t may be necessary to admuster
epinephnne intravenously but this should be reserved
tor patients 1n whom 1 cc of epinephnine solutton
1 1000 given subcutancously does not produce symp
toms such as tremors For mtravenous use 01 015 ¢c
of epinephrmne sojution 1s dituted with 1 cc of sahne
and gtven at the rate of about 0 1 cc every 30 seconds
It may be followed by a subcutaneous ingection to
prolong the action Intsavenous imjections of epineph
nne are always dangerous and extreme caution must
be evercised when thev are given The action 15 so
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rapid that Jitle or nothing can be donme to combat
severe toxie symptoms if they occur

3

R and il to phrine —
The mild untoward effects of emnephrine are anxiety,
tenseness  restlessness  throbbing headache tremor,
dizziness  respiratory  distress and polpitation The
adminsstration of large doses subcutanecusly or aces
dentally by vews may have more serious results such
as cerebral hemorrhage and cardiac arthythmias
Indivsduals with hyperthyroidism are particularly sus
cepuble In patients with long standing bronchial asth
ma who may have degenerative heart disease extreme
caution must be used 1 the mtravenous adminstration
of epinephrine Angwnat attacks are often induced by
epmnephnine 1 patients with angina pectonis

IsuPREL® Ths drug s a powerful broncho-
difator and may be eflective in cases resistant to ept
nephnine It 15 admunustered by inhalawon from a
nebulizer The dose by whalation should not exceed
05 cc of 1 200 cc at any one
The drug causes no significant blood pressure effects
but because 1t does produce tachycardsa it should not
be used with epinephnne

EPHLDRINE This 15 not s rehnble as ept
nephrme and i severe attacks 1s seldom effective hiow
ever, it may abort an attach in s early stages Its
advantages are that i may be given by mouth and
the action 15 mote prolonged The usual dose 15 15 60
mg (¥ 1 gr) by mouth however larger doses such
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as 012018 Gm (2 3 gr ) may be ghen without toxic
effects Tolerance to ephednne 1s quickly gamed

AMINOPHYLLINE Ammophylline gren m
t ly quite eff ly relieves bronchral asthma
The dose of 02505 Gm (4 8 gr) 1s myected very
slowly for raprd ad causes a precip
fall i blood pressure Children may be given amuno
phylline suppostionies containing 012 024 Gm  (2-4
gr) depending on age but prolonged use should be
avoided for senous towc symptoms may follow

PortassiunM lopipe Ths expectorant should
be given early m the treatment of bronchial asthma
although s effect may not be noted for 12 to 24
hours Five to 15 drops of the saturated solutron of
potasstum 10dide 3 times a day by mouth coupled
with hydration ot the patient 15 an cflective means
of reducing ntucous plugging of the bronclucles

CORTICOTROPIN AND ADRENCQCORTICALS
Many attacks of bronchial asthma are not completely
reheved by bronchodilators and expectorants and may
persist for days or weeks Cortrcotropm 1 25 mg
doses every 6 hours intramuscularly or 25 mg i 500
cc of 5 per cent glucose i water ntravenously over
a 6 to 8 hour period once every 24 hours will have
an antt inflammatory effect on the bronchroles 1 6 to
48 hours Prednmssone in 15 mg doses every six hours
orally 1s almost as effective as the corticotropin After
the attack has subsmided the dose of both hormones
should be reduced slowly over several days to prevent
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the signs of hypoadrcn:zhsm In certamn patients

o

p may be d for several weeks or
momhs at mantenance doses of 10 20 mg o dyy

ANGIOEDEMA AND URTICARIA

In angoedemn there ss swethng of the shin and
subcutancous tissue of the forchead eyehds hips and
throat Sudden edema of the farynx may prove fatal
Urticania  or hnes s characterized by elevated skin
paches about the size of mosquio bues wm gant
urticarsa the lesions are much larger Rather severe ich
g accompames the condition The lestons last from a
few hours to several days or weeks Epinephnine mnjec-
tions similar to those used i asthma (p 208) are quite
effectve  The antsstamume agents often give relief
when epmephnne fails

In severe prolonged cases pm  and
prednisone may be useful m suppressing symptoms for
short peniods  Doses are simalar 1o those used m asth
ma {p 2i1)

ANTIHISTAMINICS A lnrge pumber of i
hustamimues are on the marhet and the one to use 35 2
matter of personal chowe ANl appear to be highly
effective and selection rests on the individual response
Manor sde effects are not unusual Gastoe upsets
sleepiness mervousness sweating  fapgue  anorewa
frequency or yrmation dry mouth and some numbness
of extremuties can occur Benadryl™ and Pynbenzam
1ne® are more likely to cause sleepsness than is Theph
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onn® 1n fact Thephonn® seems to have fewer un
toward effects than either of the others When unpleasant
effects become too annoying reduction of dosage may
be necessary or another antihistanmmc should be used
Benadryl® and Pynbenzamine® are usually given mn
doses of 25 50 mg Chlor trimeton® 1n 4 mg doses
every 6 to 12 hours 1s an effective antihistaminic with
only mimimal side reactions Sustamed release tablets
and capsules of 8 mg and 12 mg doses are available
as Chlor tnmeton Repetabs®™ and Teldnin® In very
young children 1/4 to 1/2 the adult dose can be
tolerated

SERUM DISEASE

Serum disease ts an allergic reaction caused by
the sntroduction of a foreign serum The time of onset
varies usually being 7 12 days but 1t may appear
sooner 1if the individual has had serum previously
Adenopathy urticania  diffuse erythema itching py
rexia and edema may be present The joints are usual
ly pamnful and tender Occasionaily vormiting diarrhea
abdominal cramps and headache accompany the cond:
tion

TREATMENT  Antilnstamunic agents are used
and epinephnne 1s given subcutaneously The prurtus
may be partially relieved by calamine lotion and so
dwm bicarbonate baths Low concentrations of pro-
caine intravenously have been recommended The dose
1s calculated on the basis of 4 mg per hg (2 mg per
1b) given as 01 per cent solution n salne over a
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20 munute pertod If mior symptoms of a reaction
to the procaine develop (p 170} uts admumistration 15
slowed Ff the reaction progresses the drug should be
discontinued and the patient treated as outlined on page
174 The mjections m1y be repeated at feast twice a day

SERUM SHOCK

This condition may ozceur i individuals who have
had previous wections of horse s¢rum or are spontane
ously sensitive to st The onset ts immediate and may
be fatal 1 a few munutes QOwing to the seventy of
the condition treatment should be prophylactic Every
patient about to receve horse serum should be ques
traned wbout susceptibihity to other allesgens and regard
INg previous serum treatment The patient should be
tested with an mtracutancous uyection of 001 e
of 1 100 dilution of horse serum M a wheal appears
desensitization may be carried out by smecting 0025
cc of 1 100 horse serum subcutaneously and doublng
the dose every 30 minutes untd § co has been given
It no severe reactions oeeur 0§ ¢¢ of the serum &5
given 1 5 cc of saline intravenously The doe s
doubled every 20 minutes yatd the full doge 15 admin
1stered

Whenever serum s to be tgected a syriage contaming
1 ec of 1 1000 epmephnne should be at hand and
the full dose given ntrumuscularly on first indication
of a reaction and repeated as required
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ALLERGIC DERMATOSIS AND PHYSICAL ALLERGIES

Aantthistammic drugs orally wall often allay the
stching and swelling d with these di
Topical use should be avoided for sensitization to the
antthuistamiics themselves can develop

DRUG AND FOOD ALLERGY

Sensivity to drugs and foods may be mantfest by
anaphylactic shock asthma angroedema or dermatoses
The treatment for these reactrons is the same as that
Iisted on precedmg pages

INSECT SPIDER AND SNAKE BITES
BEE STING
Severe stingmng by bees and wasps may constitute
an pectally m hyp ndividuals
When multiple stings have been sustamed severe
swelling of the mdividual area occurs with intense patn

TREATMENT Usually the application of mag
nesium sulfate compresses 15 all the treatment that
1s necessary However highly sensitne individuals
may go mto shock The hypotension 1s combated by
giving ephedrne 15 60 mg (V4 1 gr ) orally or 10 30
mg (1% gr) intramuscularly Epinephnine 05 cc
subeutaneously also may be used as in the treatment
of asthma (p 208) and repeated as necessary
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SrIpER BITE

The black widow spider has a venom sufficently
potent to endanger human bempgs The venom causes
dizzness weakness shallow respiration and increased
blood pressure abdommnal pamm and npdity

TREATMENT The species speatfic antvenn
Lactrodectus mactans® 1s given m a 25 cc dose 1n
tramuscularly Before tins horse serum antivenin s
used the patient should be tested for sensuwvity (p
214) When the antivenin 1s not avatlable the acute
symptoms require smmediate treatment The admumis
tration of 15 mg (f; gr ) or more of morphune may
be necessary to control the pam The spasticity may
be fied by 1 1 of 20 «c of
10 per cent solution of magnesam sulfate

SNALE BITE

There are only a few potsonous snokes mn North
America namely  the rattlesnake water moccasin
coppechead and coral snake The symptoms vary with
the toxin mjected

TREATMENT When an mdwidual 15 butten by
s snake a tourmiquet 15 apphed above the tite The
wound should be meised and forced suction applied
to promote free flow of serum The tourniquet must
be released at intervals to prevent gangrene of the
patts  Antivenin should be obtuned snd mjected as
soon as posstble One half of the contents of the vial
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5 m;ected at the site of the bite and the rest mtra
1y Repeat the mnj at 1 to 2 hour mn
tervals unless symptoms are serhingly decreased 1If
the condition 15 extremely serous at the time of ad
mmstration of antivemn 1t may be gven miravenously
A polyvalent antiverun marketed mn 15 cc wvials s
avallable Every doctor prachiang i regions where
powsonous snakes occur should know of the closest
place where antivenmn 1s avarfable General supporttve
luding sahne iy blood tmns

fustons and oxygen ad may be md




Emergencies Due to
Central Nervous
System Stimulation

CONTROL OF THE SEVERELY AGITATED PATIENT

THE PHYSICIAN s often called on to sedaie 2
patient who 3 11 2 state of excitement which 15 other
wise uncontrollable These patients include petsons
with an acate and active psychosis of i delinum and
atcoholics with dehrum trernens

GENERAL CONSIDERATIONS

The patent ts found by the physican ewther i
complete and unchallenged possession of a wreched
f id or m } Y by friends reia
wves or pohcemen The diagnosis of the axcuement
state 15 seldom difficult and depends on the avanable
fustory Dragnosts of the cause of the excitement 15
not cssentral before the acute mamfestations are

controfled
218
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Capture of the patent of he 1s sull unrestramed
15 essennal to control of the evcrtement Short of
manemvenng of the patient into a convement gas
chamber, there 1s no long range means of subduing
these excitement states It 1s pertinent to pont out
that there 1s no partwular valor m being brave m
these carc and the phy should tasist
on plenty of help m subdung the patient When the
patient finally becomes accessible to medication the
optimal approach 15 the admmstration of short acting
depressant drugs mtravenously By mtravenous ad
mumstration the dose can be adjusted relatively accu
rately and sedatron 15 obtamed promptly After ex
hausting efforts to reach an excited patient an er
roneous idex often develops regarding the amount
of drug necessary to subdue him and if the medict
tion s given sut or larly over
dosage 15 apt to result and dxstress agam prevails over
this new undestrable condition of the patrent

Hypoxa —The patient may have been precipitated
into an agitated or excited state by hypoxia and the
alert diagno tictan 35 careful to avoud using depresstot
drugs to cover the excitement and disorientation
caused by lack of sufficient oxygen Close checking
1s imperaitve to determine if hypoxsa from any source
mught have been the cause of the excitement or at
least a perpetuating factor and after the excitement
1s controlled by a drug oxypen 1r evcess should be
supplied to correct any suspected deficrency In many
agitated patients particularly i the postoperative and
postanesthetic period  the admumstration of excess
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oxygen alone is the Dep deugs
are not necessary and if gven tend to potentiate
the hypoxia

Pain —Some excited patients (and agamn those 1
the immediate postoperative period are subject to this
type) are aguated because of pan m the presence of
restdual anesthetics or hypnoties It 1s wise m these
patients to determine if possible whether pam s an
eing factor and in thus snstance gve an analgesic
nstead of a hypnotic ta control the exciement In
alf other instances 1¢  when there 15 no pam anal
gesics such as morphe are contrandscated for con
trol of excited patients Hypnoties do a better job and
for equvalent degrees of sedation produce much Jess
respiratory depression

AVALLABLE DRUGS

BARBITURATES These are the most conven
tent drugs for sed by mtr
The most commonly used are thiopental (Pemoth:sls),
pentobarbrtal sodwm (Nembutal®) amobarbital {(Am
ytal®)  secobarbital sodium (Seconal®) and pheno
parbital Thiopental and pentobarbual sodism are 10
be preferred particularly when dizgnos:s 15 ympostant
because their action 15 relatively short and the patient
1s accessible for history talung and physical examua
tion sn a rexsonably short time If the diagnosss 88
Lnown and those 1 contact with the patient know that
the excitement state may be protracted 1t may be better
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to use the Jonger acting barbiturates such as amobar
bital and phenobarbital

THIOPENTAL The dose needed for sedation
depends on the patients age and physweal state and
the degree of the e¢xaitment The last factor 1s often
msteading  and relatively small amounts of 2 drug
may be needed to effect sedation in apparently very
active states In the average muddfe aged adult m
good physical condition an wutal dose of 150 mg
{6 cc of a 2V per went soluton) of thiopental will
mduce sedation If this 1s msufficient the drug should
be addel in crements of no more than 50 75 mg
(2 3 cc ) untl hyprosts 1s achieved 1t 15 wise to wait
between additions of the drug for 1 nunute by the
clock to allow tume for development of us effects and
to avord overdose One munute by the clock 15 quite
a long time . the ctrcumstances but the urgency of
the situation seldom requires faster adminsstration and
the hazard of overdose ss appteciably reduced Thy
opental 1» relatively stable when mixed and ready for
injection but it 15 not convenremly carrted 1n the doc
tor s bag wn the prepared state and tme s consumed
m mucing the powder wuth dotilled water for rejection

