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INTRODUCTION

The techmque of ancsthesit cunat be learned from books Ior the most
part, the instruction must be practicat and e only be taughtin the operating
room MHowever, this practical wstruction should be supplemented by or-
gamzed lectures or classroom work

The author has found that an outhine of procedures based upon the funda
mentals of anesthestr simplifics and expedites the process of teaching and
Jearmng for both instructor and pupil This outhne of procedures and
techmques has been employed by the author as a guide for beginners an
anesthesia

Tt 15 obuious that an author cannot assemble a book of procedures which
would please and satisfy every anesthetist who 1s engaged 1n teachmng
anesthesta The matersal @ hich must be compressed o on ontline of ths sort
15 rast Adequate condensation 15 not possible wathout shghting topies and
detatls which, 1o some teachers, may appear more important than the topics
and detmls outhned

Each anesthetist ulimately develops s own techmque and manner of
performing lus duties It would appear, then, that almoest as many mdrvidual
techmiques exist for a given procedure as there are anesthetists Howesver,
closer scrutiny will reveal that these seerungly varied techmques are all based

upon the same fundamental principles and that they differ from one another
only 1o mmor detatls

The techmques described 1 this book are those which illustrate funda-~
mental prmciples and which the author has found adaptable for student
personnel and suitable in lus management of the Department of Anesthesia
at Chanty Hospital of Lowmsiana at New Orleans

The author lays no claim to onginahity of any of the techniques outhned

Many have been employ ed for so long a period of time that they are now ac-
cepted medical practice Others have been introduced recently and are de-
scubed with modifications Reference 1s made to the ongmal descniption of
a techmque or procedure and its author, whenever this 1s possible, and par-
trculatly in the case of newer techmques The methods of regional anesthesia
are based upon the approaches advocated by Labat and s teachers and
pupils 3 Y
. The author wishes to stress the fact that there 1s no such thing as a
Toutine” 1n the admimistration of nesthetics Lach situation and each pa
tient which the student encounters presents a different problem No t:
situations are 1dentical Each ste . .
p in the performance of one’s dutses has an
underlying reason behind 1ts execution The reason may be a physiologie
pharmacalogic or other equally umportant fact An attempt has been madé
mn this outhine not only /o enumerate the technical detarls of anesthesia but the
associaled reasons for executing them mn the manner described

Al



vi TECHNIQUES AND PROCEDURLS OI' ANESTHESIA

The conduct of anesthesia 1s influenced by such vanable factors as the dis
ease with which the patient 1s afflicted, the type of operation to be performed,
the shill and dextentv of the surgeon, or the pharmacologic effect of the drug
upon the patient In order to be a skiliful fechnician, the anesthetist must
possess a hnowledge of the fundamental saiences, diagnostic acumen, and
that faculty wlich, 1n medicine, 1s known as judgment The student will
do well, if he wishes to balance hus training, to pursue parallel reading n the
fundamental sciences of anatomy, chemistry, physiology, pharmacology,
pathology, and 1n clinical subjects related to the field of anesthesiclogy

The author wishes to acknowledge the assistance, suggestions and crita
asms of Dr Ralph Sappenfield, Anesthetist, Miam, Ilonda, Dr Keth
Stratford, Salt Lake City, formerly assistant resident 1 surgery, Tulane
Umt, Chanty Hospital of Lowsiana at New Orleans, and of Dr Douglass
Batten, Anesthetist, San Diego, Cahiforma 1n the preparation of this volume

JA
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PREFACE TO SECOND EDITION

A dozen years have clapsed since the matenal for the first edition of this
book was assembled Durning that tume there hive been numerous refinements
and innovations in anesthesta New drugs have been introduced requicing new
techmiques or modification of old techmques Some of these did not stand the
test of even a few years time and vre no longer used Others have proved use-
ful and are with us yet The mare important of these advances and uses of
new drugs have been included i this edition It 1s hoped that tlus edition
will continue to be as useful as the first has proved to be as evidenced by the
continued demand for the volume dunng the past decade

The wnter 1s grateful to Dr Meyer Saklad, to Dr C R Stephen, and to
Dr Robert Hosler for the use of illustrations from their respective books,
Inhalation Therapy, Llements of Pediatric Anesthesia, and Cardiac Resusei-
fation, and to Dr Donovan Campbell and Dr Roger Witt for assistance in
proofreading
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PART 1
GENERAL CONSIDERATIONS

TYPLES OI' ANESTHESIA

The types of anesthesia may be classified according to the routes of ad-
munstration of drugs employed
The following types are available

1

2

w

S

(2]

Intalation Narcoss 1s produced by inhalation of gases or vapors of

highly volatile hquids

Regronal Ancsthesia 1s obtained by applying a drug along the course

of a nerve Sensation 1s abolished by one of the following methods

a Spinal anesthesia The drug s apphed to the antertor and postenior
roots and sympathetic fibers of the nerve as it passes from the
spinal cord through the subarachnoid space

b Epidural anesthesia The drug 1s applied to the nerve as it passes

from the dura but while 1t 1s still in the canal of the vertebral

column

Nerve block The drug 1s applied at some point along the course of

the nerve before 1t divides into 1ts terminal branches

d Tomecal, field block, and mfiltration The drug 1s applied at the
nenve endings (Physical agents such as pressure and cold may be
applied to nerve endings to produce anesthes:a also )

Intrerascular Narcosisis obtamed by mnjecting an aqueous solution of

a drug directly 1nto the blood stream as follows

a By intravenous imjection

b By intra artenal injection

¢ By mtramedullary mnjection (marrow puncture)

Rectal Narcosis 1s obtained by admunistering an aqueous or oily solu-

tion of a drug as an enema

Inlraperstoneal - Narcosis 1s obtained by injecting an aqueous solution

of 2 drug 1nto the pentoneal cavity The drug 15 absorbed mto the

systemic arculation from the serous surface This techmque 15 hmited

chiefly to animals

Oral Narcosis1s obtaned by ingestion of solutions of drugs or the pure

drugs so that they are absorbed through the upper portion of the

gastro intestinal tract

Subi and Inir lar Narcosis 1s obtamed by mjecting

aqueous or oily solutions of soluble drugs into these tissues

n
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AvaraBre Drucs

Drugs used for anesthesia are central nervous system depressants Two
types are recogmzed—the volatile and non volatile

Volatile drugs are gases or hquids with low boiling pomnts The currently
used gases are mtrous oude, ethylene and cyclopropane The currently used
hquids are ether, vinethene, chloroform, ethyl chloride and trichlorethylene

The non-volatile drugs are solids or hiquds with vapor pressures too low
to be effective at room temperature Currently used drugs are averiin, chloral,
paraldelyde, pentothal, enpal, surital, the narcolics, morplane, diaudid demerol,
methadon, msentil and dromoran

The local anesthetics are non-volatile substances also The currently
used drugs are described 1 Part VI

COMBINATIONS OF DRUGS AND ROUTES

In present day anesthesia practice, combinations of drugs and routes are
used Some of the currently employed combinations are as follows
1 Inhalation plus basal narcosis induced by injecting a non-volatile drug
intravenously, mtramuscularly or rectally Example mtrous oxide
oxygen plus pentothal intravenously
2 Inhalation plus basal narcosis plus a muscle relaxant Example mitrous
oxde oxygen plus pentothal plus curare
Regional plus inhalation Ixample spinal bloch plus cyclopropane
4 Regonal plus basal narcosis induced by injecting a non-volatile drug
mtravenously, intramuscularly or rectally Example spmal block plus
pentothal

o

GENERAL DUTIES OF THE ANESTHETIST

Reasons

Familianty with the patient’s ab-
normalities 1s necessary i order to
avoid the many pitfalls of anes-
thesia

Dutses

1 The anesthetist should visit the
patient 1n advance of operation in
order to evaluate the patient as
an operative nsh and to deade
upon premedication, type, and
techniques of admimstration of
anesthesia

2 The anesthetist should assemble Induction of anesthes:a may be

all the necessary eqmpment and
be prepared to induce anesthesia
at least 15 munutes before the
scheduled time of operation

3 The anesthetist should venfy the

prolonged as a result of technical
difficulties, slow action of drugs or
other allowable delays, thus inter-
fering with the progress of the sur
gical team

Inlarge institutions confusion may
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No rule can be for

TECHNIQUES AND PROCEDURES OF ANLSTHESIA

nature of the contemplated oper-
ation and name of the patient
with the patient himself before
anesthesia 1s .nduced

The anesthetist should venfy the
patient’s age and note whether or
not perrussion for operation on
the patient’s chart has been
signed

The anesthetist should have the
patient under continued surveil~
lance from the moment of 1nduc-
tion of anesthesia until he 1s
returned to bed

The anesthetist should maintam
an accurate and complete record
of the entire procedure and note
all events as they occur

occur and the wrong patient may
be operated upon or the wrong op
eration may be attempted

Minor females and males (under 21
years) may not sign for consent for
operation (In some states marned
males and females may sign con
sent even though not of age )

The anesthetist 1s responsible for
the patient so long as 1t 15 danger-
ous to entrust lum to less expen
enced individuals who may care for
him 1n the post anesthetic period

Records are essential for many rea-
sons (1) As future references mn
the event of complications, (2) for
case analy sis, (3) as an axd to prog-
nostication dunng surgery, (4) for
3 source of statistical data (punch
card), and (5) for medicolegal pur
poses

SELECTION OF ANESTHESIA

Tnted

regarding

Tort of 17,

The following varnable factors should be considered 1n each mndividual

case
1

2
3

The type and duration of operation to be performed, and the depth of

anesthesta required to complete 1t

The physical state of the patient

The shall and dextenty of the surgeon and the degree of muscle relaxa-

tion demanded by the surgeon
The shall of the anesthetist

The pharmacological action of drugs in question and their relationshup

to the underlying disease
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7 Ny neediobeawnke In certinopent
tions or stimulation of cortienl nrens)

8 Hone difficult to anexthetize with facnd
ancsthesty

Anesthetic

1 Coughing or straining ralses intrm
eramnl pressure

2 1 sopectile vamuting may accur fnerens
ing po «itnlity of ¢ piration

§ Ch etcew or anoxh 1o be avoided
Raifee Intyaernial pressuse

4 Ancsthetist must be 2wty from opert
thve field Intratrachent tuhe required

5 Reflex chnges may eauxe clreulitory
snd resplritory distusbines

.

1 Tocat Most sultable for moet opery

2 Sentotbnl or avertin breaf
nitrous oxide intettaehe
sty with m}»lml

3 Nitroue achie~—cther oxy
pen m quence

KMost desirable from stan{
point of immnbility {n non
enoperitive oitienta

Mot sultable bt flammable
Use justificd anly when others
are comerindicrted

Less Desiralle or Contra tndicatrd

4 ¥ thylene or eyclopropane Flammabis

3 3 entothal alone Afrway not under control 1 x
cossive quiantity required
Alrway not tinder contro}
Operition atithrats nacrosts

& Avertinalone or with focad

2 Skuli~Ventsleulogram

Clinical

1 Mny becomatose irmtional psychotic
unenaper wive debysdrtid emiciited

2 M\as have rexspicatory Culure requleing
constam wrtihernd respir ation

Surgecal

1 Short duritien
No redsxstion nevide )

3 Done tn semi ppnght or sitting §

tion

4 Respirinry faiflun may be presunt or
may o cur

Asesthessc

1 Must wmun

ane the tized
% Raynare tiken

il

1 Tocut Suitable when rationa}

2 Nitrous oside intratrache  Sultibie whenelectro surgical
alty with toplcnl and brsat  unit fs yeed

of pentothal

Nitrous oside——cther oxy

g sequence fotratrackie

w

Thmmable Used when non
volntlle drugs 1re not deajred

4 Oyclopropane andd oxygen  COzretention may rise lnte
eyl presanre ]‘hmmﬁblc
Not Denroble or Contraindscared

An{ of the nbave withont.

an tatratrrche d ddoway
Chitdren
f tor2

2 Yoenl Suitabie If conperative
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TECHNIQUES AND PROCEDURES OF ANESTHESIA

TABLE [I—~{continued)

Problems Lmcountered

f

Choweey Remarks

3 Skufl~Encephalogram

Climseal

1 May be camatose trratlonal psychotic
uncooperative dehydrated emaciate

Surpical

b Usuz\lly performed 1t sitting position

2 Usually brief

3 May cause shack oF respiratory farlure

Anesthetsc

Alvway not easdy mamntatned

Must remain ravcotized until X Rays

are taken

Fire hazard present dus to X Ray
T

@ tare

uni;
Resprratary fatlure gecondarty to neitro~
logical disease may ocet

.