PENTOBARBITAL SODIUA{  SECOBARRITAL
soDIUM More convenent barbiturates for mjection
n these situattons are pentobarbital sodium or seco
bartutal sodium When adnumistered intravenously they
are quick acting and although the period of sedation
1s prok d over that of th I 1t 1 not exces
sne rarely ding 2 hours P bital sodium
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and secobarbstal sodium for sntravenous administration
are prepared 1n ampules or rubber stoppered 50 cc
vials 10 a concentration of 50 mg per cc It 15 quite
stable 1 this preparation and can be cammed m the
doctor s bag for weeks without deterioration

The mmtial dose of pentobarbital sodm or seco
barbital sodium 1n the average rmddle aged patient 1
good physical condition 1s 120 180 mg (23 gr)
When wdminsstered intravenously they begin to act
within 3 minutes and it 15 advisable to wait this length
of time before ad. g, additional I
more 1s needed to eflect sedition the drug may be
added 1n mcrements of 60 mg (1 gr) with ample
time between additions

The dose of thiopental pentobartntal sodium of
secobarbital sodium 1s decreased if the patent 15 2
child or an elderly or debihitated individual There 18
Iittle occasion for mereasing the imnal dose over that
recommended but one can expect n the severely ex
cited and the robust pauent that several adaitions (0
the itial dose will be necessary

AMOBARBITAL {(AMYTAL®) This can be
admimistered 10 a 10 per cent solution The mittal dose
for the average middle aged adult 1n good condition 18
180 300 mg (35 gr) It has the same disadvantage
as thiopental 1o emergency siuations—muung of the
powder and the diluent 15 necessary immediately be
fore use The drug can be admimstered in ancrements of
120 mg (2 gr) and full effect can be expected withn
3 to S munutes It 15 rather common practice to Ei¥¢
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an mttal dose of 450 mg (7Y gr) intravenously
because the standard package of the drug contams this
amount It must be emphasized that 1t 15 poor praciice
generally to give a single relatively large dose mially
and to have that dose dependent on the amount of
drug m the dard package A of drugs
m s manper will many tmmes acheve the desired
deprcsswn but often will also result m excessive and
which » d 1 to the pa

tents we}faxe ‘When any depressant drug s admms-
tered intravenously it 15 wise to take full advantage
of the method and give the drug m relatvely smali
mital doses to which are added only needed small
up to the develop of the desired state

PHENOBARRITAL soptum Phenobarbital so
dwm (Luminal®) can be adnusistered mtravenously
e a 10 per cent solutton A satisfactory smtal dose 1s
120 g (2 gr) To this can be added 60 mg (1 gr)
mcrements as needed About 10 munutes 1s required
to approximate the total effect of the drug and ad
mnsstration of succeeding doses at shorter ntervals
may result m overdosage

Depression cansed by amobarbital and phenobar
bital sodmm persists 1 the average patent for 6 12
hours and the drugs therefore are convement agents
if protracted depression 1s desired

APOMORPIINE A drug mnfrequently used but a
useful one for sedatton 1s apomorphine It has good
depressant qualities m addition to its ability to induce
emesis and 15 highly satisfactory for mtravenous ad
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mistration in an emergency for prompt control of
agitation It 1s partrcularly valuable n the treatment
of the belligerent alcoholic or the patent wath delioum
tremens It may be given i doses of 12 mg (¥, gr)
or more and repeated within 15 minutes if necessary
Overdosage results in significant respiratory depres
sion which as always 1s controlled by active ventla
tion of the lungs with oxygen The phystcian should
not forget this useful agent for control of excited patients

The new drugs categorized as tranquilizers may
be used for sedation especially 1n elderly pauents
This group includes chlorpromazine (Thorazine®)
meprobamate (Miitown® Equani!®) and promethazine
(Phenergan®)

Chlorpromazine may be given orally or intraven
ously 0100 Gm 1s a reasonable wnitial dose per 0s
0025 Gm 15 a f: y dose 1t usly One
must be alert to hypotension especially 1f the drug 1s
given intravenously Sinee this drug potentrates the ac
tion of other depressant drugs, it must be gnen cau
tiously 1f other drugs have been given The oral dose
may be sigmificantly increased in more agitated patients
Long adminstration has been associated with biliary
stasis and jaundice

Meprobamate 1s given per os A satisfactory dose
150200 Gm 2 to 3 umes daly In the more severely
agitated patients larger doses may be tried

Promethazine may be given intravenously n 0025
Gm doses It should be remembered that this dug
augments the depressant action of other drugs
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PARALDEHYDPE Two of the more common drugs
used especially for the sedation of the moderately and
more or less chronscally excited or disortented patient
are paraldehyde and chloral hydrate Both drugs are
excellent hypnottcs and produce significant degrees of
depresston for protracted perrods

yde can be ad) d by mouth with
fruit jurces or by rectum alone or in combmatton with
Iquid petrolatum Desptte ws rather charactenstic dis
agreeable odor and taste st 15 apparently tolerated
farly well by many patients patticularly chrone al
coholics when taken by mouth It 55 given in doses
sufficient to produce sleep from wiuch the patients
can be aroused by stmulation Its effect usually Jasts
4 10 6 hours and 1s not accompamed by stgtuficant

D y or I the aw
way is unobstructed Oral or rectal dose for adults 1s
Scc per 8 kg (1 drachm per 14 Ib) Ths 1s consid
erably m excess of the USP dose but is necessary to
establish the desired sedation partieulady m the ex-
cited patient Paraldehyde may cause small widely dis
semmated hemorrhages i the Jungs which disadvan
tage 1s a potent deterrent to its use m elderly and
debshitated patients who have a predisposition to pul
monary comphcattons The drug may be given m
travepously m doses of 1 2 cc at a tune but one s
reluctant to use the drug in this manner when one
observes the black tarry sticky material that results
from aspiration of blood into the synnge filled with
paraldehyde It 1s probable that except wm the few
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patients who are not responsive to other depressant
drugs or become more excited on admimstration of
the barbiturates, paraldehyde will be used Jess and less
for control of the excited patient

CHLORAL HYDRATE This 1s admustered by
mouth or by rectum It 15 somewhat towe to the liver
and continued admimstration for a number of days
causes ppreciable hiver neerosss particularly when
suflicient attention 1s paid to the suffictency of the
oxygenation of the patient It 1s used to produce leht
stages of sleep and can be grven in doses of 1 Gm
(15 gr) and repeated every 4 to 6 hours if necessary
It docs not crse much respiratory depression 1f the
arway ts mamtaned and hypovia does not supervene
It 1s not too uscful nor 1s paraldehyde for controlling
the patient 1n extreme agutation of an emergency na
ture nd its use will be limmted to the perpetuation
of sedation In these nstances one can anticipate lver
damage and may prefer to substitute some other de
pressant drug

BROMIDES In the muldly aguated patrent suff
cient and protracted control can be effected by the
admunsstration of bronudes These are given n doses
of 1 Gm (15 gr) orally and may be repcated How
ever, 1t 1s well to remember that there 15 sigmficant

it ofb and when sed must be
mamtamed for days 1t 1s wise to reduce the dose of
discontinue the drug altogether and subsutute another
After protracted admumistration of bromides a psycho
s15 or dermatitis may develop Durning admuustrahiont
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of the drug 1t 1s mmperative that the fld intake be
kept at a high level

TRIBROMOETHANOL WITH AMYLENE HY
DRATE (AVERTIN®) ‘This 1s a longacting drug
which 1s almost always ntroduced per rectum It 1s
useful when protracted sedation 1s required Narcosts
of 4 to 6 hours duration can be anttupated The
drug 15 given m 2 3 per cent solutron in distilfed
water and the dose of 100 mg per kg may be cal
culated m the following manner The patents wesght
m pounds 15 mulupled by the factor 15 to give the
total volume of 3 per cent solutton Three per cent
of this figure will give the number of cubic centt
meters of the Avertin® fluid to be added to the total
volume The distilled water 15 heated to 40~C (104°
F ) heatng above this pomnt will cause decompost
tion A few mumnutes of shaking will result m complete
solution of the flud in the water After muxmg the
solutron 15 tested with 2 few drops of Congo red dye
which 1s supplred with the package If the dye remains
1ed the solutron 1s all night for use 1f the dye turns
blue or wiolet the drug has decomposed and the solu
tion should be discarded

The solution 15 adoymstered mto the rectum 2
distame of approumately 10 cm (4 ) and care
nrst be taken to see that the solution is retaned
The drug begins to take effect 1 about 10 minutes
and the full effect 1s developed in about 30 mmutes
As 1n all states of significant drug depression care
should be taken of the airway and the circulation
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Large doses may precipitate hypotension If thss s
severe vasopressor drugs may be needed

The dosc may be reduced if lhighter degrees of
sedation are desited In this situation the 100 mg
per kg dose may be computed and appropnate per
centages of the total volume selected Three per cent
of this reduced volume can then be calculated

Children and particularly those mn agitated states
or 1n convulsions tolerate comparatively large doses
although relatively small doses are all that are neces
sary to control the spasms of tetanus

The maximal single dose 1s usually 100 mg per
kg of body weight

HYDROTHERAPY AND IcE PACAS

Another cffective means of controlling the agitated
patient 1s the use of the ice pack or the cold hydro
therapy tub The tub 15 likely to be avalable only
a large hospital whereas the ice pack can be used
1n the home

The patient 1s wrapped 1n sheets wetted with cold
water When placing the sheets around the patient
be careful to avard constricting the chest Then Pplace
e around the patient over the sheets In many 11
stances 1t 15 not necessary to use ice but merely to
place the cold wet sheets around the patent The
sheets should be changed at regufar ntervals, if lelt
m place for long periods they become warm and
since they are placed so closely around the patient
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may nduce hyperthermia from interference with radi
ation of heat from the body

CoNcLustov

The physictan called on to control the excted
patient wall aciueve most prompt and satsfactory
results mn the emergency if he admumsters the de
pressant drug mtravepously In this regard he must
remember that 1t 15 wise to gwve the drug i small
mcrements until the desired depression is obtamed
The demand on the physiaan i these condrtions
15 such that there 1s always a temptation to give too
large an 1mtial dose of depressant drug and this
Ieads to subseq y m the un
wanted excess depression The physician must always
be alert to the aurway and take measures to control
1t and provide oxygen if the sedaton 1s of such mag
nitude that narcosis and relaxation of the faw take
place

CONVULSIVE DISORDERS

Convulsions are almost mvanably emergencies and
usually requre prompt and efficient management
Often this snvolves the use of relatively large doses
of drugs and the phyvsician must balance the danger
of the drug agamst the severty of the convulsions
There are a great many causes for convulstons and
unless the physician is tmmediately aware of the di
rect cause of the convulsne seizure the mndicated
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procedure 1s to treat the condition as a symptom
Symptomatic therapy volves use of the sedative
drugs as discussed earhier n this chapter If the drect
cause 1s known, some special types of therapy may
be apphcable For example for hypoglycema and
tomuzed blood calcium deficiencies specific therapy 1s
indicated When faced with convulsions induced by
certain poisons 1t 1s tmportant to remember that many
of the posons exert a strong depressant action after
the mital sumulation Therefore treatment must be
directed to control only those of the sumulatory phase
for long acting depressants of central nervous system
may be additive with the depressant action of the
porson (sce Chapter 4)

In the control of convulsions st 1s seldom neces
sary to push the use of sedative drugs to the pomnt
of unconsciousness and just sufficient dosage s pref
erable to a large single dose In additton to control
Iing the convulsions the physicran must protect the
patient from bodily injuries and the tongue from
Jury due to biting A wedge made of rubber or tongue
blades pped with adt tape prevents the tongue
injury One must be careful that the tongue does not
obstruct the airway (p 19)

CONVULSIONS IN CHILDREN

Convulstve seizures occur frequently i infants and
young children particularly with the onset of an acute
wnfection or a metabolic disturbance Convulsions
caused by severe infections intracranial hemorrhage
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convulsant drugs and many of the metabolic disturb
anices such as hypocalcenic tetany alkalosis and hy
poglycemua are usually acute and self mtting  Other
tvpes of convulstons such as rdiopathue epilepsy are
Iikely to be chrome and recurrent In newborn infants
intracrameal birth myuries and congenrtal defects of the
bramn are the usual cause of convnisions Acute nfec
tions and tetany are less hikely to be the cause of the
seizures 1 very young infants In early childhood acute
nfections are the most 1uportant causes of convalsions
Beginmung about the third year of life and conunuing
into later childhood 1diopathic epilepsy 15 the com
monest cause of comvulsive seizures Less frequent
causcs of convulsions m infants and children are tetany

phrits  with
urema and degenemnve d;seases of the central nervous
svstem Every effort should be made to determine
the exact cause of the convulstve seizure so that
ultimately proper therapy may be ammed at the under
Iying cause The age group and hustory usually give
some 1msight mto the cause Figure 34 shoas the com
parative 1nctdences of vanous types of convulsions at
different ages

TREATMENT When the doctor 15 called on
the telephone to attend a child i a convulsion, the
mother shontd be advised to give the child or infant
a warm tub bath Often this simple procedute causes
a mild convulsne attack to subside and at least it
keeps the anuous parents busy unt} the doctor ar
mes If an acute mfuction 15 presumed to be the
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Fic 34 —Cq of causes of I from burth
to 16 years based on data from two general childrens clines
in the northern part of the Umited States between 1925 an
1940 The percentage distribution 1s not unwersally applicable
nor does the chart represent incidences of different cruses for
a1 much earlicr period n the same arcas because preventive
measures have greatly reduced the frequency of mfantile tetany
and acute infectious diseases it the past two decades (From
Nelson )

cause of the convulsive seizure sedatne and anti-
pyretic measures may be used If the convulsion 15
severe thiopental or a short acting barbiturate (as
previously desenbed) should be given In less
strenuous and to h the pos-
sibility of recurrence a hypodermic dose of 1530
mg (¥ % gr) of phenobarbital may be given
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Prompt admimstration of an anupyreuc agent such as
tsalicylie acid d or may
prevent the convulsions often associated thh high fevers
Smaller doses of phenobarbital usvally suffice 1 the
mmilder types of convulsive disorders However scvere
convulsions such as may occur i measles and menimn-
gitis may last several hours and require heavier sedative
treatment  Tribromoethanol 80 mg per kg of body
weight may be given rectally or phenobarbital sodium
by ven m dosages varymg from 60 mg (1 gr) for
wfants aged 6 months to 1 year to 120 mg (2 gr ) for
older children Intravenous barbiturates must be ad
mqstered slowly as rapid injection causes a precipi-
tous fall n blood pressute Adequate oxvgen therapy
or n\her means of xesuscuanon should be reathly
In prol istons hypoxta may be
a cumphcalmg factor and oxygen should be admin
istered  After the convulsuve seizures have been
abated informauon regarding the etiology of the con
vulsions should be secured so that appropuate sub
sequent therapy may be instituted

CONVULSIONS IN NEWBORN

Convulstons 1n the newborn are most often asso
ciated with bramm damage due to anoxia or trauma
If the convulsion 13 due to one of these condttions
admunister 15 30 mg (3% % gr) of phenobarbital
sodium  hypod Ny 1 the I 1s due to
hemorthagic disease of the newbomn a blood trans-
fusion 15 ndicated to stop the bleeding For convul
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sions that may be caused by hypowua associated with
congenuital heart discase or atelectasis adequate oxy
gen therapy 1s indicated

CoNVULSIONS IN ADULTS

Convulstons oceur less frequently m adults than 1
children but the emergency 15 of equal importance
Protection from physical injury and use of sedative
drugs are the emergency measures to be employed
When first seen the patient should be given an intra-
venous njection of 60 180 mg (1 3 gr ) of pentobar
bital sodium or 150 500 mg (6 20 cc ) of a 2% per
cent solution of thiopental An mrway should be
available to combat nny respuratory difficulty The
longer acting phenobarbital sodium 150 300 mg (2Y 5
£r ) may be given very slowly intravenously Its action
15 not as prompt as that of the more rapid acting
thiopental The use of morphine as a sedative 1§
contraindicated 1n most convulsions owing to 1ts respir
atory effects For convulsions due to posons such as
strychmne atropine and cocamne 2a relatively short
acting barbiturate such as thiopental or pcn!obarbnal
sodwum should be used so that severe depression does
not outlast the sumulating phase

Epiepsy —In the 1solated seizure of epilepsy prac
tically all the physician can do 1s to protect the patient
from bodily 1njury and protect the tongue by 2 wedge
of wood or cork placed m the mouth Additional treat
ment 1s that used 1n the general management of €p!
lepsy The convulsive phase 1s self hmitimg and needs
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no specific therapy Status epdepticus may requure the
use of trbromoethano! n doses of 100 mg per kg
Long acting bart such as phenobarbital sodrum
also may be useful, it may be adnunutered intea
venously Rectal admumstration of chioral bydrate or
bromides may control the convulstons if given at about
two hour stervals Dosage depends on the patients
age For convulsions known to be assocrated with
allergies the best drug to use durmg the mdmdual
serzure 15 1 1000 ep 05 cc ot

Tetanus —For the convulsions that occur tcl
anus  tribromoethanol 80 100 mg per kg of body
weight givent rectally s the most sausfactory agent
Smaller mtial doses are often effective, they may be
repeated as needed to control the tetamic spasm

Hypoghcerma —For  hypoglycemic  convulsions
glucose or other carbohydrates should be admims
tered at regular mteevals

Acute poisomng —Convulstons due to porsons are
treated according to the specific causative agent (see
Chapter 4) Unul the possont 15 identified the general
proredure 15 to treat the symptoms as they anse fol
lowing the general procedure outhned for control of
convulstons (p 229)

Eclampsia —Morphine 1s apparently the drug of
chaice for eclampiic convulstons The patient who has
had or 1s about to have a seizure 1s geen 15 mg
{4+ gr) of morphine sulfate One hour later she may
be miven 2 Gm of chloral hydrate by rectum if un
conscious or by mouth if conscions The rectal ad
mimstration s made 1 100 ¢ of phystologic saline
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and the oral admumstration m milk The morphme 15
repeated 1n about 3 hours and the chloral hydrate
7 hours  Although the mduction of hypotension {relz
tive} by such means as spinat or epidurat analgesia and
hexamethonum may seem herote, there mav be ment
1 this more vigorous method of therapy The level
of spinal or emidural analgesia must be 1 the nesgh-
borhood of T6 m order to paralyze the splanchac
nerves and p hyp If the hyp
becomes excessive it may be cotrected with vaso
comstrictors, given nfravenously in smoll repeated
doses Hexamethomum may be gnven mtrayenously m
doses of 10 mg at 5 munute mtervals untl a sats
factory reduction 1n artenial tension is effected It may
be repeated as needed to mamtan the lowered tension
I the hypotension exceeds the deswced level, 3t may
be corrected with vasoconstrictors

It 15 particularly mportant that the awway be
watched closely and oxygen therapy and suttable ven
tilation be admumstered 1f the depression 15 severe and
pralonged

Deltriem tremens —This type of acute mnsanty oc-
curs fauly frequently m heavy dnnhers and the dwg
nosts 15 relatively easy The best sedative drug for its
treatment 35 paraldehyde An smtl dose of 30 <
(1 oz ) 18 gwen orally and followed by 15 cc (¥ 02)
every hour untd controlled It may also be gven €€
tally, mixed with equal parts of hqud petrolatum 25
a refntion emema Thiopental m small doses 2
venously offers good control but 1t 1 difficult to make
the njections n these excited patients Morphne
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should not be given because 1t tends to produce re
spiratory nsufficency Additional treatment consists of
sodium chionde admmstration to combat the deby
dration 2 high calone, hugh witamun diet and plenty
of fluds Other complicattng Symptoms must be
treated as they anse

Tetany —In tetantes associated with low 1omzed
caleum the treatment 1s directed toward mcrease of
the calcrum content of the blood If actual convul
sions occur they may be controlled temporanly by
sedative drugs and later by oral admmstration of
calcium chlonde The imtral dose of calciem chlonde
15 2-5 Gm dissolved sn water followed by 1-2 Gm
every 5 to 6 hours Its acidity promotes absorption
and the tendency toward acidosis ards mn the calcrum
1ouzation w the blood Equally good results are ob-
tamed with caluum lactate 1 water 1f given n about
1Y umes the dose of the chloride If oral admurustra
tion s not feastble caleium gluconate 10 per cent sn
doses of 2-10 cc may be given antramusculatdy Occa-
sionally this agent leaves persistent nodules at the site
of mection In severe convulsions with spasm of the
glottis 25 cc of 10 per cent cakmm gluconate may
be gnen intravenously The imection must be gven
very slowly to avord nausea and vomting Rapd
administration may cause acute paralysis of respira
tion and crreulation



Care of Patient in Acute and
Chronic Comatose States

ACUTE COMATOSE STATES
AcUTE DRUG DEPRESSION

THE PATIENT with a drug depression poses
acute problem which can often be solved provided
certain s are tahen diately and a defimte
chronol order 15 established and followed 1f the
resuscitative measures are haphazard and mmportant
steps are overloohed or sidetracked many patients will
be lost unnecessanly

PROCEDURE The following paragraphs out
1ine briefly the treatment for the patient with an acute
and severe drug depression

Step I —As soon as the patient 1s seen the first
procedure 1s the securing and estabhishment of a patent
mrway Dunng this step, the character of the espir?
tion can be determined Note should be made of the
rate depth and presence or absence of accessory

238
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respiratory muscle activity and whether or not the
mtercostal muscles and diaphragm are both functionmng
These observations will be of assistance later in the
dugnosis of the type of depression

Step 2 —Fqllowtng, estabhshment of the auway
the extent of ventlatwon is determmned If pulmonary
ventthittan 15 inadequate the patient must be asusted
by the most suitable means at hand Carbon dioxude
should not be gwen 1 any concentration Carbon
dwoxide therapy 1s not needed bv the patient suffering
from drug dep because dep of
tesults in 2 retention of carbon dioxide m the blood
stream suffictent for stunulation of the well oxypenated
resprratory center Carbon dioxide given m an attempt
to stunulate even the well oxygenated but drug-depres
sed respiratory center frequently causes even greater
depresston and may provoke convulsions Carbon
dioude will on occastons sttmulate resprration 1n the
depressed patient but the stmulation 1s brief the
margn of safety 1s minmal and the use of this agent
1s physiologreally questionable

In the Nght of evidence on the deletenious cardiac
effects of abrupt reduction n elevated carbon droxide
tensions one wonders about the possible disadvantages
of artificsal ventilation with only oxygen atmospheres
However 1t seems that it might bc mcre expedrent
to adjust and of
carbon dioxsde in a pattent requining artificial ventilation
than to make guesses as fo the optimal amount of car
bon dioxide to add to resprred atmospheres under these
circumstances
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Step 3 —After the patient s aurway has been estab-
Iished and venulation improved the next step in treat
ment 15 directed toward determuiming the state of the
crrculation and correcting ats deficiencies Most patients
with a major drug depression suffer from varyng
degrees of shock, either neurogenic or secondary, de
pending on the degree of depression the drug causing
it, the degree of hypowa and the length of depression
before T should be promptly and
thoroughly mnstituted according to the principles out
lined in Chapter 3

Step 4 —Unul now with the exception of the
observations made regarding the respiration no direct
attempt has been made to establish the diagnosis and
to institute specific therapv Speaific therapy has not
been indicated even though the nature of the drug
causmg the depression 1s known Patients wil die fot
lack of the prompt institution of the foregoing measures
parucularly measures concerned with respiration and
crculation  but they will not die for lack of eatly
specific therapy

Steps can now be taken to determine the causé
of the depression A thorough physical tion
should be made The examination of the eyes 1s 1mpor
tant Pmpoint pupils are a charactenstic of morphine
and other narcotic depresston Pupils in mud dilatation
are most frequently assoctated with barbiturate pot
soning Unequal pupils are often indicative of inrd
cramal lesions Duning care of the mrway, the breal
will have been noted and the presence of absence of
diabetic acidosis and alcohol determned Thorou
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search should be made of course, for fractures brumises

needie marks etc
Assummng that the depression ss due either to a
pascotic of to one or more of the barbiturates the
exanuner now has several diagnostic aids With the
additronal ard of a hstory it 1s wsually possible to
establish a provisional diagnosts which later may be
fab y of stomach and

bladder contents

Step 5 —After the airway has becn taken care
of the patient ventilated the efficiency of the crreula-
tion restored and more specific diagnostic and thera
peutic efforts made the stomach should be emptied
with a large stomach tube Small bore stomach tubes
such as the W tube are 1nadeq for thus
purpose because they fail to remove the larger food
particles Extreme care should be exercised to prevent
aspiration of stomach contents duning thes proccdurc
It 1s 1mp that suction
at hand The stomach contents should be saved for
examunation m the laboratory

Step 6 —After asprration of the stomach the blad
der should be cathetenized and the urmne saved for et

for the of the offendmg drug
Slep 7 —1If the deprcssxon 15 due tc a nnrcnuc
h; de and i

tattrate may be used as outhined (see Chapter 1 page
34) If the depression ts due to a shart acting barbit
urate the patient requures only good nursing care and
perhaps flud and nutritional addittons The effective
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ness of Megamide® 15 still debatable If effective its
action may be no more than that of a non speatfic
lep such as pentyl azol or mniketharmd
If however, the barbiturate 1s one of the long acting
group, there is a slight advantage 1n maintaining basic
reflex actimty by the use of picrotoxin Picrotoxin s
given intravenously at the rate of 1 mg per munute
until the patient regains pharyngeal and laryngeal
reflexes and muscle tone or until musculat twitchings
appear The latter usually appear first around the face
but they may show up carlier in the extremities An
attempt should be made to maintun 2 reasonable
degree of reflex activity and tone by repeated 1ntra
muscular njections of picrotoxin No attempt should
be made to bung the patient to fall consciousness al
though he may respond to pamful sumuh If by mus
judgment the dose of picrotoxin 1s too large and con
vulstons ensue an intravenous mjection of a barbiturate
must be given immediately to control the convulsions
When the dose of a long acting barbiturate has been
targe the depression may persist for several days
Good nursing carc 15 1 to pull ry
complications Calorc ntake may be accompiished by

parenteral means

Diaprric CoMa

The prompt fecognition of diabetic coma 15 €7
important because specific therapy 15
e dragnosis 15 obvious because the
be 2 diabetic and avadlable 1

traordinardy
avaifable Often th
patient 15 hnown to
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formatron ndicates that he has broken lus diet or
faled to take his msubit or that he 15 suffenng from
an infection The patient m diabetic coma 15 dehy
drated the eyeballs are soft respiration 35 of the
Kussmaul type the odor of acetone 15 often apparent
on the breath vomung frequently ocours the pulse
1s rapad and blood presswre low abdommal findings
may sugpest appendicis and the pupils are diated
The presence of several of these findings 1n 2 coma
tase patent should immedsately suggest diabettc coma
Steps 1 2 and even 3 outhned 1o the preceding
section are oecasionally necessary and can be followed
white confirmatory diagnostic tests are awanted The
patient should be hospitalized whenever possible so
that deternunations of blood sugar and plasma carbon
doxde and unnalysis can be done He should be
kept warm and as soon as the dmagnoss 1s made re
cerve 20 100 umits of regular or erystalime type msulin
even before transfer to a hospital and the determina
tion of the essenttal laboratory data Al of the psulin
15 ord ly given Iy Add 1 doses
of insuhn and frequency of admumstration depend on
the seventy of the acdosis The detmls of treatng this
coma after the izl emergency are beyond the scope
of this discussion As a part of the emergency therapy
artangements should be made to hydrate the patent
and the stomach should be emptied and lavaged
through a stomach tube Frequent unmilysts so tm
portant 1n canng for such patents s faclitated by
mstaltaues of an mdwelling catheter m the bladder
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HYPOGLYCEMIA AND/OR INSULIN SHOCK
This acute coma responds rapidly to p

restoration of an effective blood sugar level and ad
rasttedly 1t 1s imperative that this therapy be given
as early as possible Nevertheless, 1t 1s re-emphasized
that care of the arrway supply of oxygen and an
cvaluation of the arculatory status 1s sull essential,

specially if the diag 15 not diately appar-
ent The symptoms of hypoglycemia are the same
whether the conditton 1s induced by insulin over
dosage or occurs spontancously The real hazard 1s
that the unconsciousness of hypoglycema be confused
with that of diabetic coma and msulin be ginven For
this reason determination of the blood sugar 1s ad
visable before specific therapy 1s mnstituted The pa
tient who 15 unconscious because of hypoglycemia 15
likely to be sweating and he may have convulsions
This acute coma responds dramaucally to intravenous
administration of glucose The response 1s so prompt
that often before 10 cc of a 50 per cent solution has
been admimistered recovery has occurred Once the
emergency 15 past defiutive therapy must be under-
taken This may be quute simple 1f the condition 15
due to msuln overdosage m the dmbcuc but f 1t
15 of the sp type an 1 i must
be made This can be 1 difficult problem details of
which are beyond the scope of this volume