Qpen drop ether

Suitable for children
Avestin alone

Respord to pan induced by
207 fnjection and struggle

1 Local with gedation Sustable for cooperative sub-
ecte who are not comatage
2 Pentothal basal ntraven on inflammable most prac
oualy and nitrons oude tical
3 Pentothal basal alone Large amounts of harbitnrate
N often required
§

4 Skufl—E. IO

Plastic O; i

Removal of Cyst ete

Climseol
1 Patients usually i good condition
2 Intracranial pressure rarely affected
Sarpical
l ‘.{a{ be minor and bnef
Scaip ghly vascular (add epineph
nane with focal
Relaxation not needed
Anesthetsc
1 gncsthetm suust be out of operstive
May be done in prone postion

Bone difficult to anesthetize with focal
anesthesia

wty

Local Most guitable
Cyclopropane Intratrache- L«bxle rapsd actin

F yhen [and 2 are 1\0! desired
Nmom oxide or ethylene
with ether intratracheally
Nitrous adde mtmtmchc
ally topical and pentothal
basal

G N

W hea fire hazard existy

Lesy Pesirable or Contramndicoted
$ Anestheucs listed sbote Asrway pot under control
with no wtratracheaf air-
na
6 Peztathal alane Excess drug needed Amrvay
net under controt

7 Avertin alone me a8 &

Children

1 Cycdlopropane Intratrache-
all

2 Biber itratracheatty

3 Dutrous oxde intratrache-

2y with basal of avertin et
penfothal

5 Eye—Evisceration l;jrémgr o Lids Ret{na} Oper:mcna Removal of Tumoers Muscle Transplants Re
ete

moval of Cataracts

Cliecal
1 Many are very young ot apper age
up:
2 Ehumma may be preseny—Avoid
atropeae
Surgscal

1 Eyeball must be fixed—deeper anes
thesta required

1 Local Best sutted for adnits

2 Cyclopropane latrateacha- Nausea may veouc
ally and muscle relagant

3 Pentothal nitrous oude In

Prolonged depression postop
tratracheally muscle relax

erattvely—nausea munat

Less Degrrable

ausen g 1
penod must be avoded
Anesthetic
Anesthettst must be away from o
tive field Endotracheal tube mqmr:d
to contsof afrway
Coughiug and sueenng uupats surgieal

a

result
3 }leazl and face covered by drapes

4 Ether Naustea and vomuting fre
S Local and muscle relaxant

ques
Amrway not under controf
€ Tther msufBation

™ot advised Awway not un

der cantrol

Chsldren

1 Cyclopropane or ether
tratracheally

2 Insuffiation’ether Osdinarily used Not advised

Adrway not under control




GI NERAL CONSIDLRATIONS

TABLE 11—(continued)

DProdlems I'neountered

l Chosces

Remarks

6 Tace—Plastic Surgery Reductlon of I'ractures Excislons of Moles or Scars Incisions and Drlnage

Surgicol

1 Areas may be highly vascular

2 Relaxation nor. nm?cd

3 May belengtl ;'

1 Electrosurficat umt may be used

Anesthetsc

1 Anesthetist mu t be anay from opert
tive field Intratrachesl tube needed

-

Block of branches of Sth
Nenve R
2 Cy 3t

Not always satlsfactory and
of sufficient duration

nﬂy

I entothal basat nitrousox

ide intratrachedlly with

topleal

Ether Intratracheally pre-
d by nitrous oxide or

5 Loc\l lnmtmtlon

[N

4

Most

Suitable for short procedures
or when electrical equipment

4 use
Uscd when 1 and 2 are contra
indlcated

In elmple brief procedures

ide intratracheally

Children

1 f‘ i h of la
bulzy nnd mpldny o! na]un

2 Etf:er intratracheally

3 Pentothal basal nitrous ox

7 Ear—‘Mastodectomy

Chinscal
1 May have acute Infection 1 C)dopmpane intratrache- Lablle-~rapid recovery
2 Sepws fever etc. may be pi
3 May havemgnsof menlngeal immdon 2 Ntrous odde and peato- Used when fire harard is pres-
or increased intracramal pressure thal basal
4 Acute in children most often—chronic | 3 thus oxlde or ethylene When 1 and 2 cannot be used
s |1n adults 4 followed by eth
o children more often thaa adults Less Dessrable or Nol Sustable
Surgscal 4 Local
1 May be long and tedious
2 No relaxation needed Children
3 Surgeonmay useepinephnneinwound | 1 Cyel 1 ‘When y 1nf is
4 Surgeon may use dental dnli with elec

tric motor
5 Room may be darkened
Anesthelse
Arrway not under control unless tube Is

2 l!;{ead turned to one side and ecovered
y d

ally
2 Pentothal basal nitrous
oxidi

&

Nitmus oxid&elher intra
tracheall

Ether open drop followed
by insufflation

4

Ppresent
When fire hazard Is present

Vsual method employed but
does not permut control of air-
Yy

8 Ear—Myringotomy

Surgical
1 Bref requiring a few minutes
rway not dufficult ta control for such
a brief period
3 Room may be darkened
Clinical

1 _Usually In children

1 Cyclopropane
2 Pentothal

Chsldren

Fenestration Operation

Use if Intratracheal tube is
ecessa

Yy
{f airway may easily be main
211

1_Vinyl ether open drop

Clinscal
1 Only in adults with few

Cvel i h

2 Electlve Subjects in good condition

3 Upnght position

Surgreal

1 Tedious and meticulous

2 Perfect hemostasig required (hypo-
tenave apesthemy may be needed)

3 May use dental q

Anesthetse

1 Alrway dificult to control

ally

2 Thiopental basal nitrous
oxide with topical

3 Ether vreceded by nitrous
oxide or ethylene

Not Destrable

1 Insufflation ether
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TLCHNIQULS AND PROCLDURES OI' ANCSIHTSIA

TABI L II—(contsnued)

I roblems I ncountered

Choices Remarks

9 Mouth—Dental I xtractions

Climcal
1 Patients usually in excellent conditjon
2 General anesthesia used for children
quite frequently
Surgscal
Often done In sitting position
May be lengthy  particutarly in ex
tracting {mpacted molars
aw must be redvecd
acks must be used
Surgeon must have access to mouth
and head
Ol sepsis often present

Anesthetsc

1 Airvay dufficult to muntain
2 Sccretzans and blood fall bickward
into pharynx

o b Ne

Nerve blacks

Nitrous oade with vineth
ene by nasal

Nitrous ovide-trichlorcth
ylene with nasal mas
Cﬁclopromne intratrache
a

Best selection for office use
Tor office use for simple ex

tractions

I or office use for simple ex
tractions

Tot extensive and multiple ex
¥ tractions in hospitals
Lther Intratracheally pre Nausea vomuting
ceded by nitrous oxide
Nitrous oxide intratrache
ally and basal pentothal
Less Desirable or Coniramdicated

7 Pentothal alone Laryngeal gpasm and respira
tory depression common n
postoperative period
Fossitnlity of asphyxia too
great

unpleas

Ot B W N

an|
Not flammable

8 Nitrous oxle alone

Children
Vincthene b
Nitrous oxi
ene
Cyclopropane or ether in
tratracheally

Lther by insufiation

1{ open drop
e with vineth

- N

10 Mouth—Operations on Tongue Saliva

ry Glands Palite Gums

Climcal
1 Oral sepsis often present

Surgscal

Surgeon must have 1cecss to mouth
Blood and sccre(ions pass back into
pharynx and I

Relavation of ]'\w muscles required
May be lengthy

Pharyngeal packs may be used

May ‘use crutery
Anesthetre

1 Airway difficult to

St N

Cyclopropane intritrache
ally Tecovery
Ltherintratracheally (nasal) Used when cyclopropane 13
route Ireceded by mtrous not desired

oude or ethylene

Basal  pentothal—nitrous
oxide intratracheally
Nerve blocks

Allowa rapid induction and

~

Used when fire hazard exists

Not satisfactory for extensive
procedures or patients who
are not cooperttive

Less Desirable
5

without
nasal endatricheal tube
2 Leston may offer obstruction

Not advised—arway difficult

orally
to maintain

Children
1 C) clopropane intratrache
2 Ether intratracheally

3 Basal pentothal—nilrous
oxide Intratracheally

11 Lip—Plastic Operitions—Resection for Neoplasm Removal of Scars

Clinscal

1 Oral sepsts often present

2 Mny be in any age group

Surgscal

Surgeon must hive access to mouth
m?lold nnd secretions pssinto phary nx
and

Rchmﬁon of jaw muscles required
Mny be lengthy

Pharyngeal mcLs m1y be used

Anesthetic

1 Alrway difficnlt to maintmin withont
nasal endotracheal tube

N

1 Local or nerve block For simple non extensive pro

cex

2 Cyclopropane intratriche Eest choice when local cannot
all: Sel
Nitrous oxide or ethylene Uscd when cyclopropane 13
followed by ethe: esired

4 Basal Dentothal——mtmus Uscd When a fire hazard exdsts
oxde intratracheall

5 Insuffation of czher Not '\dused——mrwa) not un

der control
Chsldren
1 Cyclopropane or ether in
tratracheally (o
Basal pentothal-—nitrous Used when cauterysrequired

oxide Intratracheally

Local or nerve blocks Subjects may not be coopera

PR

ve
Alrway not under complete
controt

Insufflation of ether




GI NI RAI CONSIDFRATIONS

TABIT Il—~(continned)

Prollems Mnconntered

Choices

Remarks

12 Jaw—Mandible—Reacctiona Curcttements Reduction of Fractures Plastic on Joint etc

Climeal

1 Fractures common in alcoliol addicts

2 Subjects Are most often 2dults

3 Oral acp 18 often present

Surgreal

1 Patient m1y not be able to open mouth
due to truma or discase of jont

2 Teeth may be wired together

3 \Mny be prolonged 1nd accompanied by
blood loss

Anesth tic

Airway difficult to maintain without

endotrcheal tube

Ma \ may be dufficult to apply to fice

—intubate with Jocal—~patient awake

N -

1 Cyclopropane intratrache
ai

21 lgmr Intratracheally

3 Basal
odde

Less Desirable

4 | ther by insufilation

pentathal—nitrous

Children
1 Cydopropine intratrache
all.

2 I‘t{cr intratracheally

3 Basal pentothal—nitrous
oxide intratrachienlly (with
topical)

Iermits rapld induction and
recovery.

Used when eyclopropane fs
not desiee

Post anesthetlc depression s
common and objectlonablie

Alrway almost impossible to
control

Jaws must be fixed aftes post
anesthetic retching and vom
1ting has cea: (If jans are
fixed insert oronasal tube be
fore removing naso-endotra
cheal tube and aspirate secre
tion through 1t )

13 Jaw—Upper—Re=<ection of Maxilla Reduction of Fractures Removal of Neoplasms Curettements

Climical

1 Usually older adults

2 Fractures assocated with other 1n

uries

Surgscal
May be long radical procedures
Considerable blood loss may occur
May require hypotensive anesthesia
Cautery may be used for hemostasis
Surgical site often includes nasal pas
sages

Anesthetse

1 Maintenance of airway requires use of
intratracheal tube

2 Presence of lesion does not perout

3

4

S M=

mask to be applied to face
‘Tracheotomy may be required ptior to
surgery

Blood "and secrettons may pass into
nasophdrynx

C:

1 Basal of pentothal nitrous Non flammable
oxide

F)

aily
3 Ether intratracheally

4 Nerve blocks or local
5 Insufflation of ether

6 Pentothal alone or com
bined with curare

Used if cautery 13

not
Flammable Used if cautery s
not

Less Destrable or Contrasndscated

Satisfactory relief rarely ob
tained

Airway not under control
Flammable

Prolonged depression Airway
not under control

Maxll

14 Jaw—Upp

Sinuses—A

—Caldwell Luc Removal of Polyps etc

Clinscal

1 Post nasal dranage often present

2 Nasal passiges frequently occluded
or distorted

3 Chromic bronchitis or allergy may be
associated with the condition

Surgscal

1 May be long and radical

2 May be traumatic with considerable
bleeding

Anestheire

1 Anesthetist must be removed from
surgical site Endotracheal {oral) tube
required

intratracheally
4 Ether intratracheally
5 Ether by mnsufflation
Chldren

Same as adults

control of

1 Nerve block Best to use but not always
feasible
2 C hy Permits
ally alrway Rapid induction and
recovery
3 Pentothal—nitrous oude

Postoperative depression may
follow Jong operations

Slow recovery after long op
erations

Airway not under control
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TLCHNIQULS AND I'ROCEDURES OI' ANLSIHFSIA

TABLE I1—(continued)

Problems Encountered

Chozces Remarks

9 Mouth—Dentnl Lxtractions

Clinical

1 Patients usually 1n excellent condition

2 Generl anesthesia used for children
qutte frequently

Surgscal

Often done in aitting position

May be lengthy particularly 1n ex

tracting impacted molars

Jaw must be relaxed

1 achs must be used

Surgeon must have access to mouth

and heas

6 Oral sepsis olten present

Anesthetic

1 Airway difficult to maintain
2 Secretions and blood fall backward
mto pharynx

it e

m tractians n hospitala
Ether intrtracheally pre vomiting
ceded by nitrous oxide nt

Nitrous ouide intratrache- l\ot flammable

ally and basal pentothal
Less Dessrable or Contrasndicated
7 Pentothal alone I aryngeal spasm and respira
tory depression common In
postoperative pertod
Posstbility of asphyxia too
great

Nausea unplens

1 Nerve blochs Best sclection for office use

2 Nitrous odde mth vineth Yor ofﬁce use for stmple ex
ene by nasal mn.

3 Nitrous oude—tnch!oreth For oﬂ‘xce use for simple ex
ylene with nasal mask trs acuons

4 G Teo and multiple ex

5

6

8 Nitrous oxade alone

Chuldren

Vinethene by open drop
Nitrous oxide with vineth
ene

Cyclopropane or ether in
tratracheally

Ether by insufftation

oW N

10 Mouth—Operations on Tongue Salivary Glands Palite Gums

Clinical

1 Oral sepsis often present

Surgical

Surgeon must hnve access to mouth
Blood and secretions pass back into
pharynx and Iarynx