UreMIA
The patient with advanced urenua may be i more
ymmediate serious difficulty because of Jack of a patent
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airway sufficent oxygen and competent circulation
than he 15 from the disorder preaiprtating the coma-
tose state When mdicated atteation should be given
these points as outimed at the begmnmng of tus
chapter The treatment of uremia 15 usually disap-
pomnting because of the advanced renal failure which
precipitates 1t When 1t 1s due to unnary retention
as i bemgn p h cath-
eter dramage and aucnnon to flud and electrolyte
balance usually bring staking improvement Qcca-
sionally when renal disease 1s the preciptating fac-
tor correction of such extrarenal factors as dehydra-
tion and disturbances of acid base balance produces
temporary improvement these detals are not emer-
gency measures Convulsions of urema are at fimes

lled by of elevated brospiaal flud
pressure or by adoumstration of magnesium sulfate
2030 Gm {3045 gr) intramuscularly or 20 25 cc
of a 10 per cent solution intravenously

PROTRACTED COMA
The general p 1s often ble for

P
the welfare of a potent who remmns comatose from
a cerebral vascular accident uremwa  trauma  accr-
deatal or suicrdal overdose of depressant drugs or
other canses for long periods It 1s a difficult situation
sn the hospatal and even more difficult mn the home
Howeser a few fundamental prncaples apply sm
either the home or the hospital that make the care
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of the chromcally comatose patent less of a problem
and safer for the pauent The care of the airway
oxygenation of the pauent and attention to the cr
culatory status remain important features m chronic
comatose states

BEDSORES—PRLVENTION AND TRLATMEINT

In all such pauents particularly elderly ones
there 15 the constant menace of the decubrus ulcer
or bedsore These unsightly and dangerous lesions
are nearly always preventable by adequate nursing
care Measures for control of these Istons and ther
prevention must be taken promptly because they may
develop within 12 hours and once established are
most refractory Because the ulcers are due largely
to 1schemua 1t 15 essenttal that no area of the body
and particularly promnent bony emunences be ex
posed to pressure for any apprecuable period The
patient must be turned frequently and whether in 2
household or 1n a hospital this cails for 1 ngd time
schedule For convenience a schedule that outlines
turning of the patient from back to nght side from
wght side to left side from Jeft side to prone nd
from prone to back every 2 hours mght and day will
aid the prevention of the ulcers The family and the
pursing assistants must be thoroughly impressed with
the necessity for mnmtenancu of this ngid schedule
Thes turming P! the possibil for
development not only of ulcers but also of pulmonary
congestion and pneumonra The patients skin must
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be kept dry ard well powdered Extreme care must be
exercised in the turmng maneuvers that no shght skin
burns result from the rubbing of the patients skin on
bed sheets other coverngs or clothing The sheets
must be kept free from wrnkles Small and apparently

t may be the b of large
slowly healing ulcers It is wise also to be very careful
that rubber sheets although necessary are not allowed
to come in contact with the patrent The patents fect
should not rest agamst the foot boards or post of the
bed and they should not be mamntamed n extension
by neatly tucked m bed covering

For the patient who 1s mcontment the area must
be cleansed and dned after each sodmg and small
disposable pads kept i the area to prevent soakmg
of the bed clothes and mattress When the patient 1s
likely to be comatose and mcontmnent for a long pertod
1t s wise to devise a shng arrangement winch wal
keep the buttocks suspended and free from the soif-
1ng material Agan f such an arrangement 1s used
the arca of contact with the shing must be especrally
well observed for evidences of early sschenua and
necrosis The Gardner arr cell mattress 15 50 designed
tat no one arez of the body 1s exposed lo pressure
fonger than 5 munutes Aur 15 alternately removed and
then replaced by a pump Constant pressure 15 avoided
and some ficial massage lished IF it 1s
anticipated that the patient will remun comatose for
a long time such 2 mattress would be desirable
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CARE OF THE URINARY BLADDER

Adequate care of the unmary bladder 15 an ex-
tremely tmportant part of the treatment of the patient
m coma nd should be nstituted 1mmediately other-
wise the complications of inadequate cre may ensue
The three principal complications are (1) overdis-
tention of the bladder with myogenic atoma and
persistent residual urine with all sis sequelze (2) in
fection of the unnary tract with resultant sepsis pos
sible renal msufficiency nd late occurrence of renal
calcult (3) dnbbhing of urine from overflow or in-

due to icomy of the unnary sphinc-
ters resulting n exconattons of the gemtaha thigh
and buttocks and predisposing to rapid formation of
decubttus ulcers To avord these serious complications
care of the uninary bladder of a comatose patient must
be instituted as soon as possible This may be accom-
phished 1n several ways

CATHETERIZATION 1 If the sphincters are

so that no occurs one may

cathetenize the uninary bladder regularly every 6 hours
If thus can be done eastly with carelul aseptic technic
1t 15 quite satisfactory It prevents overdistention of
the bladder and allows for the rhythmc filling and
emptymng of the bladder There arc two dangers of
this method (@) Introduction of infection may occur
with the repeated trauma to the urethra that 1s
evitable with this method () I catheterization 1s ot
done regulatly and at intervals of not more than 6




Fig 35 ~—Pauent wih indwelling Foley catheter connected
through a Y tube to a collecting gug and & flask contaming
anfiseptie soluton (1 D00 RMNO,) whih can be used to
wrogate the bladder at stated intesvals Beiween wrrgations the
outfiow tube from the flash 13 clamped off and the bladder kept
draing consinuously through the catheter to the jug

-39
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hours overdistention of the bladder may occur with
consequent myogenic atoma after the primary disease
has been overcome

2 One may immediately :ntroduce an indwelling
urethral catheter of the Foley type (Fig 35) Thus
1s highly satisfactory It Aeeps the bladder empty so
that no overdistention occurs and avoids the urcthral
trauma caused by frequent catheterization so that in
fection 1s mummized It also carres the unne away
contmnuously so that it may be used when the sphinc
ter 15 ncompetent The only disadvantage 1s that 1t
does not allow for rhythmic filing and emptying of
the bladder However this 1s of Iittle importance 1t
the need for this type of bladder care will ewust for
only a few days or one or two wechs, 1 this crrcum
stance the Foley catheter 1s most satisfactory

3 If treatment will be necessary for more than
two weehs tidal dramage with an indwelling urethral
catheter has many advantages (Fig 36) In additton
to avording trauma to the urethra and carrying the
urine away so that no drbbling will occur st permuts
the thythmic filing and emptying of the bladder,
mamtaimng the tone of the bladder wall at its most
normal conditon However, 1t 1s more difficult to
avord 1nfection of the urethra bladder and wpper
urinary tract with this method than with the ordinary
indwelling urethral catheter

4 1If severe infection of the urethra bladder or

upper urinary tract supervenes suprapubic cystotomy
must be done otherwise there will be 1rrepatable



Fic 16 —Pagient with indwelling Foley catheter attached
10 a tdal ot ator The snganng solttion (1 <0000 AAINO,)
drips into the bladder at the rate af [§ drons a minute through
the drip apparatus As prossure in the bladder mises the level
of fuid i the as ending arm of the mverted U tube rises When
i reaches the desired amount determuned by the height above
the bladdes at which one places the U tube (3 good place 13
% 1) 1t ¢rosses over into the descending arm ¢ausing the blad
der lo ¢mpty by suction into the Rask on the floor When the
bladder 15 empty aif s sucked ar breakmg the suction and
the process 13 repeated 11 1s tmportant that the Sameter of the
wilow drip apparatus be much smatler than that of the tubing
used for the mverted U tube

285)
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damage to the unnary tract This gives better dram-
age of the unary tract through a nonabsorpuve area
and thus aids 1n combating nfection

To keep down infection antibiotics and other
chemotherapeutic agents should be used If these are
not adequate when used with methods 1, 2 or 3,
suprapubic cystotomy should be done Large doses
of pesaillin must be given i1f satisfactory results are
to be obtamed 1 200,000 umts daily 1n divided doses
1s the usual routine Sometimes 5 Gm (75 gr) of
sulfadiazine m normal saline 1s given twice daily m
addition Streptomycin may be given at times mn con
Junction with pemeilln 1n divided doses 1 Gm daily

CARE OF THE BowEL

For the patient who 1s mcontinent of feces and 1n
a cast as well as bemg comatose, 1t 1s desirable to
Ime the area around the buttocks with Koroseal It
1s relatively nomrntating and 1s easily cleaned The
comatose patients bowel movements must be checked
carefully because of the tendency to fecal impaction
A daly small dose of mmeral od 25 advisable and an
enema should be gwen every 3 days if there are
no movements in the interval

FLUD AND FOOD INTAKE

The mantenance of proper and adequate flud and
food intake mn the comatose patient 1s more easly
accomplished m the hospital but can be done the
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home Often both fluid and food mtake can be achieved
by an indweling Wangensteen catheter through which
a lhiqud diet of the proper calone and nutntional
values can be placed on 2 regular schedule A recom
mended diet follows

st hour glucose water 120 ce (4 oz)

2d hour sweetened fruit quices 120 cc (4 oz)

3ad hour e¢gpnog 120 cc (4 02)
The seqs 1s repeated throughout the 24 hours
Three grams of table salt should be added to the daidy
deet along with adequate vitamn supplements

STOMACH CATHETER The plaung of a2 Wan
pensteen or Levin stomach catheter ip the comatose
patient 15 seldom too difficult even without co-opera
ton by the patient Tt 1s wise ta abtan a new cath
eter or use one that is not flimsy and worn The
catheter 15 I with Itqmd petrol and i
serted through the side of the nose that seems more
free After st has been placed n the oropharynx 1t
should be rotated so that the tip 1s drected toward
the night side of the pharynx because the esophageal
opening 1> usually on that side 1t is then moved for
ward easly and persstently uanl gastrie contents
fun out or can be aspirated from the end of the cath
eter H zesistance 1s encountered the catheter should
be withdrawn and remserted i a different dicection
I this 15 unsuccessful and the cathetrr continues to
curl up in the pharynx 1t 15 sometimes necessary to
use a laryngoscope (Fig 5 p 26) and place the
catheter 1nto the esophageal opentng under dicect
viston  Palpation of the catheter tn the oropharynx
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and 1ts direction by the finger toward the esophageal
opening 1s sometimes effective and can be tried before
laryngoscopy The catheter may tend to enter the
glotus and trachea instead of the esophagus This
abnormal entry often can be detected if the patent
coughs and air 15 heard passing through the catheter
If this occurs the catheter should be reinserted after
the tip of the catheter has been directed more to the
nght and posteniorly

There are several tests for the presence of the tip
of the tube 1n the stomach other than the free flow
of unmntakable gastnic contents from the open end
of the tube One can often detect its presence by
placing a h pe over the h and 1
for the borborygmt produced by introducing ar from
a synnge attached to the open end of the catheter
One should be careful not to be musled by dran-
age or asptration of brown mucus from the tracheo
bronchial tree which may closely resemble gastric
contents A common test 1s to place the open end of
the catheter 1n a glass of water and watch for bub
bles This 1s not rehable because the tip may be
occluded with mucus that prevents free flow of ar

If a Wangensteen or Levin catheter must remam
in place for long periods, 1t 1s mmperative that the
patient be watched closely for evidences of ulcera
tion 1n the nose naso and oropharynx and particu
larly the esophagus Low grade elevations of tempera
ture not otherwise accounted for may be due to

esophagitis  Severe h can occur frequently
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followed by perforation and subsequent medtastiniis

If it seems madvisable to gve flnd and food
through a Wangensicen or Levan catheter m the
stomach nutettion must be maintained by parenteral
means etther wtravenously or subcutaneously Salt
protemn carbehydrate and vitamin mtake can be mam
tamed effectively by tus ronte for long penods
Techmes of ventpuncture and mamtenance of Jong
standing drsp procedures ate described 1 Chapter 11

CARE OF THE MouTts AND Eyes

The mouth and oral cavty must be supervised
closely Crasts and herpetic lesions that develep on
the lps should be removed with ce and with all
passible asepsis The lips and aral cavey should be
cleaned regularly with half strength hydrogen perox
e or lemon and glycerin mixture 1 teaspoon (5 cc )
of lemon to 2 tablespoons (30 ce ) of glycenn and
covered with glycenn The teeth should be scrubbed
with either 2 brash or an applicator tpped with
cotton If the furd intake 1> mamtamed the modence
of parotttis will be low but this comphcation should
be watched for 1t s less likely to develop when
antibotics are goen early to nuntanze the possibility
for mfection here as elsewhere 1 the body

The eyes of the comatose patient are often wide
or half epen and should receive protectton White s
omntment can be applied and the eyes covered with
moist sponges It 1s semettmes adusable to suture
the eyelds closed
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PrREVENTION OF BURNS

Comatose patients arc extremely susceptible to
burns and great care should be taken to avoid burn
ing the shin with hot water bottles or heating devices
of any sort A temperature that 1s satisfactorily tol
crated by other patients 1s often too high for the shin
of the comatose patient Ths 15 particularly true when
hot water bottles are placed over areas into which
subcutaneous fluds have been introduced

CARE OF THEL AIRWAY

The establishment of the arrway and 1ts mamnte
nance were mentioned earlier but 1t 1s well to 1€
emphasize the importance of constant attention to this
detarl Particularly in the chronseally comatose patient
suction 1s mmportant for the removal of accumulated
mucus from the pharynx and tracheobronchial tree
This matertal 1f not removed seriously nterferes with
the patents ability to mantamr adequatc oxygenation
and predisposes to the development of atelectasts and
pneumonic processes Therefore 1t 1s wisc to establish
a regular schedule for the removal of this matenal

CONCLUSION

With faithful adherence to the measures outlned
for care of the comatose patient, many pattents lives
will be saved and many others will be mn better phys!
cal condition for the period of the coma There 15 10
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substitute for constant vigitance and supervision and
there are no short cuts for the labor involved Froper
care of the comatose patient 1» a difficult task but 1t
15 less of a tash than the care of a patient who has
been mmproperly supervised and 1s ndden with bed
sores dehydrated and malnounshed and rasping with
preumoma
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Miscellaneous Emergencies

IN THIS chapter a number of mscellaneous but rea
sonably common nd unportant emergency stttattons
are discussed

GASTRIC DILATATION

Death from acute gastric dilatation particularly
postoperatively 1s not uncommon but 1t 1s almost
bl e physictan must be ly aware
of the possible develof of this pl and
be prepared to act at once because when recogmzed
early and treated promptly and courageously 1t need
not be fatal Gastric diatation 1s often precipitated
i the patient who 1s adept at swallowing air, and
such a patent should be watched closely One must
also be alert to this development in the comatose
patient, because the gasping accentuated mspiratory
efforts 1 some of the patients permit aspiation of
air mto the esophagus and down into the stomach
Early sins and symptoms of acute gastnic dilata-
tion are discomfort m the epigastrum  lack of appetite

258
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and a tendency to nausea Soon the patient begins
to vomit small amounts of hquid matersal, but obtains
no rehef from the distress which includes an urgent
desire to beluh If dilatation 1s ntot reheved the patient
continues to vomit and precipitously goes mto severe
and refractory circulatory collapse followed by death
in a short time

Appeatance of these signs and symptoms should
prompt the physician to examme the abdomen and
palpate percuss and auscultate for ewidences of dis-
tention These include a large arca of duliness topped
by an area of hyper resonance from the gas a large
palpable mass and a gurgling sound in the stomach
area

TREATMENT Treatment 1s sumple conssting
1 immediate placement of a stomach tube to wiich
15 anached a suction device for removal of the gas
and flmd Recovery 1s usually prompt and complete
If the stomach 1s very large 1t 1s advisable fo remove
the contents relatively slowly to avoid arculatory
collapse The tube should be feft 1 place to avowd
recurrence of the dilatation The stomach takes some
time to recover its normal tone and mobility after a
bout of acute distention

If there 15 a question about the diagnosts nothing
1s lost by mserting a stomach tube and much may
be ganed

BURNS

In any case of severe burn all efforts should be
directed at prevenung death from shock which may
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occur within the first 48 hours Unless the burn 1s due
to chemicals, no attempt should be made to remove
the burned garments or to clean the bumed sites
while the patent 1s waiing 10 be moved to a hospital
The burned areas should be covered with clean sheets
to prevent further contamination Demerol® or mor
phine 1s given to rehieve pamn

TREATMENT At the hospital the local burned
areas arec not trcated unt! preventive measures
aganst shock have been insututed This consists
matnly tn the itravenous injection of plasma A burn
1n an anfant 1s more serious than n an adult because
shock from a burn s related not to the depth of the
burn but to the surface arca involved The burned
area on an nfant naturally involves a greater percent
age of the total body surface than on an adult
and 15 therefore much more likely to result 1n shock
Be wary of the patient who looks well hc may sud
denly go 1nto vascular collapse A burned person who
has an accompanying fracture or wound 1s more likely
to go 1nto shock than if there were no njury

Severely burned patients should recewve tetanus
antitoxin 1 500 units unless they have been previously
ymmumzed with the toxord n which case a 1 ¢
stumulating dose of the toxoird 1s adnumstered Pent
aillin therapy 1s started immediately preferably by
the intramuscular route

For a mnor burn one of the simplest of home
remedies 1s well moistened baking soda Stenle dress
ings of petrolatum gauze are the most suttable The
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use of prop prenc acd
18 condcmned The patient may be allergic to picnie
acd and after appheation of picric acid omtment may
have a much more severe burmn than the one for
which he was ongwally treated

Any burn mvolwing the face may damage the
eyes IE thus 1s suspected mstall a few drops of mineral
ol of castor ait and have an ophthalmologist see the
patient at once If the bumn s due to alkal or acd
wash the eyes repeatedly mth lap water and have
the patent d by an immed:
ately Bums of the face may be accompamed by m
volvement of the upper sespuratory tree After a few
hours the tssues way swell Just as tissues on the body
surface and cause respratory difficulty This is es
pecially true un children This compheation may be
treated wath a cocame spray (5 per cent solutton) of
the arca The vasoconstnctive property of the cocame
causes a reduction mn the edema and relieves the ob
struction

SUNSTROKE

Sunstrobe 15 an acute emergency which demands
carly diagnosis and active therapy 1o insure satisfac
fory results

Sunstrohe 55 d by the devel of
€ wvely high body h usually owing to
fadure of the sweating mechansm  This results n
an accumulation of heat m the body to the pomt
where she beat regulating mechanism of the bramn
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stem b latively nop and fled
elevation of temperture occurs

The patient with a sunstroke has, i addition to
the hugh temperature a hot dry shin and s frequently
comatose and often delinous The pulse 15 extremely
raprd and the patient 55 bright pink

TREATMENT The patient ss immediately put
in bed on wet iced sheets without mght clothes and
ultimately wrapped m ice Oxygen therapy must be
wshtuted unmediately to support the rapid heast
and to wmsure adequate oxygenation of the brumn stem
to facihtate restoration of function m the dernped
heat control area Flinds are not necessary and my
be detnmental The wce pack ss mamtamned unul the
body temperature declines to witlun about 3 degrees
of nommal then removed and the lowening of the
temperatuse is accomphished more slowly I the packs
are not removed unnul the body temperature is nor
mal the temperature wil dechne more than 1s de
sirable or necessary Cheching of the emperature
every 5 munutes 15 essentiat

The patient may be dehnious and the disonien 4
ton may mterfere with the therapy If so swall
amounts of barbiturates may be given wtravenously to
control the agitation, but these agents should be vsed
anly if the packing does not control the delimum and
should be gven very cautiously Close observation of
these patients 1s necessary for several hours after the

p has been tled because the heat
regulating center may not return to complete function
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for some tme and there may be wide fluctuations
of body temper iture that require extesnal control

The use of drugs fo precipitate sweating 15 inad
visable and often entirely meffectunal

HEAT EXHAUSTION

Heat exhaustion 1s characterized by the develop
ment of shock due to excessive furd and salt Joss from
i The d can be d
as that of shock and treated as such The patient
ewept 1n the extreme phases s usually conscrous
He 1s pale perspinng profusely and has a weak
thready and rapd pulse hypotenston and refatvely
low body temperature

TREATMENT The patent 15 put to bed with
a normal amount of covering for the environmental
temperature  Excessive covening and the use of hot
water bottles or other heatng devices dccentuate the
flwd foss and perpetuate the shock It 5s probably
advisable to place the patient in a sbehtly head-down
posiion Otygen should be started immediately to
help to prevent capillary wchemsa and vitimate per-
meihty to plasma

Flud for replacement xs sdeally normal sahine
since the fimd loss has been that of water and sodmm
chionde Ia the less acute stuations water (not ice
water) and coofed salt tablets are often effecuve
The water should be given 1n small often repeated
amounts and the salt 1n 1 Gm (15 gr) tablets 2






1

Technics of Vemipuncture

INNUMERABLE times in this text seference has
been made to the adwisabihity of and the necessity
for the intravenous admmistration of drugs and fluds
m emergency stteations It is readily apparent that
proficiency I venspusciure is essential to satisfactory
salution of an emergency problem Every physician
has been confronted with the frustrating and frantic
exp of and i 1p
tore when d was

Such exasperating eprsodes will occur less ﬁequendy
1f certamn simple but effective measures ar: taken to

wnsure a hegher p of P
tures

Figure 37 shows the superfial and deep vems
most ble to use for it of

medication  The physician will do well to memonize
these stes and wnspect them with care whenever the
need for vempuncture anses The sies most often
used are the antebrachial vens the veins on the dor
sum of the hand and the vemns just antersor to the
medial malieolus of the tibia a1 the ankle
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Anterior Posterson

V juguteria ete
v jgutany mt 1

V asphena raagna

V saphena megna:

Rete venosum dorsale pek
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V margielis meditha KL

Fig 37-~Deep and superficial veins accessible to venpunt
ture (From Lundy }
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METHODS FOR DRATING VEINS

Many times when antravenous medication 15 1ndt
cated and sorely needed the vews are collapsed and
well mgh nvisible There are two methods by which
these vemns can be made wvisible and reasonably ac-
cessible to puncture

1 The first method conststs of the use of heat
although 1 emergencies there 1s often not enough
time to achieve dilation by heat The method is used
principally on the vems of the extrenmties Hot morst
bath towels are placed dicectly on the skin then cov
ered with robber sheetng or other impermeable heat
retaming materal Over this can be placed hot water
bottles It 1s important that the toweling be placed
over a2 vide area On the arm 1t should be placed
from the hand to the nmd upper arm and on the leg
from the foot to the mud leg The extrermty should
be dependent while the heat 1 applied The tourmquet
15 apphed while the heat 1s stll on the dependent
extrerutv To obtam the best results the heat should
be left on for about 20 minutes although shorter
peniods are often sufficient Application of cold ant
septics shauld of course be avorded

2 The second method comsists of difaton of
larger vemns by entry mto a small vemn and ijection
or saline distal to 2 tournuquet On the extremities
small vemns are usually visible but larger vemns needed
for the introduction of large volumes 1n a short space
of tme are often not readly recoymzed espectally
m patents i shock In these circumstances 1t 1s con
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vement and time saving to place a tourmquet proximal
to the point at which a large vein 15 usually present
Then a 25 gauge hypodersmic necdle nltached to a
small synnge filled with saline 1s ntroduced mto the
small vemn and the saline jected agamst the tournt
quet This often dilates the farger vemn enough se
that it can be entered with a targe needle The tournt-
quet 15 Jeft 1n place and the sahne mjection from the
small synnge and needle contmued untd the larger
vein 1s entered successfully The small needie 1s then
of course removed

INSERTION OF NEEDLE

The techme of repeatedly successful vempuncture
1s a sumple art easily 4 but often neglected
by the busy physician A relatively constant and ngid
routine produces the best results The tourmquet
should be placed 23 om {12 ) nbove the con
temnplited pomt of insertion of the needle and secured
firmly at a pressure sufficient to occlude the venous
return without obstructing the artenal outfiow After
placement of the tourmiquet the available vems are
surveyed closely for size distensitabty presence of
absence of ngudity and especially for diection or
course 1n the subcttaneous tissue  When st 15 deemed
adwsable to make the mjection pamless the site of
entry of the needie 1s mfiltrated with procame and
the procaine carned deep along the ven wall This
helps to prevent vasospasm when the needle ap
proaches or enters the vem
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The optimal stte of entry of the needle 15 that
point along the course of the vemn that permuts place
ment of the needle mto the vemn wunder direct obser
vaton and 1ty Imsertion for some dwtance mto the
vern and that permuts the needle to ke flat on the
skin surface for secure anchoring After the sue of
entry has been determined the yringe with the appro

1
¥
! //

Fic 38 ~A diffi vltres en ountered with bevel up approach
to venipuncture note extravasation and lhelihood of puncture
of opposite wall of the vein B stmplicnty and safety of wtro
duction of necdle with bevel down (From Lundy )

pnate needle previously anspected to determune sharp
ness and absence of burrs 1s taken i the preferred
band while the other hand grasps the extremuty so
that the thumb exerts traction on the sk overlying
the vem and fixes the vein This ss an important ele
ment in the techni because fixing of the vein nhibits
ts mobility and appreaiably facilitates 1ts puncture
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by the needle The needle 3s then introduced mnto
the skin with the bevel down Figure 38 indicates
why the bevel down approach 1s better On some
occasions  particulatly in large veins the needle may
be introduced with the bevel up but mcomplete
entry mto the vein and passage through 1t are more
hkely to occur, and once one becomes accustomed to
introducing the needle with the bevel down there 15
Dittle or no need for introducing 1t with the bevel up