Relxation of jaw muscles required
May be lengthy

Pharyngeal packs n11y be used

M~y use cautery

Anesthetsc

1 Alrway difficult to mamtain without
nasal endotracheal tube
2 Lesion may offer obstruction

Ot W=

Cyclopropine ntratriche Allo“s mpnd induction and
ally (n

Etherimmtmcheall) (nasal) Used \when cycloproprne 1s
route Ireceded by mtrous not desires

oxide or elh)lcne

Basal pentothil—~nitrous Used when fire hazard exsts
oxide intratracheally
Nerve blocks

N

Not satisfactory for extenslve
procedures or pattents who
nre not cooperative

Less Dessrable

5 Insufflation orally Not advised-—airway difficult

to maintain
Chiuldren
1 C)clopropane intratrache
2 Ether ntratracheall;

y
3 Basal pentothal—nitrous
owude intratracheally

11 Lip—Plastic Operations—Resection for Neoplism Removal of Scars

Clinscal

1 Orl sepsis often present

2 May be in any age group

Surgical

1 Surgeon must have nccess to mouth

2 Blood and secretions pass into phary nx
and larynx

3 Relmuon of j:m muscles requred

4 May be lengt]

5 Pharyngeat Dacls may be used

Amesthetsc

1 Airway difficult to » untun without
nasal endotracheal tu e

1 Local or nerve block For snmple non extenstve pro

2 C)dopmpane intratrache Best chmce when local cannot

3 Nltmus oude or ethylene Used when eyclopropane 13
followed by ether not desired

4 Basal penmthal—mtrous Used when a fire hnzard ests
oude intratracheally

§ Insufflation of ether Not sdvlscd——mr\vny not un

der control

Chldren

1 Cyclopropane or et_her n
mzrad]eam (oral

2 Basal pen(olhal——mlrous Used when cautery s required
oxide intratracheall.

3 Local or nerve blocks Subjects may not be coopera

4 Insufflation of ether Alrway not under complete

control




GLNI RAT CONSIDLRATIONS

TABLT 1l—(continued)

13

Problems Pncowntered |

Chotces

Remarks

18 Larynx—Trcheotomy

Clinscal

4 Obetruction and nephy ¥t are present
or eminent

Surgscal

1 M3y be performed prophy lnctieally
2 Urgent {n emergencies

No anesthesla
Local

pane
Intratracheal ether
Nitrous odde ntratrache-
ally preceded by pentothal
Children
Same

1
2
3 Intratracheal gyclopro-
4
3

Emergency only

Yor ¢ rczh: pmcedurn with
b!lm

Clective wlzhour. obstruction

Tor elective casey

19 Larynx~—Larynhgectomy

Chinscal

1 Are in older age group as rule.

2 Usually are 1n fair condition but may
be emaciated

3 Dy pnea may be present due to ob-
struction at larynx

Surgscal

1 Are usually long tedious

2 Requires tracheotomy as soon as
larynx 13 removed

3 Blood loss and shock may occur

4 Cautery may be used

Anesthetsc

1 Anesthetist and surgeon compete for
aperatyve field

2 Posaibikty of vagal feflexes from

manipulation of larynx.

Ydapronanc Intratrache-
with topieal

2 Ether intratracbeally
3 Basal of pentotbal with nl

trous onide Intratracheally
and muscle relaxant

Nof Dessred
4 Pentothal alone

5 Local
6 Ether by Insufflation

As soon 28 larynx is removed
@ tracheal tube is inserted un

tll time o[ tracheotomy

Used when cyclopropane Is

not desl:

When 1 or 2 are not deared or

1f fire hazard exists

Spasm obstmcuun prolonged
depression follow

Difficult to establish complete
pain relief

Alrway not easily controlled

20 Bronchi—Bronchograma

Clinscal

Usually performed for diagnoats when
!upnurauve dr ease of the lung 19 pres

-

May be anemic and emaciated
‘Usually have pulmonary disfunction
Occurs in any age group but fre-
quently in children

Surgscal

1 Requures insertion of cannula and In
Jection of oily opaque substance

2 Are not long ag

3 Relaxation and coopera!ion of patlent
required

4 Done in fluoroscopic room 1n dark,

Anesthetsc

Coughing  bronchospasm  and di
minushed ventilation follow injection of
contrast media

rway must be matntalned
Explosion hazard present

ust anesthetized until
X Rays are taken
Apnea necessary at time of X Ray

RS

oo RwN

Vagal reflexes may be imtiated (ad
mimster atropine pre anesthetically)

1 Topical

z Cﬁ'dopropane Intratrache
atly

3 Ether intratracheally

4 Basal pentothal or avertin
topical with mitrous ovide
intratracheally

5 Ether by insufflation

Chuldren
1 Ether open drop

Best chowce but patieat may
not always be cooperative
Dcslmb!e but is flammable
X Ray unit used
Dcsxrab!e but is flammable
X Ray umit u
Not ﬂammable Respiratory
depresuon common Possibil
of laryngeal and broncho-
spasm enhanced by the basal
Not advised Arrway not un
der controt

Fire hazard Excessive secre-
tions
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TABLE Il—(continued)

TECHNIQUES AND PROCEDURES OT' ANLSTHESTA

Problems Encountered ‘

Choices

Remarks

15 Pharynx—Tonslllectomy and Adenoidectomy

Clinscal
1 s\liay have chronle respiratory Infec
on.

2 Are usually young subjects

Surgical

Brief Time varles with operator
Difficulty in controlling hemorrhage
may be encountered

Require postoperative endotracheal

w M-

suction

Relaxation of jaw required

Anesthelsc

1 Surgeon must have access to both
mouth and nasopharynx

2 Lymphoid tissue obstructs airway

'S

1 Local
2

iI!cst choice if patlent tolerates
t

c t
ally or nasotracheally if ad
enolds nre not large
Tther as in 2 above

“

Nitrous oxide muscle re
laxant and basal of pento

-

thal
Insuffiation of ether

)

Not Desired
1 Pentothal alone

Children
1 Vinyl ether Induction and
Insufflation of ether with
oxygen

1 ‘

~

often of
cozing Ideal for the purpose
otherwise
Recovery not a9 rapid as with
cyclopropane Effects of ether
on patient
Respirtory depression  fol
lows in postoperative. period

Difficult to maintaln alrway
and satisfactory depth of an
esthesia In adults Aspiration
occurs

Spasm and obstruction {re
quent and Impossible to ob-
viate

Simple but does not assure
adequate airway Aspiration
of blood occurs

ity of trauma to tma

withether or cyclopropane

Basal of 1 rectally

“

é.he'\ and larynx Aspiration
minimized
objec-

ether Intratracheally
Basal pentothal ether by
insufflation

-

tionable

Alrway not maintamed ade-
quately Respiratory depres
sion objectionable

16 Pharynx—Drainage of Peritonsillar or

Retropharyngeal Abscess

Clinacal

1 May not be able to open mouth 1 Local Best and most frequent chowce
2 Septic with fever 2 Cr:lopropane nasotrache- Abscess may be ruptured in
Surgscal al K attempting {ntubation

£ical 3 Ether by Insuffiation May aspirate Alrway not un
1 Usually brief der control
Anesthetsc
1 Alrway difficult to malntain without

endotracheal tube
2 Abscess may rupture during induction

or Intubation, Aspiration may occur
17 Lary R of Polyps Di 1 (o} on Cords etc
Clsnical
1 Dyspnea orthopnea often present 1 Local Useful for simple endoscople
2 Common in children procedures
3 May have tracheotomy 2 Topical followed by ultra Not {deal but best awailable

Surgical

1 Relaxatlon required for exposure of
larynx

2 May be long

3 lSurgk:al procedure may induce bleed
ng

Anesthetic

Anesthetist and surgeon both compete
for airway

Cough reflex dufficult to abolish
QObstruction present prior to inception
of anesthesia

Tracheotomy may be adyisable prior
to anestheala if airway s Inadequate

-

PSRRI

ghort acting barbiturate in
travenously with muscle

w

Ether by insufflation

4 Cyclopropane by insuffla
tion

Chsldren

1 Ether by Insufitation

2 Cyclopropane by insuffla
tion

3 Basal of pentothal or aver
{tin followed by 1 or 2

at present time Spasmogenie
Spasms precipitated by in
strumentation blood and se-

cretlons
Distasteful to patlent diffi

cult to malntain at proper

depth Secretions

Not advised Costly and cre-
ates fire hazard

Not best but safest and sim
lest to use
‘or small infants

Spasm may result Respim
tory de'gmssicn in postopera
tive perod




GI M RAT CONSIDIRATIONS

TABI ¥ 11—(continne{)

ProMems Inecountered

‘ Choites

Remarks

NFek

23 Antenor—Thyroidectomy (for Toxic and Non Toxic Goltres)

Clsnscal
May have a wocated heart disease {in
tovic goiter high pulee preesure rpid

pulse;
May have cord parlyms edema of

1 Ithylene or mitrous otide
followed by cther intratra
cheally combined with baa

Allows muntenance of air
w1y voidince of exatement
smooth induction anl mun
tenance

Increases cardiac srritability
in tovic cases

Apprehension present Do not
tolerate epinephrine and sy m
pathomimetic amines

Not anesthetie. Depression in
the postoperative period
Airway not under control

Thyrotd cnsis and cardiac
faiture may occur

‘Tracheitis and cord paralysta
may follow

2 ! mirco {s uung morphine
lanynx tricheiti  deviated tmches scopolimine Avertin orin
3 Are and highty bl t nous ultra short or
4 Do not withstand epinephrine and short rcting barbiturate
sympathomimetic aminee Cyclopropaine and basal
s lia\c a hugh tmetabelic rate nd are narcosts deactibed above
¢ Thotiomlly un table ¢ mass Less Dessrable or contrasndscated
7 May have assoctated myesthemsa | 3 Local or cervical plexus
gravis block
Surgical 4 Pentothal-curare mtrous
1 Relaxation a munor factor oxide sntratracheally
2 Head must be hyperextended for ex 5 Open or closed anesthiesia
posure without intratracheal tube
3 Sargeon competes with anesthetst for
operative field
4 Qozing and bleeding commonly occur
5 May requre several hours
Anesthetrc Children
1 High oxygen consumption and carbon | 1 Same as adult
dioxide output 2 Non toxic—same as
2 Yossibility of heat retention and hy above
perthermia Intrathoracic—same as
3 Exophthalmos may interfere wath ap- a
plication of mask.
4 Awway mamtamed with difficulty
when intubated
5 Todides may cause excessive secretions
6 Circvlatory changes such as tachy
cardia  rregulanities  hypertenston
common

24 Anterror—Dissections Vascular Surgery Skn Grafts ete

Clinseal
1 Usually older adults
2 Usually performed on fair nsk
Surgscal
1 Are long procedures and tedious
2 No relaxation needed
Anesthetsc
Amrvay difficult to maintain unless in
tubated
Carotid sinuses may be active giving
nse to respiratory and arculatory
changes
Anesthetist must be away from opera
tive field
Distortion of face from previous sur
gery may prevent application of mask

N

. oW

1 Cydl i

Rapid ind:

3

ally

Nitrous oxide or ethylene
followed by ether intratra
cheally

Pentothal combined with
mitrous oude intratrache
ally with topical
Infiltration with local an
esthesia

5 Cervical plexus block

w

4

Undesirable
6 Ether open drop and insuf
flation

7 Any general anesthetic
without 1ntratracheal air
way

Children

1 Cyclopropane intratrache

ally
2 Vinethene open drop fol
lowed by ether open drop

and recovery

Switable when cyclopropane
15 contramdicated

Surtable for short procedures
or when cautery 18 used

Minor short procedures 1n co-
operative patients

Switable 1n cooperative non
extensive procedures

Secretions excessive airway
not maintained safely

For superfical bnef proce
dures without obstruction

Advised As above

Not advised Airway not un
der control
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TABLL 11-—(continued)

TLCHNIQUES AND PROCLDURES OI' ANESTHESIA

Problems Encountered

Chosces

Remarks

21 Bronchi—Bronchoscopy

Clinseal

1 May have copious secretions if sup
purative disease of lungs 1s present

2 May have hyperactive cough reflex

3 Dyspnea and pulmonary dysfunction
may be present if done for pulmonary
disease

4 Pressure symptoms may be present
giving nise to obstruction

5 Patient not confined to any particular
age group

Surgscal

1 Usually performed for diagnosis re

moval of foreiga body and thera

peutically to remove secretions

Usually brief 1n shilled hands

Massive hemorrhage may be caused by

trauma

Relaxation needed for exposure of

larynx

Vagal and cough reflexes are initiated

from instrumentation

Symptoms of anoua anse 1f pulmonary

dysfunction 1s presen

Performed 1n 2 darkened room

N A e Wl

1 Topical with sedation

~

Basal of pentothal topical
and muscle relaxant

w

Ether by

Best choice but may be un
suitable 1f patient 13 uncoop
erative

Simplest to induce but haz
ardous from standpoint of
bronchospasm and postopera
uve Tespiratory deprcsswn

ceded by closed or open
drop mduction

-~

Cyclopropane by 1nsuffia
tion preceded by basal of
pentothal

Children

1 Ether open drop followed
by wsufflation

~

Cyclopropane by insuffla
tion

w

Bagal and muscle relaxant
and topical

-

Local

dlﬂicult nduction and dnﬂi
cult maintenance Safest but
not best

Expensive and 1mpractical
Explosion hazard greater thin
with ether

Safest smmplest Ether dis
torts Light and interfers with
proper vision

Expensive and 1mpractical
Explosion hazard greater than
with ether

Simplest to induce but haz
ardous from stindpoint of
bronchospasm and postopera
tive re piratory depression
Children are not cooperative
for thus technique

22 Esophogoscopy

Clinical
Pattent may be emaciated due to poor
nutrition

-

‘Topical with sedation

Suitable for cooperative pa
(len!