The needle should be introduced into the skin
after the pont of entry has been moved away from
a site directly over the vein (Fig 39) This is done
1o prevent actidental and traumatic entrv into the
vemn from sudden forward pressure as the superficial
layers of the skin are passed through After the needle
pomnt has gone through the skin and into the sub
cutaneous tissue 1t 1s brought back over the vem
The syringe 1s then elevated so that the needle de
presses the vein wall and appears to be gomg directly
into 1t The needle 1s advanced steadily until blood
appears mn the synnge (shght negative pressure in
the synnge may fatinate tms) Immediately on the
appearance of blood m the syringe the synnge 135
depressed so that 1t hies along the extremity and the
needle 1s advanced 1 the vem for some distance
This 15 accomphshed by first (as pomted out earhier)
determining the direction of the vem and following
1t closely with the needle and by applyng a lutle
undulating motion to the needle as 1t advances With
this techmc there s httle chance for the needle to
go through the vem wall
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Fi6 39 —Vempunuure Method of mserting the needle
through the skin at the stde of a vemn to avord aceidental eatry
wta the ven and possible rupture of the vein wall with extrav
asation After eatering through the superficial layers of skin
the needle pomt 1s brought back ditectly over the vern {From
Lundy )
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It should be remembered that whether the bevel-
down or the bevel up techme ss wsed the symnge
should be held so that the needle enters the skin and
the vemn at a positton almost parallel with the shn

Digging  needles nto veins with the synmnge held
at a wide angle with the skin 15 wont to result mn
unsatsfactory entry mto the vemn and passage through
it with subsequent hematoma formation

It s ! to proper i of an mtra
venous sctup particulardy one o be used over 3
long penod to have the needle well mato the vem
It 15 poor judgment to stop advancing the needle
immechately on sts entry into the vemn the needie
15 very hikely to be displaced and a good vemn s then
runed A needle well advanced mto the vem 15 diffi
cult to displace even with rather active motion by
the patient and tme 1s gamed by msistng that the
needle be advanced well mto the vein

1t will have been noted that the hand and thumb
assigned to graspmg the skan of the extrermty and
fixing the vein were not moved If the course of the
vemn has been gdetermuned durmg the onginal mspee
twon and the entry pont has been well estabhished
according to the routne outhned it 15 not necessary
and 1t 1s bad practice to release the vewn with the hand
and thumb siot holding the synnge and attempt to
patpate the vem This disturbs the refationshups that
have been blshed and {2 with ful
and speedy vempuncture
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FIXING OF NEEDLE

After the vein has been entered and the needle
has been welt advanced the portion of the needie
remamng outside the skin is secured to the skin with
adhesive tape or other suitable finmg matesal It 1s
not necessary if the foregoing steps have been follow
ed to support the ncedle wath sponges With the
bevel down the hub can be placed flat on the skin
and with the needle well advanced into the vem 1t
need not be treated with the extreme gentleness and
reverence otherwise required

CUT DOWN  TECHNIC

On some occasions even with the measures out
Itned 1t 1s difficult or apparently impossible to visual
1ze or palpate suttable vems for venipuncture wath
a needle It 55 necessary then to cut down on a vem
The vem 10 the anble 1s most often used for this pur
pose The area is prepared with appropriate antisepti.
aud a tourniquet placed somewhat higher above the
anticipated pornt of entry than it would be for vem
puncture A smail mcision through the sk 3s made
moat d down nto sub s~
sue and a small mosquito forueps is used to separate
the tissues wn a direction paraliel to the course of the
vemn untd the ven can be distnguished The forceps
15 then passed under the vem so that the pount appears
on the opposite side and a loop of sitk 1s placed 1n
the tip nd brought back under the vein The loop
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end 15 cut leaving two strands of silh After the ven
ts cleaned of extr1 tissue, the more distal strand 15
brought as far bick as possible and hed and the ends
feft tong The more proumat strand 1s gathered n the
fingers of one hond and traction upward and cephal
ward 1s nsttuted A small ponted kufe blade 1s then
mserted across the top haif of the exposed vem to
open a sht whie leaving the bottom portion of the
vein mtact The cannula 15 then mntroduced mto the
opening and the upper strand of sith ned around 1t
The wound 18 then closed with silk and covered with
a dressing

Plastic tubing ©» extremely useful for Jong standing
mtravenous adminsstration of drugs and flmds Poly
ethylene® and Polythene® matenals are made nto
tubing of varous sizes wiich can be ntroduced mto
vens in the <ame monner as cannulas The tubing

has the ad e of alt 5 jerable mobiity
1o the extremity Although therc 15 a tendency to
lop of fibrous 1t 15 perhaps no more

than that assocated with the use of metal cannulas
The fubing can be plugged so that continuous admin
sstration of flwds 1t not necessary to mmntan patency

NEEDLES

Lindeman needle —A convement device for estab
hehing and an q ous s
up 15 the fandeman needle It consists of a Jarge,
relatively blunt cannula through which are meerted

o smaller needles
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TECHNIC After the vem 15 located and trans
fixed 1 the usual manner a small mcston 15 made
over the vein and the device with its component parts
1s anserted in the ven When the vem 1s entered

Fi6 40 —Tocantins needle 1n place 1n the body of the sternum

blood runs out 1n the smallest needle then both small
needles are removed and the blunt cannula 1s inserted
well 1mto the vemn and secured m place It provides
a means for placing a cannula without the necessity
of cutting down and 1solating the vein surgically
Tocantins needle —Another useful device for the
mtroduction of fluds into the circulation 1s the
Tocantins needle This 1s a short wide bore needle
which has a stilet It is mtroduced into the marrow
cavity of the sternum (Fig 40) the upper end of the
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tibia or the lower end of the femur Fluid ntroduced
mto these areas enters the arculation directly and
m an amount and rate equvalent to those obtamed
by intravenons adminstration

TECHNIC The area through which the needle
15 to be placed 15 prepared with an anhiseptic sofu
tion A small nick 1s made 1n the shin at the pont
of entry and the necdle with s shiet 1s advanced
steadily and with 2 boring motion untf the pomt
prerces the outer table of bone and springs free mto
the marrow ¢ty The stilet 15 removed and marrow
15 obtaned by asprration with a synnge to determine
the position of the needie pomt When the position 1s
established the necdle 1s fixed n place by a small
clamp on the shaft so that 1t cannot advance farther
mto the cavity and if placed in the sternum  perhaps
penetrate mediastinal structures Note that when plac
g a Tocantins needle 1n the sternum one must be
careful to avord 1nserting 1t beyond the marrow cawty
mto the medmastinum

In the sternum the needle 1s placed usually m the
wide flat area just below the junction of the manu
brum nd bodv Tius 15 the site of entry generally
used i adults In children ot 15 sometmes easies 10
enter the flat surface at the upper end of the tibia
or the lower end of the femur

‘The Tocantins needle 1s useful when the vens
are poor or not accessble When properly placed 1t
15 a very stable arrangement permitting protracted
intravenous medication without hmting the patients



JUGULAR VEIN TECHNIC 277

movement and with hittle chance of displacement It
1s usually necessary when slow drips are bemng mam
tamed to clean the needle regularly with 510 cc
of normal salme injected with reasonable force through
a synnge connected directly to the needle The mar

Fia 4t —Method of fiung and entering the jugular vein.
(From Lundy )

row tends to clog the end of the needle and stop
or significantly slow the drip
JUGULAR VEIN TECHNIC

One vemn 15 reasonably accesstble but seldom used
and should be dered 1n tgency
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This 1s the jugular vem, and 1t s well to be familiar
with a technic for its use The procedure 1s especially
to be dered when antr: PE nserted
elsewhere mught be in the way of other surgical pro
cedures

PROCEDURE The patient lies on his back with
head turned to the side The shin 1s prepared and
an assistant compresses the jugular vein above the
clavicle with a finger After appropnate anesthetiza
tton with procaine about nudway 1n the exposed nech
a towel chp 1s placed in the skin and under the vemn
The chp 1s held m one hand and traction placed on
the vesn 1 a cephalad direction With the other hand
the needle 1s mserted m the ven midway between
the pont of transfivion with the towel clip and the
pont of compression with the assistants finger (Fig
41) The needle 1s then fixed 1n place 1n the usual
manner
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Drugs and Preparations

NO ACCURATE statement of dosage of drugs can be
made that will apply to all conditions The doses listed
1 the United States Pharmawpem Nanonal Formulary
and New and N digs are g
that 1s the average dose found by chincal usage to be
safe and effective Such factors as age, swe weight
mdividual pecubanties and pathologic state oftentimes
require considerable deviation from these average doses
‘The dosages given tn thus text frequently deviate from
the average official doses and are based on the require
ments of the situatton and the physical state of the
patient

The packaging of some of the drugs recommended
m the text may not be familiar to the physicran Ac
cordingly a list 15 given here vith the forms of prep
aratons Many of the drugs referred to need no special
mentton Obwvionsly all the sizes of tablets ampules
vials etc of the vanious manufacturers cannot be listed
Since vanious manufacturers may supply the same drug
under vanous frade mames the source of supplies »
omutted from this edttron For 2 more complete hsting
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of the packaging we can only refer the reader to New
and Nonofficial Remedies Modern Drug Encyclopedia
and catalog stems from the various pharmaceutical

manufacturers

Analgesics

M d ydrochlonde (Demerol hy hloride®)
Tablets—S0 and 100 mg (3/4 and 1 1/2 gr) each

Ampules—2 cc (50 mg percc) (3/4 gr)
Vial—30 ¢cc (50 mg per cc)

N allyI nor morphme hydrochlonde (Nalline®)
Ampules—1 and 2 cc (5 mg perce) (1/12gr)

Levallorphan tartrate (Lorfan tartrate®)
Ampules—1 ¢cc (1 mg per cc)
Vials—10¢c (1 mg per cc)

Anesthetics
Vinyl ether (Vinethene™)
Vials—10 cc
Bottles—25 50 and 75 ec
Tribromocthano! solution (Avertin with amylene hy
drate)
Each cc contans 1 Gm (15 gr ) of tnbromocthanol
and 05 Gm (7 1/2 gr) of amylene hydrate

Antihistatunies
Diphenhydramine hydrochloride  (Benadryl hydrochlo
nide®)

Capsules—25 and 50 mg (3/8 and 3/4 gr)
Elr—10 mg per 4 cc (1/6 gr) pmts and gallons
Trpelenntmune hydrochloride (Pyribenzamine hydro-
chlonde®)
Tablets—25 and 50 mg (3/8 and 3/4 gr)
Ampules—1 cc (25 mg per cc) (3/8 gr)
Elir—30 mg per 4 cc (1/2 gr) punis and gallons
Phemndiamine tartrate USP (Thephornin®)
Tablets—10 and 25 mg (1/6 and 3/8 gr)
Sirup—10 mg per 4 cc (1/6 gr) pints and gallons
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Chlorpheniranune maleate USP (Chlor Trimeton%)
Tablets—~4 mg (1712 ar) cach
Ampules—1 cc (10 mg percc) (/6 gr)
Sirup—2 mg per 4 cc (1/30 gr) pints

Cardiorascular agents

hgitahs preparations A large number of this group of

drugs are avadable and for complete listing see NNR

and USP Digitalis leaves and tuicture are supphed

so that 01 Gm or 1 cc shall be equvalent to 10

USP digstalis ume
Digstoxin USP

Tablets—005 01 015 and 02 mg

Ampules—1 cc (02 mg) (1/300 gr)

Vials-—10 cc (02 mg per cc) (1/300 gr)
Lanatoside C (CeditamadB®)

Tablets~0.5 mg (17120 gr)

Liquid—~1 and 2 0z (05 mg percc) (17120 gr)
Desacetyl lanatostde C (Cedilamd D®)

Ampules—2 and 4 cc {02 mg per cc) (1/30 gr)
Ouabain USP

Ampules—1 cc (01 mg per cc) (1/600 gr)

Iecc (05 mg percc) (1/120 gr)

Quinidine sulfate USP

Tablets—100 200 and 300 mg each (1 1/2 3

and § gr)

Capsules—(Same as above)
Quinidine gluconate

Vnals—10 ec (008 Gm per cc) (1 173 gr)
Erythrityl tetranstrate (Erythiol tetramtrate®)

Tablets—15 and 30 mg (1/4 and 1/2 gr)
Pentaerythrito] tetranitrate (Perttrate®)

Tablets—~10 and 20 mg (1/2 and 1/3 gr)
Papavenne hydrochlonide USP

Tablets—30 60 100 and 200 mg (1/2 1 1 1/2

and 3 gr)

Dextran (Plavolex®)

Bottles—500 cc
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Hepann sedium USP
Vials—10 cc (1 000 untts per cc }
10 ce (5000 umts per cc )
5 and 10 cc (10 000 umits per ¢c )
1 and 5 cc (20 000 units per cc )
USP Hepann 1s standardized so that 100 unmis 13
equivalent to 1 mg
Depo Hepann® | Ampules—1 c¢ (200 mg
Depo repository® perec) (3 gr)
¥ h (Esomid® Mecth chlonde® Bis
tnium chlonde® Bistrium bromide®)
Vials—10 cc (25 and 100 mg per cc) (3/8 and
1172 gr)
Procaine amide hydrochloride USP (Pronestyl hydro
chlonide®)
Capsules—0 25 Gm (4 gr )
Vials—10cc (10 mg percc) (1/6 gr)
Protamine sulfate
Ampules—S ce (10 mg percc) (1/6gr)
Vitamuin h (Mephyton®)
Tablets—5 mg (1/02 gr)
Ampules—I1 cc 50 mg percc (3/4gr)
Polyvinyl pyrrohdone PVP (Macrosc®)
Bottles—35 000 cc (3 5¢%)

Central Nenvous Systemn Stmulants

Amphetamne sulfate (Benzednine sulfateD
Amphednine®)
Tablets—S5 and 10 mg (1/12 and 1/6 gr)
Ampules—I ¢c (20 mg per cc) (1/3 gr)
Elixir {bottles)—S mg per 5 cc (1/12 gr)
Dextro amphetamine sulfate (Dexednine®)
Tablets—S mg (1/12 gr)
d Desoxyeph A d. D De: D
Desoxyn® Drinalfa® Methedrine®)
Tablets—2 5 and S mg (1/24 and 1/12 gr)
Eluour (Bottles)—2 5 mg per 4 cc (1/24 gr)
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Picrotoxm
Amptles~—1 and 2 ¢cc (3 mg percc) (1/20 gr)

Ceniral Nervous Systemt Depressants (barbiturates)
Barbrtal
Tablets—03 Gm (5gr)
Phenobarbital (Lumimal®)
Tablets—38 15 30 and 100 mg (1/6 1,4 1/2 and
11/2¢r)
Ehxir (bottles)—15 my, per ¢ {1/4 gr)
Barbytal sodim
Tablets—03 Gm (5 gr)
Phenobarbital sodivm USP
Tablets~15 30 and 100mg (1/4 1/2and ! 1/2¢gr)
Amobarbital sodium USP (Amytal sodum™)
Capsules—60 and 180 mg (1 and 3 gr )

! sodium USP (Nembutal sodiim?®)
Tablets—30 50 and 100 mg (1/2 3/4and 1 1/2¢gx)
Capsules—(Same as above)

Vials-—50 c¢ {S0mg percc) (3/4 gr)
Secobarbital sodium (Seconal sodium®)
Capsules—30 50 and 100 mg (1/2 3/4
and I 1/2¢gr)
Vials—~20 cc (50mg perce) {3/4¢gr)
Thiopental (Pentothal sodrum™)
Ampules—0 5-1 0 Gm (7 1/2-15 Gm }
Make up fresh with distilled water to 2 5 per cent solu
tion for infection

Peripheral Nervous System Drugs

Epinephuine USP (Adrenalin®)

Ampules—1 cc 11000

Vials—30 ec 1 1000

Adrenalin i oil ampules—1 cc 1 500
Ephedrine USP

Ampules—I cc (50m; percc) (3/44r)
t Norepinephrine {Levophed®)

Ampules—4 cc 1 1000



284  MANUAL OF MEDICAL EMERGENCIES

Meph ®

sulfate (Wy
Ampules—1 cc (15 mg perec) (1/4gr)
Vials—10ce (15mg peree) (1/4gr)
Methoxyphenamine hydrochloride (Vasoxyl®)
Ampules—1 cc (20mg) (1/3 gr)
les——20 cc (50 mg per cc ) (374 er )
1ne e (N 10eD)
Ampules-—z cc 025 "
Solutton—1 and 5 cc 1%
Parednine with boric acid
Bottles—1%
Isoproterenol hydmchlonde (Isuprel® Norisodrine®)
Vials—10cc 7 1

y USP (P methy!
sulfate®)
Ampules—I cc 1 2000
lcc 14000
Vials—10 cc 1 2000
Neostigmine bromide USP (Prostigmine bromde®)
Tablets—15 mg (1/4 gr
Methacholine chlonde USP (Mecholyl chlonde®
Mecholy] bromide®)
Tablets—02 Gm (3 gr)
Ampules—1 cc (0025 Gm ) (4gr)

Miscellaneous drugs
Carbon dioxide
Available 1n D cylinders 1n 100% concentratron 11
muxtures of 5 per cent CO and 95 per cent O and
of 10 per cent CO and 90 per cent O
Corticotropin (ACTH Achar®)
Vials—10 25 and 40 units
Cortisone acctate USP (Cortone® Cortogen acetate®)
Tablets—5 and 25 mg (1/12 and 1/38 gr)
Vials—20 cc (25 mg percc)
I0cc (50 mg perce)
Botulism antitoxin
Vials—10 000 umts each
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Tetanus antitoxig
Vials—1 500 3000 5000 10000 20000
and 40 000 wmts each
Antivenin (Crola]me species)
Vials—2 5§ o
Antivenin snzkc polyvalent (bres by vipenine snakes
of the United States)
Package combination—15 cc
Antrventn Lactrodectus mactans (treatment black widow
spider)
Vials—2 5 ¢
Bishydroxy cournarin USP {Dicumarol®)
Tablets—25 50and 100mg (3/8 3/4and11/2gr)
Capsules (Same as above)
2 3 Dimercaptopropanol (Dimercaproi®™ BAL®)
Ampules—4 5 cc {10% BAL 1 peanut ol plus
20% benzy! benzoate)
Ethylenediamunetetraacetic calcium salt (Versenate®
Disodm calcrzm)
Ampules—$ ¢c contatmng 1 Gm (15gr)
Tablets—~500 mg (7 1/2gr)
Cafferne and sodium benzoate USP
Ampules—2 ¢c (025 and 05 Gm ) (4 and
71/2gr)
Diphenylbydantoin sodmm USP (Ddantn sodrum®)
Capsules~—30 and 100 mg {3/2 and 1 1/2gr)
{Diph % Deltra® D
Co Deitra®)
Tablets—1 25 and 5 mg (1/60 1/24 and 1/12 gr)
Apotmorphine USP
Tablets—5 mg (1/10gr)
Chlorpromazine (Thorazine®)
Tablets—10 25 50 100 and 200 mg (1/6 3/8
3/4 11/2and 3 gr)
Vials—10cc (25 mg perec) (3/8¢gr)
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Promazine (Sparine®)
Tablets—10 25 50 100 and 200 mg (1/6 3/8
3/4 11/2and 3 gr)
Vials—2 and 10 c¢ (50 mg percc) (3/4gr)
Meprobamate (Equaml® Miltown®)
Tablets—200 and 400 mg (3 and 6 gr)
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me(hod of mnsecton

rubb
sues of nbslructlon 19 f
mlonication~treatment

43
methyl—powsontag 143
Alkalrs

antrdotes for 1.1
corrosive poisoming 124
eye tngury from 1
mtravenous—in methyl

alcohol porsontng 215
therapy-—<heck on acrdosis

with 144

Alkalods antidotes for 121
Allergy 207 ff
1o {ood 215
10 Yocal anesthetic drugs
166

Alpha lobelne to restore
respirition 34
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Carbolic acid_see Phenol for strychmne potsonn;
Carbon dioxide ]yo P ®
mn am&icnsal Chl maleate
4 ackaging 281
di 34 239 Chl romaze

packaging 28
Carbon disulfide porsomng

Carbon tetrachloride
poisonng 131
Catheterization  of comatose
patients 189

Catheters

packaging 285
for severe agitation 224
Chiorthion poisoning 146
Chlor Trimeton® see
Chlorpheniramige

maleate
Choline denvatives
potsontng 146

marntenaace of
airway

Foley mdwelling—techmes
249 250

wnhS ndal u’amngc

msophzryngcnl !or oxygen
therapy
stomach
for gastrie dilatation 258
msertion
vrethral
for newborn
resuscrtation 63
for pharyngeal
asprration 32
Cerebrovascular accident

y emergencics

CO poisontng 122 129 f
Cobefrn with apesthetic
solutions 176
Cocame
for edema from gases 121
poisoning 234
reactions to local use
165 ff

correct treatment 171
mcorrect treatment 172
Co Deltra® see Predmsonc

Coma
acute 238 ff
drabetic
diagnosis 242
treatment 243
of hypoglycemia 244

Chalk for acid
121

Chloral hydrate
for control of excitement
n bead jury 189
for eclamptic convulsions
235

liver damage from 226

for severe agitation 226

for status eptlepticus 235
Chlordane potsomng 141
Ch aroform

245
of yremia 244
Convulsions control 229 ff
1n adults
from anesthesia (local)

1 children 230 £
control 1n head mwjury
198 ff

of delirsum tremens—

treatment 236
1. 11 tment

for control of
123

of
2351
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of epdepsy 234
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of

& D

treatment 235
mnewborn 233
n snake and msect bites
123

‘with oxygen want 69
of tetanus—treatment 235

X 282
possonung 148
Desoxyn® see
d Desoxyephedsine
Dexednne® see
d Desoxyephednne
Dextran

pyes
¥
of uresua 245
Copper sulfate
for emesis 120
for phasphorus porsomng

Coronary occlusion see
Myocardial wfarction

Corrosives local poisoning
from 124

Corticotropin

for asthma 211

packaging 284

s0ne

m head smyury 188

packagmg 284
Cortogen acetate®

packagmp 284

Cortone® packagig 284
Cresol possonng 1235
Cyanide poisonng 123 131
Cystotomy suprapubic 250

D

Dehrtum management 218
Delinum tremens contztsoé

281
for shock (traumatic or
hemorrhagic) 110
Devtro-amphetamune sulfate
packaging 282
D FDT pmisomung 141
Drazonon potsoning 146
Dicumarol® see
Bushydroxycoumaria
Dueldnin porsoming 141
Dgitalss
foratniat flutter 95
for carchac dyspnez 99
overdose—treatment 149
packaging 281
for tachycardia 93
Digitoxia
for atnal flutter 95
packaging 281
Dehydroergoramne
posomng 151
dt Tsopropyl Ruarphosphate
poisonmg 146
Diantin sodium?® see
Duphenylhydantoin
sodium

%

o
Deltasone? see Predatsone
Deltra® see Prednisone
Depression

acute from drugs 238 §f
resprratory 340
Desacetyl fanatoside €

packaging 281
Desamine® see

d Desovyephednne
Dexedrine® see Dextro-

amphetamune sulfate

pachagig 285
Dimescaprol see BAL
Dumeton poisoning 146
Diphenhydramune
hydrochioride

for asthma 212

ackagme 230

or pemicitlin reactions 158
Diphientom® see Prednisone
Dsphenylhydrntom sodium

for convulsions 198
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Diphenylhydanton (cont )
packaging 285
DMC poisonmng 141

INDEX

E

Eclampsia control of
convulsions 235

Drmalfa® see Edema
4 Desoy ETEX A
Dru
a.f:smc“c glottie or laryngeal with

Tocal—reactions to
165 ff

for cerebrovascular
accident 101
contraindications for m
shock (traumatic and
hemorrhagic) 111
depressant
porsoming from 442 ff
for severe agitation

depression (acute) from
238 ff

morphme
contraindtcations 1n

gase:
with head mjury 179
with methy! alcohol
poisoning 143
pulmonary with cardrac
dyspnea 98
Embolism pulmonary 102
Emesis n poisoning 119 ff
Ephednine
for Adams Stokes
syndrome 96
for asthma 211
for cyanmide porsoning 132
for hypotension 106 111
for'mcolmezggxsonmg 140

accident 101
packaging 279 ff
parasympathetic

poisonmng 146 f
for shock 106 111
stimulant

poisoning from 136 ff
vasoconstrictor
for shock (traumatic

and hemorrhagic) 111

vasodilator
for myocardial
infarction 87
vasopressor
for myocardial
mfarction 88
possoning 147 ff
for shock 106 112

Dyspnea paroxystmal
cardiac

f
pulmonary edema with
98 £

reactions to 149
for shock (traumatic and
hemorrhagic)
Epilepsy control of
convulstons 234
Eptnephrine
for Adams Stokes
syndrome 96
for allergic convulstons
235

1n anesthetic solutions 175
for angtoedema 212
for asthma 208 £
for cardiac arrest 80
for CO poisoming 130
contramndcations 210
with digitalis 149
1n hyperthyroidism 148
with Isuprel® 208
with horse serum
njections 214
packaging 283
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feactions to 148 178

1n serum shock 214

for urticana 212
Equanil® see Meprobamate
Ergot porsoning 150 {
Ergolamne porsontag 151
Erythnityl tetranitrate

for ergot porsoning 151

packaging 281
Esomud*

Jee Hexamethonmm
Esters porsoning from

Ether
for control of convulstons
23 198

for pulmonary embolism
for strychmne poisoning
140

vigy! (packaging) 280
Ethylencdiamne
tetraacetic acid
(ED

TAY)
for lead porsoning 122
packagng 285

aminations fovicologic

Exatement control in
head mpury 188
Eyes care i coma 255

F

Feedme n head mjury 197
Fever with head anjury 190
Fidrilation ventneular
In Adats Stokes
sypdrome 97
fmanagement 79 80
Fluids ntake of
comatose patients
252

Fluoracetate poisoning 156

uonde porsoning 153

Food take of comatose
patents 257 fi

Fractures skull with head
mury 187 192§
200

G

Ganglion block
for “stroke " 10
Gases poisonsng from

Gasoline possoming 133 f
Gavage 1n possomng 119
Glucose

for cerebral edema 144

for hypoglycemra 235
Glycosides cardrac

for atrial flutter 95

H

Head injury
ACTH therapy for 188
asphyxta with 179
bleeding (ortficial) with
190

catheterization 189
control of excrtement 189
convilsions—control

198 f

cortisone for 188

edema with 179

examination
prehiminary 177 ff
repeated 200

feeding 1n 197
fever with 190
fiest a:d
positiomng of injured
180 181 1R4 187
general care 199
hemorthage control 180
hydraton 197
hypotuiz i 179
lumbar puncture
diagnostic 193
therapentic 195
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Head Injury (cont )
management 177 ff
outline 205
restraints for 188
shock 1n 181
skull fracture with

187 192 200
surgery 200 ff
for epidural hemorrhage
~—techmic 201 ff
transportation of patient
186

turnung of patient 187

vital signs—evaluation 185
Head position

for arrway mamtenance

20
1n shock 106 114
Heant

arrest (sudden) 78 T
cardiac compresston
for 79 81
fibnillation with 79
arrhythmias
compresston technic 81
rate 1n tachycardias 91
Heart block 96 ff
Heat exhaustion 263
Hemorrhage
fromgbxshydroxycoumann
1

control n head injury 180
epidural—surgery for
201 f

from heparin 90
shock from 107 ff
Heparin
for myocardal nfarction
89 90

packaging 282
Heptachlor poisonmng 141
Hexamethonium

INDEX

Hydration 10 head injury

Hjdrocortisone  for shock
{traumatc or
hemorrhagxc) 114
Hydrogen peroxide
for alkaloud posoming 121
for phosphorus posoning