2 Patient may be {cardio
spasm,

3 Usually in older age group

4 Usnally performed for diagnosis or re
moval of foreign bodies

Surgical

1 Requires relaxation for exposure

2 Cooperation of patient required

3 Intratracheal tube distresses most sur
geon

Anesthetrc

Surgeon and anesthetist compete for
operative fiel

Mucous vomiting and retching may
oceur

Vagal reflexes may be imitiated by in
strumentation

w o o=

and recovery

C;

ally and muscle relaxant
and topical

Basa) o( pentothal mitrous
oude intratracheally and
muscle relaxant and top:

w

>

cal
Ether intratracheally and
topical

Less Dessrable
5 Ether by

Rapi
Ideal for thus type of work

Switable but 1f procedure 1
prolonged an evcess of drug
causes respiratory depression

Ether 13 disagreeable to pa
tient Relaxation excellent
Long induction and slow re
covery

Airvay

6 Pentothal or avertin alone

Children

1 Viny]l ether—open drop
ether insufflation of ether
C}clopropane intratrache

©

Not
not under control
Atrway not under control
Spasm and respiratory de
pression result

Usual method Awrway not
easily maintained

Desirable but surgeon objects
to mtratracheﬂ catheter

3 Basa! wath
or mtrous oxide with mus
cle relaxant

com
mon from basal
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TABLE 1I—(continued)

17

Problems Lncountered

Choices

Remarks

28 Cheat VWall—Radical Mammectomy

Clsnscal
1 Usually in middle aged and older

women

2 Discase usually not far advanced in
caacs selected for radical

3 Patlents often apprehensive and upsct
by coming ordeal

Surpical

l Relaxation not necded

Are long tedious

fay require a\dn grafting

Blood loss may be considerable

Electrosurgical unit may be used for

hemostasis

Anesthelsc

1 Anesthetist has control of alrway No
tube needed unless patlent 13 obese or
has other factors affecting alrway

PO

TRapid acting rapld recovery
When cyclopropane or ether

1 3dovr

2 Nitrous oxldc or ethylene
with basal

3 Nitrous oxide or ethyl
fotloned by ether

are not desired |
fon exists

to basal narcoms or cyclopro-
pane

Not Desirable or Contraindicated

4 Local Infiltration

5 Intercostal or paraverte
bral block

Not satisfactory from psychic
and surgical standpoint
Same as above

29 Pleura—Drainage of Empyema

Clinscal
Slgns and symptoms of sepsis
pulmonary reserve usually

-

nl.

h dyspnea or orthopnea
POS&lbmly of bronchial communica
tions present
Associated pneumonitis is common
Posaibility of cercbral abscess
Surgical

1 No relaxation required

2 Usually requires fib resection

3 May be done in sitting position

Anesthetsc

1 Alrway may be difficult to maxnmln
due to secretions and poaltion

2 Respiratory distress” may imerfere
‘with ventitation

an he

-

Paravertebral block or in
tercostal block
C]{tlopmpﬂne intratrache-
a

N

™

Nitrous oxdde or ethylene
with ether lntratracheally

-

Nitrous oud:

Permuts upright position and
dependent draina

‘When block anesthesia is not
feasible Permits rapid induc
tion and high oxygen
Possibility of decreased o

gen dunng induction not d&
sirable

e 1
ally—basal of pentothal

Not Dessrable or Contraindicated

5 Open drop ether

of
spasm and prolonged som
nolence may occur

Insufficient oxygen excess se-

creuous and fack of adequate

6 Any of above without an Lack of adequate alrway

endotracheal tube




16 TECHNIQUES AND PROCEDURES OF ANESTHESIA
TABLE 1I—(contsnued)
Problems Encountered | Chosces Remarks

25 A T and Drai) of F and Ab:
Chinscal
1 May be septic from infection 1 Intubatmn avake with Alrway under control at a]l
2 May be obstructed and orthopnesc. pical ollowed return
3 May be associated with diabetes leu by cydopwpane

kemia or other systemic diseases 2 Same followed by mnitrous Retum of reflexes delayed by
4 Inflation may follow dental extractions oxide or ethylene with ether

or mouth le 100 3 glaher ox)g:bl:’scqgenoe R 4

me as above but using espiratory depression pro-

Surgscal pentothal—nitrous onide

1 Not lengthy
2 Relaxation not needed
Anesthelsc
1 May have edema of floor of mouth
is in
variably difficult to maintain

Inability to swallow may be present—
saliva accumulates in mouth

~

longed Possibllity of obstruc
on postoperative In

"

Tracheotomy under local Mandatory when dyspnea
followed by cyclopropane and orthopnea due to obstruc
ether or pentothal and nf  tion is present

trous oxxde
Local Suitable for brief superficial
operations only
Less Dt:xrable or Coﬂlmsndtcul:d
1 h from
al narcowis thhnuv. intm may result
tracheal airway
2 Cervlcal plexus block

Not deamirable in presence of
infections

26 Postenor—Dissections Slun Grafts Incision and Drainages ete.

Clinscal

1 May be eeptic if surgery 1s for infec
ton.

2 Patient may be in any age group

Surgseal

1 Relaxation not needed

2 Usually not long and extensive

Anesthetic

1 Awkward postions (prozne or lateral)

y cult to control
Anestheust must be away from surgr

[N

Cuculawry changes may occur due to
positional changes

1 Cydopropane intratrache- Rapldinduction and recovery

~

Nmous oxide or ethylene Delayed return of reflexes in

V2!
tralrach

Nitrous ox.lde and a basal Deprcssed respiration,
of pentothal layed return of reflexes.
Local. v.ulzble for brief simple pro-

de-

[

Reoommended 1n brief super
ficaal procedures in swtable
subjects

Less Deswrable or Ccmlmmdncaud
6

3 Cervical plexus block.

b is an ever present
danger

anesthesta wxdmut an ea
dotracheal airway

Children
Same as for adults

27 Chest Wall—Biopsies—Plastic Operations

THORAX
Exasion of Masses Drainage of Abscessez etc.

Clineal
1 Physical status usua!ly good
2 Usually are adi
Surgmzl
No relaration requred
2 Vary in duration.
2 May use electrosurgical umit.

Anesthetsc

Cyclopropane Permits rapid inductron and

recovery
Nitrous oxide or ethylene Suitable for short procedures
witl

Nitrous oxtde or ethylene
followed by ether

Prolonged recovery and un
desirable after effects

R W N e

Local infiltration. Suitable for mior less ex
tensive procedures

n only be used for opera

bral block tions which are 1o the mid and

Supine position unless
t nrl’wa for which anendotrachml mbe

uired
e hetist has control of head

lower thorax







16 [1 CHNIQUTS AND PROCEDURIS O ANTSEHI SIA
TADLL I1—(continned)
Froblems I neonntere Cholices Kemarks
TuorAX

10 Plcura-—1horacoptasty

Clinical

1 Ordinardly performed for tuberculosis
or after pneamonectomy to obliterte
space in chest

2 Deererscd pulmonary reserve tisually
nredent

1 Anemlt fover wedght loss and other
fnctors {ncldent to disc 1 nre presont

$ lubetculous tracheltiamy be proscnt
Intritrichanl tabe muy aggravate jt

§ Iricheabronchial fistuie mmay be pres
ent Cloacd syatem dithenlt to mnin
tain

Surgscal

1 Shock due to trnuma from removal of
riba and blood losa cammon

2 No relvatlon necded

1 Mny be prolonged

1 Cautery may be necesary for hema
stasls

Anesthetic

1 Iatlent {a on slde—Airnny

2 Clrculatory changes due to posture
reflexea and pleunil atimulation

3 1 xeeaslve peeretions mny be prewnt

1 Carbon dloxide retentlon due to in
ndequate ventil wtlon from pasture

5 1ositive pressure or controlled rosplen
tlon may be required

1 C? cloprop ine Inteatr iche
ally

»

I ther preceded by ¢yclo
propane—cthylene or ni
trous oxide

Nitrous oxlde or ethylene
with bisil of pentothat

-

-

Pirwvertebmt bloch

5 Local

o

I eridurnt block

NotDesirableor Contrasn hicated
1 Spinal

Allowa mle‘]u'\lc ox3 genation
fa tiblle and permits rpld re

covery
Uscd "shen cyclopropine fs
not de {red

Accompanied by bronehial
spism May be followed by
rr‘nlmmri depression

Not sultable for psychle rea
sons and fsom stamdpolnt of
durtion

{l‘l‘ol always technieally feasd

e

Complications

Shock not uncominon at con
cluslon

Tenddon pneumothorx

Alr 1 mboll

Respirtory acidosls

31 Lung—1 tomy I

1 y ‘Thorncotomy

Clintceal
1 Diminiabed pulmonary reserve pres
nt

e

2 Uaunlly scpals or o ncoplism or both
e pees it

3 Teft vocal cord parnlysle (neophistic)
mny bhe present

1 Atcleetanls may be present

Surgreal

1 May be tong and tedlous

2 Nordvation needed

3 Adheslons may give rise to ooze caus
iny, considernble blood loss

4 Shoch and hemorrhnge Hikely

Anesthetic

1 Coplona sccretlons require frequent
suctionlng,

2 Awkward position Interferes with ven
tilation

3 Vagnl hilar and tracheobronchizl re
flexea m1y s clrenlitory disturb

nnres
4 Medistinal shift nnd fnadequate ven
tilatlon due to opun chest may require
controlled brenthing
% Coughlng and bromchiy gpnam mike
fnduction diffienit

CY clopropane intetrache
olly

o

Cyclopropane followed by
ceber

Nitrous ol or ethylene
followetl by ether fntratr
tracheally

Nitrous oxide—pentothal
and a mitade relveant

-

-

AMlowe quict breathing Medi
astinum docs not move ex

cersivel
1 ther cauxs extggernted rea
piratory mosvements and cn
hances” production of accre
tiona
Induction my be prolonged
and difhentt and nccompnnied
sitb oxy genitlon
Weapiritory  pattern dis
turbed  Resplratory depres
slon followa postoperatively
Bronchial epsm frequent

I ess Desarable or Contrainidicate?

1 I ocnl or tegionnl blochs

2 Spinal

Rasal nareotics atone or
with locn!

Chsldren
Same ns adulta

Complete bloch eannot be ob
tained

Reapiratory pirnly sia and hy
potension cannot” be averted
or controlled

Reaplratory depression bron
clidal apasmn and 1k of con
trol of alrwav are abjcction

Complications
Reapimtory  acidosls
contribute to shock
loaional changes may in
duee shock at concluslon of
aurhery

Inwdequite ventihitlon  fol
Lywa due to semoval of lung
1 mergence  delerium  from
nnoxi nat uncomnon
Lulmonnry edema from over
loading witn flukl mn? occur
Dubcutneous  emphyascin
1 neumothornx or medatingy
emphyscma may oocut

way
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Problems Encountered |

¢ Chorces

Remarks

38 Ocsophagus—Resections Removal of Diverticutar ete

Chinscal
1 Iatientsare usually adultsinolder 2ge | 1
£TOUDS
2 Cachexa anerua etc due to inter | 2
ference with nutrition may be present

Surgseal
1 Requires open chest as for thoracic

portions
2 Long tedious time consumling
3 Retention may be present
Anesthetic
Same as for pneumonectomy and other
intrathoracie procedures In addition
presence of stomach tube interferes
with application of mask
Possibility of aspiration of contents of
drverticul
Reflex changes due to manspulation of
vag

©

-

»

Cidopmmne intratrache
all

Cyclopropane
\\fth cp‘her Intratracheaily

Nitrous oxide or ethylene

followed by ether intratra

cheally.
4 Pentothal nitrous oxide

Local or cervical block,

combined Suitable when

Lablle permits rapid induc
tion and recovery
cyclopropane
slone cannot be used
Suitable when cyclopropane
cannot be used

Resplratory depression com
mon
Used for surgery upon cervical

portion particularly in diver
ticulectomy

39 D R

pair of Hernla E:

ete,

Chinseal

1 Respiratory distress may be present | 1
due to eventration of abdormunal con
tents into thorax.

2 Possible gastric retention due to
stasis

Surgscal

1 May requre transabdouunal! and
thoraaic approach

Anesthetnc

w

Cyclopropane 1ntratrache- Labile rapid acting Causes
all;

y
2 Ethylene or nitrous oude

folloned by ether sntratra
cheall,

qutet breathing
‘Exaggerates breathing

e:
Nrtrous oxide intratrache- Suitable 1f apnea 1s required
ally Basal of for

e
pression 10 postoperative pe-
nod

Not Desired

1 May require controlled respiration 4 Local
2 May encounter troublesome reflexes | § Spinal

due to mampulation of phremica or

vagt
3 Dusturbances 1n ventilation may result

from mampulation of diaphragm

ABDOMEN

40 Upper—Biliary Gastric Splemc Hepatic

Pancreatic Surgery Repair of Epigastnic Hermia ete,

1 Anemia jaundice sepsis weightlossor | 1
other factors incident to the disease

may be present

Patients may be 1n any age group

Surgscal

1 Relaxation required

2 May be prolonged tedious

3  Quet abdomen essential

Anesthetse

Troublesome traction reflexes cause

laryngeal and bronchial spasm and

arculatory changes

Posability of retention 1n gastric cases 5
omach {ube may be required Inter

eres with maske.

hock may follow in long cases

~

Y

wn

»~

w N

Cyclopropane 1ntratrache-
ally with a muscle relaxant

Provides quet abdomen

ther in
duced with ethylene or ol
trous oxide with or without
a basal

Nitrous oxide

May have prolonged recove!
peniod in long operation
Respiration  may exag
%erated,

and a muscle relaxant

Spinal with basal narcosis
or light

may {ollow particularly \:\
prolonged operations
Traction causes chest pamn

ethylene

Field block or intercostal
block combined with a
splanchnic block.

Chsldren
1 Eme;l =— non rebreathing

technique

cyclopropane
closed system prop
Open drop ether

nausea g

of atelectasis greater than
‘with other methods

Useful {n poor nsk subjects
but not always satisfactory or
of suffictent duration
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Problems Lncountered Cholces hemarks
35 Heart—M; i Co lon of Ci {tal Defects (Tetralogy of I allot)
Clinfcal

May have expanded blood volume
May have high venous pressure Most
aubjecta are chlldren

2 Usually have high hematoerlt and
blood viscosity
3 Have decreascd arterial blood oxygen

saturation as a rule Orthopnea and
dyspnea
Surgical
1 No relaxation needed
2 Requires open thorixand rib resectlon
3 Meticulous Are done In eupine or
Iateral position
Anesthetic
Open chest re%ulrcd—-posltlvc preasure
or controlled breathing necessary
Attempt to reduce oxygen consump

[

lon
{a) rcﬁcvlnz apprchension
(b) reducing metabolic rate
Cardiac irregularities may develop
Cardiac faliure m:\( develop
Cerebral thrombosls may develop

[LEN™

1 YFther Intratracheally In
duced with eyclopropane
or nitrous oxide or ethylene
with or without bamf{ nar
cosls Ilypothermia as ad
Junct

Cyclopropane intratriche
ally with or without basal
3 Ientothnl--nitrous oxide

~

Not Desired
4 I ocal or nerve block

Most sultable from cardiac
standpoint

Increnwes cardiac {rritabllity

Depression of resplrtion com
mon

36 Heart—Myocardium—Cotrection of Patent Ductus Arterfosua

Clindeal

Mosnt subjects are chlldren Decreased

diastolic pressure and widened pulse

pressire

Cardl1c enlargement s present Symp

toms of cardle Insufficiency more

common In adults

Surglcal

1 Open chest

2 Iatient must be on sldc

3 Hemorrhage a possibillty

4 Requires qulet mediastinnm

Anesthetle

1 Lateral position requires use of Intra
tracheal alrway

-

»

1 Ttherintmtrachenlly May
be Induced with cyclopro
pane or nltrous oxide or
cthylene with or without
basl narcosis

I entothal bam nitrousox
h{lcorcthylcnelntr'\truhc
ally

(S

Not Desirable
3 Cydopropine alone
4 Local

Most sultable from cardine
standpoint

Depresson of respiration com
mon

Incretses eardiac irrltibility

37 H M vV

y and Repalrs of Other Intracardlae Defects Suture of I erforations

Same requlrements as for correction of
congenital defects except that there 1s in
creased cardiae irritability due to Intra
cardiac manipulation

1 T'ther Intratricheally In
duced wlith cyclopropane
or nitroua oxide or ethylene
with or without bamal nar

3

cosls
Cirdoprcmnc intratrache
ally
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T wettes  ween whered |7 hone - Remarks
45 Intra Abdominal Tary Pentonert—Biudder Opeeation  Cymotomy Cy tectomy Resrction Diver
teulectomy
Clitscal

1 My bite unnan setention with or
without 1zotemit

2 More vommon $n ohder age gronp

Surgecal

1 Are usyaity done suprapubteally and

extr: peritonealty

Require muscle relaxagion

Ay use electrosurgical unst

Ma3 sequire distention of bladder wath

water—Some  may absorbed or

forced intravenously

Anesthetsc

1 Time vanable~ressctions protonged
cystatetuies beel
2 Tracuon tefleses comoon

P

Spinat

Cjclopropane

Nitrous ovide of ethylene
{allowed by ether

Nitrous oxide and a bral
of pentothal and muscle
relaxant

Local

W

6 Caudal

Satnfactory for most subyects

hecauss low  one 14 tequiced
Ry 13 eecovers and inducssnn
Le < desirable

Depresnion occurs postoper:
thvely ot fimmadle

Sustable for cystotomy or
other minor procedures
Satnfactory for transyrethral
approach only 1f ciedal s
high

45 Bladder—Cy=tozcopy

Chnical

1 Condition of patient vanable

Surgscal

Relaxation usuaily not required

Are performed for dimgnosts or for
therapy ~—Removat of stones

Are more parnlul in males

Patients may be i any age group
Are performed in hithotomy position

D

1 “Trilene anaigesa
2 Nstrous oxide-oty gen

3 Nurvous gude and penta-
that

4 Spinal

For office or ontpanent use for
diagnomis

Far short procedures or for
dragnosis

For longer tmore exteosive
procedures in apprehensie
subjects

When extensive anecthesta
and relaxation i required

48 Estsa Peritoneal~Operations on hudnes and Ureters

Clinscal

Sepsis tuberculosis or other evidence

af iafection may be present

Urenua or ynnary suppression may be
resent

Abdomina} distention may be present
{reflex 1n colic)

Detalitation and other signy of sys
teme disease

Surgscal

Usually performed 1 lateral position
{prone for lower ureters)
Musdle relaxatton required
Adrenat gland may be manspulated
Perrtoneurm may be mamputated
lood foss may be considerable
nesthelsc

Intratracheal awway ntheated for
lateral posstion
Troublesome reflexes from traction on
tenal pedicle may cause respiratory
«;\;\d <wenlatery changes
effects from

of adrenz} may occur

2usea and vonuting from traction
reflexes (spinal or local)

Positive pressure may be needed if
vleurs 13 inased

- -~ N

o om o BN

v -

1 C")clonropa.ne wtratraches
al

¥
2 Cyclopropane  combined
with ether intratracheally
3 Spimal—with sedation

4 Ether preceded by ethy tena
or mirous oxide ratratra

eatly
Basal of pentothal nytrous
oude hy

Causes little or no metabohic
disturbances
Meeded for good retaxation

Must be high to abolish e

eves from traction
Satssfaetors when 1 2 and 3
are not desired

Prolonged depression occurs
m

y with
a muscle relaxant

Children

1 Ether or cyclopropane 1
tratrachealy by closed 38
.

2
2 Ether open drop

pertod par
ucularly i cheonreally 3l pa
uents

When closed system 18 not
avaifable
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TFCHNIQULS AND PROCEDURTS OT ANTSTHTSIA

Problems Lncountered

Chosces

Remarks

41 Lower—Intestinal O:

of Pelvic Organs etc

Clinseal

1 Patients may be in any age group

2 Anenua weight loss sepsis and other
factors mcident to the disease may be
present

Surgical

1 Relaxation required

2 May be long and tedious

3 Qutet abdomen essential

4 Performed in supine position

Anesthetic
T laryngeal and hal
reflexes

2 Pos 1bility of aspiration from obstruc

tron or retention

Stomnch tube may be required Inter
feres with mask

Shoch may occur 1n long cases

Spinal

Cyclopmpane with a mus
cle relaxant

Ethylene or n!truus oude
followed by ethe
Nitrous oxide
and a muscle relax:
Abdominal field block with
basal or gascous agent

Dentmlnl

th R e e

Yields excellent relaxation
Excrllcnt when spinal 13 not
des

red
“ hen 1 and 2 arc not desired
or contraindicate:
\hen cautery I8 used De
ression undesirable
For poorer nish patients

Less Dessrable or Contrasndicated

6 Open drop ether

Suitable when nothng else is
avallable

7 Nitrous oxide or ethylene Does not yield relaxation

lene alone
I entothal alone

Children

1 Cyclopropane—ether closed

ystem
2 Vinethene-ether

Insufficient depth and po-
tency with safe hmits

42 Wall—Extra Penitoneal Procedures Removal of Cysts, Lipomas Skin Grafts etc Plastic Operations

Clnseal

1 Patients usually in good condition

2 Patients may be 1n any age group
Surgual

1 Usually superficial or minor

2 Relaxation not needed

3 Usually tn supine position

Anesthetic

1 Anesthetist has ready access to airnay

1 Local or field block

2 Cyclopropane with mask

3 Ethylene or mtrous oxide

4 Basal wuh nitrous oxide or
cthy

5 Ethy lenc or mtrous oude
(ol]owed by ethet

6 Spinal

Chldren
1 Open drop ether
2 Cyclopropane

For brief superficial operation

For more extensive proce
ures

For procedures not requiring
relaxation

For apprehensive subjects

For extenmive procedures in
which 2 cannot be used

A major anesthetic for a minor
procedure

43 Wall—Inguinal or Femoral Hernta

Clinscal

1 Usually in acuve subjects but may oc
cur at an

2 Areelective excem when strangulation
18 present

Surgical

1 Usually not prolonged

2 Relavation of moderate degree te

quire

Peritoneum and abdominal vigcera are

manipulated

Anesthelrc

Traction reflexes from cord cause

laryngeal spasm

Airvay easly maintained except in

obese subjects

u

oo

1 Spinal

2 Cyclopropane

3 Nitrous oxide pentothal
basal with muscle relax
ant

4 Natrous oude or ethylene
followed by ether
Local

Chsldren

1 Cyclopropane—ether
closed systes

2 Open drop ether

by

Suitable for most patients in

good heal

Sun‘able Iorapprchcnsnesub

bms who object to sptnal
esirable but depression in

postoperattve period may fol
ow Traction reflexes may in
duce spas

When 1 2 and 3 are contra
ndicate

ln poor nsk subjects Traction

reflexes on cord and pen

toneusm may cause nausea and

vomiting

‘When_closed system 1s not
available
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TABLE 1l—(continued}

Problems Lncountered ‘ Choices Remarks
30 Vaginal I'zamination
H- 1 Nitrous oxide Pleasant—no nauscy
; ggerrehmﬁon needed 2 Ethylene Sm‘\la::lt‘\atmumtln; to some
A 3 Coclopopane Ravman e i
! 33\1“!‘52;‘!;1!‘(2?1 may case el effect 4 Pentothal—nitrous oxide %%E“‘:%:%ul:a%;?“l::; occc\xr

5t Cervix—Dilatation nhd Curettage Removal of Polyps, Conization, Blapsy ete.

Clinseql
1 Patient may bescptic,anemic,onverge | 1 Nitrous oxide Pleasant rapld acting fo
?\‘ !hockl“ post horta 2 Ethylend nSﬁ::;hnl nayseating to some
2 May be In any age group ylene Satients Rapld acting
Surgscal 3 Cyclopropane Desirable except nausea and
1 Brief vomiting may follow
2 No refaxation required 4 Nitrous oxide—pentothal  Satisfactory
3 Perlormed 1 lithotomy position 5 Local with heavy sadation  Satlsfactory in cooperative
4 Blood losy may oteur patient
5 Uterus may be perforated 6 Splnal ‘A major anesthetic for a minor
6 Cautery may be used P ure in most mx’sm N
Anesthetrc 7 Caudal Satisfactory procedure if hig]
Alrway easily maintajned
52 Uterus~Vaginal Hysterectomy
Climacal
1 Usually performed in middie aged and | 1 Spinal Tdeal but mustextend ta T 10
older females 2 Cycloprepane withorwith  Idea] when general anesthesia
2 May be performed in patients not able out muscle 1 13 deaure pid recovery
to stand mote extensive gurgery 3 E;hylenc or nutrous oxide .S\:lnable if 1 and 2 are contra
ether ndicate:
Surgical 4 Pentothal nitrous oxide Traction reflexes cause laryn
1 Traction on pelvic vicera with muscle relaxant geal spasm  Respiratory de
2 Pentoncal cavity entered Pression octurs
3 Usuaily placed in ithotomy position 5 Caudal Pelvic peritoneum not anes
4 Technical difficulties may necessitate thetized Abdomunal discom
use of suprapelvic approach {naddition fort follows
6 Pentothal alone

to penneal

Moderate relaxatlon required to avold
bearing down and pushing of abdomi
nal contents outward