155
Hydrotherapy for severe
agitation 227

Hypoglycemia

coma of 244

control of convulsions 235
Hypotension see also Shock

from anesthetics (local)

170 ft
drugs for 106 (11

ypoxia
1 head snjury 179
1 severe agiation 219
signs
I

Ice packs for severe
agitatton 228
Incontinence 11 coma—
management 199 248
Insecticides see also specific
nt:

agents
organic phosphate—
poisonmg 146
poisoning from 139
Insect bite treatment
123

Insulin
for drabetic coma 243
shock 244
Intravenous therapy see also
Venipuncture
Via marrow
plastic tubing fa]rs 3274

for ns

k236 282
ackaging
HI}\’res treatment 212 f

Iodme
Irnitants local poisoning

rom 1
Tsoproterenol hydrochloride
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for Adams Stokes
syndrome 97
for asthma 208 210
packagmg 284
Isuprel® see Isoprotereno]
hydrochloride

J
Jaws spastic 1 arway
maintenance

opeaing by finger leverage
23 ff

Pressure 1o open 20 21
Jimson weed Poisoning 138

Kerosene posomog 133 £

Lactrodectus mactans
antivenin 216 285
Lapatoside C

for atrial flutter 95
Packagmp 281
for tachycardia 95
noxin® see Digifoxin
Laryngoscope ‘for arway
Mmamtenance 26
Laryngospasm and arway
obstruction 24
Larynx obstruction’ of
atrflow m 24 £
Lavage gastnic 179
Lead poisoming 123 129
Lemon juice for aerd
Poisoning 121
Levallophan tartrate
for morphine depression
241

packagmg 280
for respiratory
depression 35
Levophed® see
Notepracphrine
Lorfan® see Levallorphan
lartrate

Lumbar punetyre with head
lojury 193 195
Lummal® see Phenobarbitat

sodium
Lysol® see Cresot

M

Macrose® ser Polyvinyl
pyrrolidone PYp
Magnesiym oxide for acid
isonumg 121
Magnesrum sulfate
for acetaniid porsonng
145

for bee stings 215
for cercbral edema 144
for digtalis overdose 149
afier emesis or lavage 13p
for phosphorus
porsonmng 155
Malathion poisoning 14
Masks anestheie for
artificial respiranon

Mecholyl® 5o Methacholine
loride

depre:

Mephentermpe sulfate
packaging 284
for shock of myocard)a]

infarction 8§

1dine

for burns 269

Ppackaging 280
Mephyton® see Vitamin K,
Meprobamate

Packaging, 286

for severe agitation 224
Mercury possoning 123

Metals heayy Potsoning
126 ff
antidotes 121

Methacholme chloride
for atraa] tachycardia 94
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Methacholine (cont )
R palckngmg 284

INDEX

nfarction 85 ff
Mouth care 1n coma 255

for shock
(traumatic and
hemorrhagic) 111 f
Melhedrm
e d Desoxyephedrine
Mcﬂnum chlond:@
see Hexamethonium
Methoxamine
for amal tachycardia 94
for shock
of myocardial
mnfarction 88
(lmumauc and
hemorrhagic) 111
Methoxychlor poxscmng 141
Methoxyphenam;
hydmchloxlde
packaging 284
Me(hyl bromyde
osontng 136
Melhyl chloride
porsontng 136
Methylene blue for cyamde
poisonmg 133
Metrazol®
see P

0 f
Myocardial infarction 84 f
morphine in
shock with 88 fT
treatment 84 ff

N

Nalorphine
for n;orphme depression
41

for opiate poisontng 123

packaging 280

for respiratory

depression 34 35

Needles venrpuncture

fixing 273

msertion 268

Lindeman 274

Tocantins 275
Nembutalt see Pentobarbital

Neostigmimne
packaging 284
poisoning 146
for tachyuudna 93

Molar sodmm lactate for
Adams Stokes
syndrome 97

Morphme

for burns 260
for cardrac dyspnea 98
contramndications

see P
hydrochloride
Neotranl porsoming
rom 141
Nervous system
depressants 142 ff
1n oxygen want 69

stimulants
from 136 ff

m
accrdent 101
1 head ipjury 181
depression from 86 240
for eclamptic
convulstons 235
for ephednine reactions 149
intravenous
adminstration 85
for myocardtal

stimul1tron—management
218 ff

Newborn
airway maintenance 12

convulsions im 233 fl

resuscitation of 62 ff
Nicotine poisontng 139
Nikethamtde for restoration



of respiration 34
Nurites see alto specific
drugs

for angma pectonis B3
for ergot poisomng_ 151
poisomng from 152
Nisroglyserin for angina
ct

Norepmephtine
for atnal tachycardia 94
packaging 283
for shoc]
of myocardal
nfarction 88
traumatic and
hemorthagic 111 £

NDEX
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for cyamde poisoning 132
equipment 65 66
1n heat exhaustion 263
hurudzfiers 76
methods 70 ff
box 70 73
croupette 73
mask 70 71 73
nmasopharyngeal
catheter 741
tent 70 72
foc u;s;eca:dm wfarction

for potsomog 121
for pulmonary edema 38
for shack (traumatic or

Nonsodnng® hemorrhagic) 111
see Jsoproterenal for sulfide powsopng 135
hydzechionds for sunsiroxe 262

o P

Qctamethyl pyropbosphora Paemaker arnficat for

mnde porsontng 146 daens Slol;_e,s

phary
ar flowsn 19K
Quabarn
for cardiac dyspnea 99
packaging 28
Ovotran® poisonmg 141
Onalate porsomng 123 154
Oxygen
tommermzl
valve attachmeat 70
cylnders transportable
65 66

want signs of 66 &
Oxygen therapy 65 fT

1n acute drug
depression 239 1

1n anesthenic (local)
reactions 174

1n artficaal respisation
33 60 6!

m cardac arrest 79
with CO for
porsoming 122 130

Papaverine
for ¢rgot posonmng 15
packaging
for pulmonary embolism
102

Paraldehyde
for control of excitement
>

for deliym tremens 236
for severe agitation 225
Parasympathetic excuants
poascming from 146 f
Parathion posomng 146
Parednioe®
for Adams Stokes
syndrome 96
pachaging 284
Peawlless
Teacpons 157 £
sensitv y—~test for 158
for unnary fections 252
Pentaerythrdtal tetranstrate
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Pentacrythritol (cont )
for angma p:c(ons 83
packaging 281
Pentobarb:ml sodium
in convulsions 234
for ephednine reactions 149
for myocardial
infarction 87
for nicotine poxscmng 140
packaging 2!
for severe agnauon 221
Pemothal sodium®
e Thiopental sodium
Pentylenexenuol to restore
respiration 34
Penuate@ :ee Pentaerythntol
tetranstrate
Phenergan®
see Promethazine
Phenmndiamine tartrate
omtment for urticaria 213
packaging 280
Pherobarbital
for convulstons n
children 232 235
for myocardial
nfarction 87
packaging 283
for severe agitation 223
Phenol poisoming 125

INDEX

for acute drug
depression 242
packagmg 283
Pilocarpine
for belladonna porsonng
137 ¢

poisoning
Prtuitary extracts (posterior)
overdose—
management 152
Plavolex® see Dextran
Poisoning acute
i children 115
symptoms 117
treatment 118 &
Poisons see also
specific agents
central nervous system

cleanmng fluds 115

convulsants 136

nsecticides 116 140 f

muscellancous 152 ff

pesticides 116

removal from surface
8 147

rodenticdes 116
Polybrene for hemorrhage
wil eparin 90
Polyvinyl pyrrolidone
282

¥ y 1de
for atnal tachycardia 94
packaging 284
for shock
of myocardial
mfarction 88
tratmatic and
orrhagie 111
Phlebotomy for cardiac
yspoca
Phosphate poisontng 146
Phosphorus
burns—ireatment 155
porsoning 154
146

Positron of patient
see also Head
for airway maintenance
19 ff

1n head wojury 180
m shock 106 114
Potassium chlonide n cardiac

I’otzssmm wdide for
ma 211
Polassmm permanganate
for alkaloid poisoning 121
for cy::mde possoping 132

Picrotoxin

T pl
polsomng 155



INDEX

Prednisone
for asthma 21y
Packaping 285

Procaing amide bydmch!nnde

for cardiac arrett, 79

packaging 287

Teactions to locaf uge
165 ff

correct treatment 177
Incorrect treatment, 172
for tachycardia 95
Promazipe Packaping 26
Promethazin, for severe
3gitation 224
Pronestyl® g, Procaine
amide hydrochlor e
Prosugmun®
5¢¢ Neostigmne
Protamine sulfate for
hemorrhage with
heparin 99
Pulse
1 reactions to topreal
anesthesia 170
12 shock
neurogeme 105
traumatic o
hemorxhaglc 108
Pynbcnummt@
S22 Topctannamipe
hydm:hlonde

Quimdine
for cardiae arrest 79
Packagipy 281
Teactions to 159
Sensttivity 10 150
for tachyeard;y 94 95
for Veatricular

fibrillation 7%

R
Redsquill possonyng 156
Refrigerants Possonmg

rom 136

299

Resprration
oxygen want g5
Testoration wyp drugs 35
Resprration artificial 33 g
for carbon tetrachloride
Poisoang 13)
for CO Posomng 122 139
Q0211 33 34
methods 36'F
arm hft back Pressure
39 424

2rm hiftchese pressure
41 42

Eve 36 47 49
hip Iy, 43
bup lift back Pressure
9 43 4546
bup rolf back Pressure
39 47 48

mouth 10-airway 5y ff
mouth to-mouth, 37
50 ff

Neelsen 42
Protie pressure 49
pull 38 43
push 38 4p
Push pull 38 2
Schafer 3¢ 40
Silvester 36 a1 42
Oxygen therapy 1 33
60 61
for sulfide Poisonmng §34
Restramts for hyperactiye
Pattents 83
Resuscitation
apparatus for 55 ¢
¥ cardiag COMmpression g1
©of newbory 62 ff
Rodenucldes see also
SPECific agenss
Possoning from 155 g
Rotenone Porsonmg ‘14,

S
Salicylate Poisoning 145
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Scopolamine poisoning overdosage 123
1374 nitrite
Secobarbital soditm for cyanide poisoning
for belladonna 123 131

poisoning 138
packaging 283
for severe agitation 221
Serum dsease 213
Serum shock 214
Shoch 102 ff
definition 103
differentiation 103 105
electere for fibrillaion 79
m head injury 181
with myocardial
infarction 88 ff
neurogeme 103 ff
causes 107
characteristics 104
hypotension and
102 107
treatment 105 f
position of patient 114
serum 21
traumatic or hemorrhagic
causes 107
characterssics 107 £
oxygen for 111
treatment 109 ff
Snake bite treatment 123
216 f

Soap for acid porsoning, 121
Sodium
bicarbonate—for acid
potsorung 121
bromide—for control of
excitement 1n head
mjury 189
formaldehyde sulfoxylate—
for heavy metal
possong 121
menadto! diphosphate
h

for ergot potsontag 151
thiosulfate
for cyanide poisoning
123 1314f

for heavy metal
poisoning 121

for thallium poisoning
129

Sparine® see Promazine
Sprder bites treatment 216
Stomach

dilatation (acute} 258

tubes 241 253

Streptomycin

reactions 158 f

for urinary infections 252
Stroke  see Cerebrovascular

accident
Strophanthimn  for cardrac

dyspnea
Strychnine poisoning

119 140
Sulfadiazine for uninary

infections 252

Sulfide powsorung 134
Sunstroke 261 f

T

Tachycarda
with oxygen want 67
paroxysmal atral 91
93 94

parovysmal supraventricu
Jar 92 93
parovysmal ventricular
94
1080D see Fluoroacetate

TEPP poisoning 146
Tetanus control °fzss

for bishy ¥
overdosage 123
for Warfann

Tetany control of
yconvuls:ons 237



INDEX 301
Thaihum posomng 128 Ureria 244
“Theobromme porsoung 142 Urtrcana treatroent 212

Theophylline possoning 142
Thepho

su P

v

tanirate
‘Thropental sodium
for control of convulsions
123 232 234
packagsng 283
for severe apitation 221
for sttychnine
poisonmg 140
Thorazine®

Vagus 92 £
drugs for 93
Vasoconstrictors for shock

hemorrhagie) 111
Vasodslators for myocardal
infarction 87

Vasopressors
for myocardial
infarction 88

see Cl
Toadstool posomng 122
Tongue obstrucung airway

Taxaphenc@ poucnmg

Tcxlcolnglc exammalmn
1 poisomng 161 f
Tracheotome 28 29
Tracheotomy 27 f
tubes 28 30
Tranqmizers see alse
specific agents
for severe agitation 224
Tribromoethanol
for convulstons 198
233 235

packaging 280
T for severe agitation 227

ot shock 101
Vasoxyl® ses Methoxammne
Veins

ddatiqu-~methods for 267

for ventpuncture 265 266

v1a_jugufar-—techmc

7
Vempugcturc technics

cut-down ” 273
dilatron of veins 267
of yugular vem 277
peedles

fixng 273
insertion 268 ff
Lindeman—technic

Tocguns——lechmc
won artifical 24

for asthma 212 f

packaging 280

for pemcllhn Teactions 158
Tubes stomach

for acute drug

depression 241
for gastric ditatation 253
mserion——technic 253

u

Ulcers decubrtus preveation
and treatment 246

ﬂppanms for 56
outh m-axrway 511 55
Vmeg:r for alkalt
posoning 121
Vinetheae® see Vinyl ether
Vinyl ether packaging 280
Vitamin Kk
for bnshydrcxyconmmn
overdosage
for hemorthage with
Dicumaraol!
packaging 282
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Vitantin K (Cont }
for Warfarin
overdosage 123

W

Wyamne®
see Mephentermine

INDEX

X

Xanthine denvatives
porsonung from 142

Z

Zinc sulfate for emesis 120