Anesthetic

Traction may cause reflexes hypoten
tlon and bradycardia

Alrway maintained easily except in
obeee patients

Meoderately deep anesthesia requited

*

o -

3

Not satisfactory Large quan
titles required

53 Vagima—Incision and Drainage of Pelvic Abscess

Clinseal
1 Sep 1s present Cydopropa: Rapid induction and recovery
Surgical

1 Lathotomy posiion required

2 Performed trans vaginally

3 Usually brief

4 Circulatory collapse may follow drain
ge

Anesthetsc
1 Anesthetlst ‘has access 1o head Alr

way maintalned with ease except in
obese patients

e W Ne

Use when cyclopropane is
contraindicated
Sultable but spasm may oc-

cur

Utefnl inbrlef and in ehildren

Septlc condition may preclude
use

pane
Nitrous oxxde or ethylene
fouowed by ether
Pentothal nitrous oude

Open drop viny! ether
Spipal
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TABLE II-—(contsnued)
Problems Encountered l Chosces Remarks
PERINEUNM
47 Genitahia (Male)—Orchi Hyd V and Other O, on Gemtalia
Chinscal
1 Adults most often Splinal Suuablc for extenstve proce-
2 Usually good nsky
Cyclopropane Use(ul for apprebensive non

Surgical

1 Relaxation not needed

2 Patient is in supine position

3 May use cautery

Anesthetic

1 Traction reflexes may cause circula
tory and respiratory changes

iacs
Nitrous or ethylene and When 1 and 2 are contraindl

w0 e

\Vhen cautery is used and

ether
Penlothalbml nitrousox
apinal and local cannot be

\I!
For simple procedures or in

5
extremely poor nsks

Local

Chldren

1 Ether open drop

Ether closed system,
Cyclopropane closed 28
tem

When closed system is not
available
If sustable apparatus is aval

w N

able
1f sustable apparatus is avail
able

48 Penis—Circumasion

Chimcal
Elective 1n young ealthy males as a
rule

Surgseal

1 Bnef

2 No relaxation required
Anesthetsc

1 Reflex stymulation may occur

1 Local Usual procedure eleu)td

2 Cyclopropane Rapid acting rapld reco

3 Spinal A major anesthetic fora mmor

procedure
4 Caudal Only satisfactory when 1t 1s
h Frenulum not blocked

§ Pentothal alone or pento- Pnapism and laryngeal spasm

thal nitrous oxide may oceur

Chuldren
1 Cyclopropane Suuable it sam(actory ap~
aratus 18 availab)
2 Nitrous oxide or ethylene Suimble i sam(az:tory ap-
{ollowed by ether paratus 1s available
3 Ether open drop Suhable if sausfactory ap-
paratus is not available

V.

49

Penneal Repairs Cystocele Rectocele Penneorrhaphy and Other

Opuauons on u:e Vulva Vagina & Cervix

Clsnscal

1 May be in any age group—usually
muddle a

2 Are usually 1n good physical condition

Surgscal

1 Patient 13 placed 10 lithotomy position
frequently (May be 1n Simms 1 some

cases)
2 Profound relaxation not required
Anesthetre
1 Reflexes may cause hypotension ac-

companied by bradycardia, and res
piratory disturbances

1 Spinal Abolishes reflexes

2 Cyclopropane Most satisfactory when gen
eral anesthesia Is indicated

3 Ethykue or mtrous and Suuable when 1 and 2 eannot

he; be
4 Pemolhal or other basal Laryngeal spasm and respira
and nitrous oude tory depression oceur postop-

eratively

5 Local For simple procedures of a
Minor nature

6 Caudal Usually not sufficiently ex
tensive unless it is high

Chsldren

Cyclopropane

1
2 Ether by closed system
3 Ether by open drop
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TABLF 11—(conlinxed)

ProNems Fxconntered

l Chotcts

Remarks

t§ A ertebral Column—Thoraac Laminectomy—Spnal Fu 1on Reduction of Fractures

Climscal

1 Are ucoally performed for trauma
di \s, cord tumore tuberculoste and
other afictions of the cord

2 \{ay hive paralyus of lower part of
body indluding respiratory muscles

Surescal

1 \Must be performed 10 prone poution

2 Shock and blood loss common

J \ay belone

4 Usuall) use electrocoagulation  for
‘hemoxtatis,
Ane thenne

1 Intratracheal tube necessany to man

2 May requre armfaal remintion
throughout procedure

3 \lay be unable to tlex or extend head—
1nterferes with intubation

1 Fentothal bawl and m
trous oude intritracheally
(M uth cyclopropane to do
ntubation )

(X

Not flammable except in be-
tinming 1f cyclontonane s
uveed

1 Same as adults

current 18

yed When 1.

ally fot used
3 Nitrous oude or cthylene When 1and 2 cannot be used

gollomcd hbx “nher oxygeh

ntratricheally

Local or regionai epidural  Not recommended  Patjent

experiences discomfort

Children

5§ Lamnectomy (Lumbar) Spinat Fuwons Operations on Sacrum Exasion of Coceyx ete.

Climical

1 Are performed for othopedic, neuro-
loge traumatic or for 1afections.

2 Mas have paraplesia sensory changes
or other

1 Spimal

3 May have decubitus ulcers
Surgical

1 Are performed 1n prone position
2 May be followed by shock and hiood
los

3 Electrocoagulation may be requited

4 May be long

Anesthene

Intratracheal tube 15 mecessary to
FRANLAN EwRY

May  require arufical re<piration
throughout procedure

May be unable 1o fle< or extend head—
nterferes with sntubation

Operation may outlast block if spmat
15 used

oW N

"

Cycd

followed by mitrous oxide
intratracheally and basal of
pentothal

Ideal when neurologic diseases
ot p.ychac state does not pre-
clude 1ts uee

When cautery 12 nwed

yol

ally
“itrous oxide or ethylene
With ether intratracheally

5 Local nerve blocks and
pendural
Chsldren

1 Cycopropane followed by
mtrous oxide ntratrache-

atly
2 Cyclopropane intratrache-

3
3 Nitrous oxide or ethylene
with ether intratracheally

4 Open ether

F] b May  be used
when no fire hazand exs ts

When 1and Jarenot urtable
ot easily and adequately

mamtaged P vchie trauma
pronounced

Spinal not sutqble

Spinal not  witable

Spinal not suitable

Less Desirable or Contrasndicated

Awrway not mantatned ade-
quately

38 \ertebral Column—Sacrum—Exasion of Pllomdal Sinus

Clinrcal
1 ﬁxbjects u ually are young and wvigor
s

Surgseal

1 Prone position 18 required

2 Infection may be present at ste of
lesion

Anesthetsc

1 Airway s difficult to mantain w.

2 ;ndmr.\ch:al tube = wathout

'o-tional changes cause chan:

blood press see In

Spinal
Cyclopropane intratrache-

y
Ether intratracheally

W N =

Nitrous owide and basal
pentothal

Ideal unless nfection 1 too
near site of lumbar puncture
Rapd induction and recovery

as.ured

Suntable 1f 1 or 2 are contra
ndicated

Respiratory depre<ton may
occur  Undewrable with pa
tient 1 prone po.ition
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TABLE IT1—({continued)

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Problems Lncountered

Chozces

Remarks

RECTAL SURGERY

54 Hemorrhoidectomy Excision of Anal Fissure Repairs of Prolapse Removal of Sinus Tracts

Clinscal

1 Pauents are adults most often

2 Are usually good nisk subjects

3 Anemn may be present 1n protracted
cases of iternal hemorrhouds

4 Tistulous trcts may be associated
with tuberculos:s infections

Surgical

1 Relration must be extreme

2 Liathotomy position used by some
Prone ]1ck}.m(c po:nllon by others

3 Cauters may be used

4 Are usually of short or moderate dura
tion

Anesthetsc

1 Airway difficult to maintun in prone
position Use intratrcheal tube

2 Hypoventilation accentunted by prone
position
Decp anesthesta required to  relax
sphincters

4 Laryngenl spasm develops reflexiy dur
ing general anesthesin

lasting drug

~

Caudal

G

Traneacral

IS

or mtrous oxide ether

“w

muscle relaxant

Less Dessrable
6 Local

7 Open drop ether

8 Basal narcosis 1lone

1 Spinal (saddle) with long

Intratracheal cyclopropine

Basal of pentothal intra
tracheal nitrous oxtde and

1 Provides desired relaxation

and sustained analgesia in

mmmediate  postoperative

period

Excellent relaxation Post

spinal headache avoided

When caudil canal 13 tnac

cessible and spinal 1s not

desired

4 Flammable Relaxation
not always satisfactory

5 When cautery is used Not
desirible in prone posttion
because of inadequate ven
tilation

w w0

o

Edema distorts tissues
Satisfactory anesthesta not
alway s obtained

Deep anesthesia required
for relaxation

8 Reflexes not abolished Re
laxation inadequate Air
way not under control in
prone position

~

Ex

TREMITIES BOVES JOINTS

55 Vertebral Column—Cervical Laminectomy Sptnal Fusion Reduction of Fractures etc

Clincal

1 Are usually performed for trauma
dishs cord tumors tuberculosis and
other afflictions of cord
Majy have paralysis or other neuro
logic lestons

3 M1y have paralysis of muscles of
respiration

Surgscal

1 Must be performed m prone position
2 Shock and blood loss not uncommon
3 May be long

1 Basal thiopental

c) cloDropane to do mtuba

S

Cyclopmpane intratrache

[

Nntrous oude or ethylene

intratracheally
4 Local or nerve blocks

4 Usually ue electr for | Not
hemostias 5 Any pe of anesthesia
w nhout 1ntratracheal cath
Anesthetsc rer
1 {:\‘t‘l"n’\t‘?‘d‘:‘eal tube necessary to mam Cheldren
2 May requwre artifisl  respiration [ 1 Same as for adults
throughout procedure
3 May be unable to fiex or extend head—

interferes with intubation

nitrous
oude wntratracheally with

followed by ether—oxygen

Not flammable except 1n be
ginming

May be used when coagula
tion current 13 not used
When 1 and 2 cannot be used
or are not desired

Not satisfactory Patient ex
pertences discomfort
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Problems Lncountered I Choices Remarks
62 Thigh and Hip—Osteotomy Insertion of Pins—Reductlon of Fractures Muscle and Nerve Operatlons
Bone Grafts
Climical

1 Subjects are often cldul? putie
ularly those with fractured Ip
Surgscal
May be long and shockin;
Require considerable rclu;\llon
May require tourniqu:
Casts may be ’\p;ﬂled nt conclusion of
operal
Ma; use electrical saws and X Ray
equipment
nesthetic
Tatient {s in supine position Alrway
ia accessible

N e

-

Spinal

Cyclopropane

1d, hat

Yor healthy subjects without
contralndlmuon to spinal an

Suhabl: if 1 s not suitable or
contralndlcate
Not Use when 1

Nitrous o:

Nitrous oxide or ethylene
followed by ether
Locat

“v o won

Chuddren

1 Cyclopropane

Nitrous oxide ether

Vinyl ecther followed by
open ether

wn

and 2 cannot
'l‘o bc used when 1 2 and 3

For br{e! procedures of elm

ple nature or extremely poor
nisk subjects

If closed system is not avail-
able

63 Kneeand Leg

Clinscal

1 May be of varied age group or nsk
Surgscal

1 May be extensive and long

2 Relaxation required

3 May be shocking

4 X Ray and electnic eaw used
Anesthetsc

1 Patient is {n the supine position Air
way 18 accessible

Spinal

Cyclopropane
Nitrous oxid

For healthy subjects without

contraindication to spinal

Suitah\e if 1isnot smmgle ‘
en

Nitrous oxide or ethylene
followed by ether
Local

L N

ndlm
To bc used when 1,22and 3

Forbne{prooedur:s of sumple
nature or for extremely poor
nisk subjects

AvTonomic NERVOUS SYSTEM

umbar

64 Sympathectomy—Transthoracic and L
Clinscal
H Pac:ents usually have some ayutemlc

t Cyclopropane ether with

terlosderosls etc.) i
2 Are usually in upper age group
Surgscal
1 Require thoracic approach
2 Pauent must be on side
Anesthelsc

1 May requxre controlled respiration—
1ntubate

2 Blood pressure may be very labile

[

Nitrous oxide or ethylene
ethcr with pentothat indue

Nltmus oxide pentothal
Nol D{mln

5 Pentothal alone
6 Local

Rapid acting easily controlfed
depth of anesthesia

‘When use of vasopressors is
contemplated

When cautery i3 to be used
Anestheaia required 13 too ex

tensive
Surgical procedure extensive

65 Lumbar Sympathectomy

Chnscal
1 Usually have some aystemic diseas

(diabetea hypertension etc) ®
Surgscal

1 Require lumbar approach
2 Require relaxatio
3 Ineemiprone mmon

Anesthetse
1 Blood pressure labile

-

Cyclopropane ether with
pentothal induction

2 Nitrous oxide or ethylene
and ether
3 Spinaler

Lablh.hrapnd acting Rapid
recov r}; day further elim
inate a high blood pressure

‘When vasopressorsare needed

-

Nitrous oxide—pentothal
and muscle relaxant

Not Desired

§ Local
6 Pentothal alone
7 Lumbar block

11
2y
cause severe fall in blood pres—

sure
When general anesthesia i3 re
quired with a cautery
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TECHNIQUES AND PROCEDURES OI' ANESTHESIA

Problems Encountered |

Choices

Remarks

59 Upper—Arm—Extrenuty Upper—Reduction of Fractures
t1

omies Nerve Suture

Joint Expls Qstect

Clinscal

1 May be in any age group

Surgscal

Relaxation needed

Tourniquet may be used painful with

block anesthesia

May be long

Usually performed in supine but may

be done In lateral position

X Ray apparatus may be u:

May be shocking and nccomp;\mcd by

blood loss

Anesthetsc

1 Aneatheust may be In operatora way
(sh lo i der) Endotracheal tube re-
quire:

N

™

Brachial plexus block.

-

Cydlopropane

Nitrous oxide with basal of

pentothal

Ethylene or nitrous oxlde
followed by ether

4 Local

w N

Children

1 Vinethene

2 Vinethene and ether
3 Cyclopropane

4 Nitrous oxude or ethylene

Suitable for forearm Upper
arm and axilla not anesthe
tized

Most satisfactory Rapd act
ing rapid recovery

\\ hen cautery or ‘( Rays are

When 1 and 2 cannot be used

For minor procedures only
For minor procedures

When suitable closed system

is not available

\\éhcn closed system 33 avail

able

When closed system Is avail

able

60 Forearm and Hand—Tendon Repairs
odes Masses etc.

Inasion and Drainage Reduction of Fractures Excision of

Clinscal

May be in any age group
Surgscal
1 May be long and tedious
2 Relaxation required for larger muscles
3 Tourniquet may be required
Am:lhelxc

Altway malatained with ease—patient

in supine position
Surgeon and ancsthetast do not com

8

1 Cyclopropane
2 Brachial plexus block
3 Nitrous oxide and pento-

4 Nitrous oxide or ethylene
with ether

Children

1C

pete for op:
tube not necessary

2 Ethylene or nitrous oxide

—cther
Vinyl ether followed by
ethyl ether

[

Sul(able 1f operation outlasts

O! equal nreference to 1 de-
pending upon patre;

OI equal pre[etence toland 2

depending upon_patient.

Only if 1 2 or 3 are not de-

ared

Smtable if closed system 1s
avallable

When closed eystem is not
available

61 Upper Hand—Digits—Inasion and Drainage—Other Minor Procedures

Clinseal

1 May be in any age group

Surgscal

1 Little or no relaxation required

2 Are usually short without shock or
blood loss

3 Patient may be ambulatory

4 Sepsis may be presen

Anesthetse
Anesthetist has control of airway

Cyclopropane
Ethylene

Nitrous oxade pentothal

Brachial plexus block

ok W e

Viny! ether——nitrous oxide
or ethylene followed by

ether
6 Local Infiltration or digital
block

Chsldren
1 Vmekhene
2 Cyclopro

3 Vmethene and ether

Rapid induction and recovery.
Suuable 1n well premedicated

patien
Sultable in well premedicated
patients
Satisfactory in non apprehen
sive subjects
For short procedures

For simple procedures without
penpheral vascular disease or
nfection

For brief sunple procedures

When closed system 13 not
available
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Problems I neountered

!

Chorces

Remarks

69 Norml Dehivery—1 pumipary

OnsTPIRICS

Clinscal

1 Is young and in good health with few
exceptions

2 My have hight decrease in hemo-
globin

Ob tetrical
1 Labor may be long and require anal

£ 13

2 My need epl totomy

3 May necd forceps

4 May have po terior or other lees com
mon presentation

Anesthetic

1 May hweeiten

2 May have no premedication

3 Develop stndor when head passes over
Dennenm

Cy clopropanc
Tthylene

itrous axide or ethylene
with ether

Nitrous or cthylene with
viny ) ether

Mitrous oude with trichlor
ethylenc

Saddie block

o th o= N

-

Caudal bloch

8 Pudendal block

Less Desirable
Pentothal nitrous oude

10 Nitrous oude—ovy gen

Tdeal sn uncomg licated caees
fi1by m\f be depressed
Cannot nfw1ys be given with
out 1o

Anoaa obvited  but nausen
and vomiting objectionable
Sahivition common  unlees
scopol1mIne 13 given
“Tachypner  cardine  effects
and vag effects common
Headache 1nd blood preasure
drops may follow  May stow
up {1bor 1ncreases snadence of
instrumentnl deliveries

Blood pressure drops failures

common  increased n tru
mental  delivenes  Labor
slowed

Satisfactory for penneal pun
does not relieve backache and
visceral pain

Depressed baby common
Rarely can be gnven without
anoxia

11 Open drop ether Nausea vomting and de
pressed baby are common
12 Trichlorethiylene Good for analgesia but not
anesthesia
40 \Mulupara
Clinscal
1 Usually have been in shorter labor 1 Cjyclopropane 1deal 1 uncomphcated cises
than primipara Baby may be depres cd 1f de
2 Arewomeninchild beanng age in good hivery islong
L‘;:\nla"l:"ew if any abnormalities en 2 Ethylene or mitrous oide  Crmnot alwny s be given wath
out noxia
3 Twoindividuals to consider baby and | 3 Nitrous oxide or ethylene Anowa obiiited but nausea
mother with ether vomiting objectionible
Obstetrical 4 l\n(rrlous oude or ethylene Salination common _unless
1 Usually da not require forceps with vioy L ether toopolimine 1s grven Relaxa
sually do not require epesiotomy 5 Nitrous oude with tri Tachvpnen cardiicand vagal
H Postpartum hemorrhage may eccur chloreths lene effects encountered ®
Xy c drugs are used 6 Saddle bloch Po t epinnl headache and
Anesthelsc blood pr?st;u’e drops may be
May use na encountered
Y narcotics barbiturates and | 7 Caudal block lood pressure drops may oc

other hypnotics dunng labor

May have eaten

May have anemia

Afay have elevated blood pressure

FNY]

8 TPudendal block

o

Vinethene (open drop)

Pentothal nitrous ouide

Nitrous oxide—oxygen

Open drop ether

w

Trichlorethylene

cur Falures common fnc
dence of instrumental delin
eries incrensed Labor slowed
Satisfactory for perineal pan
does mot relieve uterine and
back puns

Sutable for short deliveries
Salivation occurs

Depressed baby common un
less peniod of use 18 less than
few minutes

Rarely can be given without
anoua

Nause1  vomiting and de
pressed baby are objectiont
ble features

Good for analges:a but not
anesthesia
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TECHNIQUES AND PROCCDURES OF ANESTHESIA

Problems Ineountered

| Chosces

Remarks

G6 Stell1te Ganglionectomy

Clinscal

1 Usually performed for vascular disease
of head or extrerity causalma to re
lieve angina excess sweating status
asthmatics

2 [ tients are usually adults

Surgscal

1 Operation s In neck area Anesthetist
must be out of operative field

2 Pleura mny  be entered—pneumo-
thor1x possibihity

3 Many wital structures 1n area—bleed
ng may occur

4 M~y be long and tedious

Anesthetsc

1 Arway difficult to control without
endotracheal tube

2 Relixation not needed Positive pres
sure may be needed if pleura 13 en
tered

3 Reflexes due to stimulation of struc
tures n neck (carotid sinus vagus
trachea) may anse Atropine needed

Cl{'clopropanc intratrache
al

()

Cyclopropane ethylene or
mtrous oxide followed by
ether

Nitrous d

[

Rapld acting—rap:d recovery

Suitable when §1 cannot be
used

suitable when

with Intratracheal tube

Not Dessrable
5 Local

Cervical plexus block
Pentothal alone

~o

®

Open drop ether without
endotricheal tube

cautery or x ray umt s to be
used

Not sufficiently extensive or
may not last long enough for
the purpose

Not extensive for purposes
No control of alrway Large
doscs needed

Control of airway impossible

67 Cerebral Angiogrim

VAscuLAr SURGERY

Clinseal

1 May have neurological lemon with in
creased intracranial pressure

2 May be comatose (see intrneramal)

Surgical

1 Operative site is nech Anesthetist
must be out of operitive field

2 Vessel not casily identified without
direct exposure

Anesthetsc

Airway difficult to maintain Requires

1ntubation

X ry needed—flammable “gents can

not be used Convulsions and other

neurologicil manifestations occur dur

1ng or before procedute begins

Disturbances of vascular and respira

tory system may occur as dye 1s In

jected

N

e

Not always adaptable to p1
tent Exploration for artery

1 Local
not always posaible
2 Pentot! oxide Not !
intratracheatly with topical
3 Cjyclopropane Ideal but g flammable
4 Ether by nitrous y but 1
ovide or ethylene
5 Vincthene

Operation too long Flamma
ble—secretions coptous

68 Renal Angiogram

Clsnscal
1 Hhas suspected rennl leston
2 M~y be chromcally sll

Surgical

1 Performed In prone position

2 Spasm of artery and pan at time dye
18 introduced

Anesthelic

1 Amnay difficult to maintain without
intratracheal catheter

2 Analgesin needed at time dye passes
into vessel

3 X ray umt used—fire hazard

4 Procedure 13 a diagnostic one and
relatively nunor requining major anes
thetic

Pentothal mtrous oude 1n
tratracbeally (with relax
“nt to mtubate)

Spinal anesthesia

~

ot Dessrable
Local anesthesia

Ether

Cjyclopropane

Pentothal alone with noin
tratracheal tube

ot

Not flammable It 1s a major
anesthetic procedure for mit
nor diagnostic procedure
Switable but 1s major anes
thetic for minor procedure

Does not relieve pain at time

Flammable

May asphyuate from obstruc
ton  Airway not under con
trol
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TABLL I11—{continued)
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Problems Lncountered l Choices Remarks
74 Toxemia
Clymcal
1 ,;;a) have edema 1 Local Least inlnoaxous but not al
1) or ways suitable
2 {\,3 bave liver or renl fallure 2 Ethylenc—ether Lther undesirable because of
3 May have elevated blood pressure ﬁg;tbl:s m:ttaboham and acid
diastolic) due to vasospasm an:
4 g\ll:; lgnﬂ r:;:\l lnsufﬁ&ency 3 Cyclopropane Sultable but may raise blood
S May have cardiac inyolvement pressure
6 May have convulsions or other signs | 4 Ethylene Anoxia——may not be potent
of CN S irritability :{nough for operative obstet
c8
Obstetracal § Pentothal-—nitrous oxide  May be used if delivery is
;

1 May perform ceasarean sectfon or de
Lwvery naturally or aided by forceps

Fetal distress may be present

n
3 May require heavy sedation to control

convulsion
Anesthetic

1 Avoid obstruction (anoxia and COs

€XCess)
2 Avold pressor substances or drugs
which elevate or markedly drop blood

Dpressure
3 ﬁvmd drugs which effect idney and
ver

a

Caudal

7 Spinal

Arosd

8 Chlgroform

9 Trichlorethylene
10 Vinyl ether

1%
May cause fall In blood pres-
sure Technically not always
easily performe
Causea hypotension Patlent
awake and apprehenmve

Damages Iiver
Damages liver
Not sufficiently potent May
be hepatotoxic

TABLE III

Dzucs 70 Use For or Durnve ANESTHESLA ¥OR THE More ComonLy
ExcounTerRep CLINICAL Conprrrons

Daseases

Permssible Drugs

Drugs to Avosd

Acute infections of upper e
spiratory tract

Cyclopropane, ethylene, nitrous
oxde spinal, nerve block, local
muscle relaxants

Ether ultra short acting bar
biturates, chloroform, ethyl
chlonde avertin, paraldehyde

Acute infections of lower re
spiratory tract

Cyclopropane ethylene, nitrous
onde, spmal, nerve block, local

Ether vinyl ether, ultra short
barbiturates, chloroform avert

1, paraldehyde
Chronsc resp y tractinfec | Cycl ether, ethylene | Ultrashort actingbarbiturates
tions with suppuration or dim | mitrous oxde vinyl ether, spinal, | narcotics high spnal, chloro-
1ushed vital capaaty Iocal, muscle relaxants form, paraldehyde
Myocardial disease

Ether, vinyl ether, ethylene, m
trous omde pentothal low spt
1a), nerve blocks local, muscle
relaxants

Cyclopropane, chloroform,
ethyl chlonde, high spinal, pen-
tothaln large amounts, muscle
relaxants n large amounts

Severe valvular disease

Ether, vinyl ether, ethylene, m
trous oxide pentothal, low spi
nal, nerve blocks local muscle
relaxants

Cyclopropane chloroform
ethyl chlonde, hugh spinal, pen
tothal ia large amounts muscle
relzxants in large amounts

"

1

y due to hypovol
ma

prop: vinyl ether, m
trousomde, ethylene, local nerve
block

Ether pentothal narcotics
muscle relaxants chloroform
spinal

Hypotension {essential)

Ether cyclopropane, mtrous ox
1de, ethylene, vinyl ether, local,
nerve black.

Spmal muscle relagants non
volatile basal anesthetics nar
cotles
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TABLE II—(contsnued)

TECHNIQUES AND PROCEDURES OI' ANESTHESIA

Problems Encountered

Chosces

Remarks

71 Forceps Delivenes

Same as for multipara except
more profound anesthesia
n! e

72 Caesarean Section

Clsnscal
May or may not be 1n labor
2 Have some obstetne complication such

(a) placenta praevia
{b) dl!Dmportlou
{e) toxemia nep

1 Local
2 Cyclopropane

Not always adequate
Raptd Induction and recovery
—suitable most of time

3 Splnal Good for the newborn Blood
presstire drop severe and more
difficult to control

b 1t 4 c hvl Has 2 Bl

hritis
() pr&}ongcd Iabor due to

(e} ruptured uterus
May be 1n shock from some obstetrie
have hy

w

Obsteirscal
1 Relaxation of some degree required
The procedure 19 an abdominal opera

Usually placed in head down position
‘There may be blood

There may be fetal dnstress
Anesthetic

1 Patient may have eaten—aspiration
2 iI,Ysll)xally cannot be sedated until baby
s bornt

3 Vi 1
masy

ETY)

due to

mtrous oxide followed by
5 Pentotha.l and nitrous ox
ide
Not Sustable
6 Caudal block
7 Saddle block
8 Ethylene alone

9 Nitrous oxide alone
10 Muscle relaxants

features
of ether Prolonged somno-
Ience for baby in fong cases
Depresses new!

}v:xtent of block not sufficient

or P

Extent ol‘ blcck not sufficent

for o3

Not o[ suffictent potency

Not of sufficient poten:

Not needed Also pass thmugh
placenta to baby

73 Versions

Clsnscal

1 Usually performed in difficult and com
plicated situations

2 Patient may have been 1n labor long
time and be dehydrated or in shock
May be multipara or primipara

Obstetrscal

1 Relaxation of uterus requred

2 Fetal distress may be present

3 May use utenne relaxants such as
epinephnne

Anesthetsc

1 Anesthesia must be deep to relax
uterus

2 Relaxation may take some time to ac
complish May have eaten

3 Shock or hemorrhage may follow

1 Ether—preceded by cy
clopropane nitrous oxldc
or ethylene

2 Chloroform

Not Sustadle
Spinal anesthesta

Saddle block

Caudal block

Pudendal block

Muscle relaxal

Cyclopropane (alone)
Ethylene or mtrous oxade
alone or with pentothat
Vinethene

0 NANBRWN =

Only available agent which
relaxes smooth muscle which
18 gafe

Relaxes uterus but may de-
press heart.

None of the following relax
utenmne musculature
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PRELIMINARY LXAMINATION OF THL PATIENT

The patient should be intersiened and his chart examined before the

opcration
The following data should be noted on the anesthetic record (see Fags
1 and 2)
Data Reasons
1 Nati-ily Trequently 1t 15 an ndex to emo
tional status and yields data which
mfluence choice of agent or tech-
nmque
2 Weght of patsent It may be an index to basal meta-
bohc rate and yield data to be con-
sidered 1n determimng type and
dose of premedication
3 History of prevtous anesthessas  Previous difficulties or errors may

£y

»n

o

Note drugs employed, type, dura
tion, complications and aperation
performed

Riask, according to classification

Body Temperature

Laboratory Data
a Hemoglobm content and eryth
rocyte count Nofe anemias

b Leukocyte count and differen
tial

¢ Roentgenograms Nofe particu
larly views of neck and thorax
which show obstruction or dis-
tortions of airway

d Serological test

e Unne analysis

be avoided

This influences both choice of an-
esthetic agent and techmque of ad
mmstration

This may be an mdication of the
metabolic rate and serve asa gmde
to selection of premedication

They are the only rehable mndica-
t10ms of the ox) gen carrving power
of the blood

Thev indicate presence of infec-
tion, sepsts, fever, or toxemia and
yield data regarding premedica-
tion and choice of agent

Advance nformation regarding
abnormabties of airway and other
parts of the respiratory tract is
desirable

Speaial precautions to aveid infec-
tion may be necessary if patient
has syphilis

Abnormal constituents 1ndicate
metabolic disturbances which may
be enhanced by anesthesta
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34 TECHNIQUES AND PROCEDURES OI' ANESTHESIA
TABLE III—{coniinued)
Duseases Permssible Drugs Druys to Arord

Hypertension (essential)

Ether, cyclopropane mitrous ox
1de, pentothal spinal, local mus-
cle relaxants

Vasopressors high spinal

Anemia both primary and sec
ondary and blood dyscresias
causing anemia

Ether cyclopropane, ethylene,
nitrous oxide nerve blocks, lo-
cal, non volatile agents in small
amounts

Non volatile drugs i large
amounts spinal  chloroform,
musclerelaxants ethylchlonde

Aadosis debydration

Cyclopropane vinyl ether m
trous oxde, ethylene spinal
nerve blocks local

Ether chloroform muscle re
laxants, non volatiledrugs nar
cotics

Diabetes controlled

Cyclopropane, vinethene, ethyl
ene mtrous oxide spinal local
nerve block muscle relaxants

Avertin pentothal ether chlo
roform ethyl chlonde

Liver mnsuffictency jaundice

Cyclopropane ethylene mtrous
onde pentothal, spinal local
nerve block

Ether chloroform ethyl chlo-
nde vinethene, avertin muscle
relaxants

Renal msufficency

Cyclopropane ethylene nitrous
oxide spinal local nerve block

Ether vinethene avertin chlo
roform ethyl chlonde bar
biturates muscle relaxants

Thy rotoxcosts Ethylene mtrous oxde with | Cyclopropane local nmerve
heavy sedation of avertin pen | block chloroform, vinethene
tothal or morphune, ether

dintra abd 1pres ether, ethylene | Spinal pentothal avertin chlo-

sure due to tumors aates dis-
tension

ycl
nerve block Iocal muscle relax
ants

roform chloride

ethene

ethyl vin

Diseases of the heart

Ether ethylene mtrous oxde
vinyl ether non volatile anes-
theties local nerve blocks

Spinal narcotics

Increasedintra cramal pressure

Cyclopropane ether avertin
pentothal local nene block
muscle relaxants

Morphize mitrous oxmde or
ethylene with anoxia

“ental diseases

Ether, cyclopropane avertin
ethylene pentothal mitrous ox
1de muscle relaxants

Local spinal nerve block.

Alcoholism (acute)

Ether cyclopropane ethylene
nitrous onde muscle relaxants

Spinal local merve block aver
tun pentothal

Alcoholism {chromc)

Spinal local nerve block

Inhalation 1ntravenous and
rectal anesthesia

REFERENCES

Adnam John The Pharmacologic Basis for the Selection of Anesthesia New Orleans
M &S5 J,95,266-273 December 1942
Adriani, John The Pharmacology of Anesthetic Drugs Charles C Thomas Springfield,

Ui, 3rd Ed, 1953

Adnam John Selection of Anesthesta Charles C Thomas, Springfeld, 11 , 1955
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mechamsm  Hypotension or
hypertension should be corre-
lated with changes in the heart
and hidney s

¢ Penpheral vascular disease
and penpheral arculatory fail

ure

Abnormalities of cellular ele-
mentsof blood (dy scrasias) dis

turbances of clotting mechan

1sm, platelets, ete

—

Melabolism
a Basal metabolic rate

b Diabetes, acdosis, or dehydra-
tion Nole flnd balance

¢ Diseases of the endocnine
glands Correlate with meta-
bolic rate

d Duiseases due to witamin de-
fiaencies

Gastro-Intesiinal System

a Nauseaand emesis Nofe cause,
frequency, and nature of vom-
1tus

b Intra abdominal injuries Nofe

perforation of a hollow viscus,

the presence of shock, or ab

domuinal ngidity

Contour of abdomen Nofe any

distension, gastnc dilatation,

or itestinal obstruction In-

vestigate flud balance Note

presence of asates or large tu-
mor masses

d Liver disease or decreased

o

37

drugs or procedures which decrease
cardiac output (spinal anesthesia,
deep anesthesia, avertin, and mtra-
venous barbiturates) may aggra-
vate abnormahtics and should
thercfore be avorded

Drugs which cause vasoconstnc-
tion, espeaially 1n infiltration an-
esthesta may not be desirable
Speaial care should be exerased to
avoid anoxemia, or carbon dioxide
excess Drugs which cause respira
tory depression should be avoided

This may be an index to oxygen
requrement and carbon dioxide
output dunng mantenance of an-
esthesta

Drugs which enhance aadoss
(such as ether, chloroform, or car-
bon dionide excess) are undesirable
and should be avoided

They may influence choice of pre
medication 1if metabohc rate 1s
altered

They may be accompanied by bio-
chemical disturbances which may
influence selection of agent or tech-
nque

Rapid 1nduction 15 necessary 1if
present Precautions to avoid aspr-
ration are to be observed

These mfluence selection of agent
Deep anesthesia may be necessarv
to overcome abdominal ngidity

Gastric or mtestinal decompres
ston and drainage mav be neces-
sary before anesthesia to remove
gas and flud of intestinal obstruc-
tion 1s present

Ether, anoxa, chloroform, and
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7 Respsratory System
a Rate, depth, and ty pe of move-
ments The presence of dys-
pnoea, hyperpnoea, Cheyne-
Stokes respiration, or other
abnormalities 1s sigmificant

b Minute yolume exchange Nofe
the extent of any decrease

¢ Vital capaaty Note any de-
crease

d Infections of upper or lower
respiratory tract (acute or
chronic)

e Suppuratne processes Nofe
history of abscess, bronchiec-
tasts, bronchitis, etc. Nofe
character, amount, and fre-
quency of expectorations or
the presence of bronchorrhea
or purulent matenal

f Auirway Nofe nasopharyngeal
abnormalities, bronchial or
tracheal obstruction, or the
presence of edema or neo-
plasms anywhere 1n respira-
tory tract

8 Csrculatory Sastem
a Mjocardial disease Nole any
change 1n size of the heart and
state of my ocardium

b Valvular diseases Nole tvpe
and etiology and state of com-
pensation

¢. Disturbances of rhythm Note
type, seventy and persistence
of the arrythmia. Record E K
G changes

d Disturbances of the vasomotor

Carbon dioxde excess, anoxa, or
respiratory depression should be
scrupulously avoided if abnormali-
ties exist

If decreased, drugs which cause de-
pression of respiration are contra-
mndicated

Anoxemia, carbon dioxde excess,
or depression of resprration should
be avoided if decreased

Irntating drugs such as ether,
chloroform, vinethene, ethyl chlo-
nde are not desirable or are contra-
mdrcated

Tracheal and bronchial suction or
even bronchoscopy may be desira-
ble or necessary before and dunng
and 1mmedzately after anesthesia

Preparations for ntratracheal in
tubation, tracheotomy, or positive
pressure anesthesia and suchion
(see Part II) may be necessary if
abnormahties exist.

Drugs which increase cardiac in

tabiity (such as chloroform, cy-
dopropane, and ethy1 chlonde), or
techmques which decrease cardiac
output (spmal anesthesia) are con

traindicated

The forementioned objections ap

ply also to valvular disease

Epmephnne, ¢ clopropane, chlo
roform and other drugs which mn
crease cardiac untabihty are ob
jectionable.

Carbon dioxide excess, anoxa, and



G NRAD CONSIDE RATIONS 39

doses may be required for premed:
cation 1f patient s not “cured
g Neuntis, prlsies, spastiatly af  Regronad wnesthesin may be unde-
muscles, or other sheletal de  sirable if pathologicat changes are
fects present w nerves and muscles
h Medication heing recenved Drugs such 1s cigitabis may n
fluence chowce Prugs such as cor
tisone must be continucd

PRLPARATION OF PATILNT I'OR LLECTIVE SURGERY

1 Admmster a barbiturate {or oprwm athalond 3f patient has pomn) the
evemng before to assure a mght's rest Also adeumster a sedative drug
115 the mornsng +f operation 15 to be performed latein the forenoon or
afternoon

Reguest enema, and other preparations the evening prior to operation
for all elective surgery

Omut breakfast and fluds If operation 1s to be performed in the after

noon, allow flurds in the morning Discontinue everything at least four
or five hours prior to anesthesia

Order premedscation for type of anesthesia selected (sce premedica-
tion)

Lxamine the patient’s chart and be certan all necessary laboratorv
data such as unine analysis, hematological studies, and examuination of
heart and lungs, etc, bave been performed and are recorded

Uxammme the patient for recently acqured comphcations such as
“cold,” infections, etc, particulasly if a tune interval has elapsed be-
tneen previous examnations

[SY

[N

S

L%

o

PRE ANESTHETIC MEDICATION
(A) GENERAL CONSIDERATIONS OF PREMEDICATION

Purpose of Premedicateon There are five chef reasons for admumsters
ing premedication before anesthesia
2 Psychicsedation This relieves apprehension and to a certain extent

decreases length of second stage of inhalation anesthesia
b Fo secure an additive effect betwecn two depressant drugs of low
analgesic or anesthctic potency Ixample Pentothal or morphine
combined with mtrous oxide
Reduction of metabolic rate and decrease of reflex untabihty It
decreases oxygen requirement and facilitates mduction with N,O
and similar agents Jt reduces quantity of anesthetic drug necessary
for narcosis in many nstances
Mimmizing or abolishing secretion of saliva and mucous This pre-

vents respiratory obstruction duning anesthesia and respiratory
complications after operation

—

a.
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function, }rundice
e Colonic inflammations, 1rrita-

tions or neoplasms

f Time of Inst meal or flmd

Genlo urinary Sysiem
a Renal  diseise — nephntss,
nephrosis, tuberculosis

c

Obstruction to unnc flow,
pyehtis, hthiasis

¢ NPN, blood urea, the pres-
ence of anuna, ohgumn, or
urema

Central Ner-ous System

a Intracramallesions,neoplasms,
or cerebral injury Diseases of
the spinal cord Nofe especially
mereases wn ntracramal pres
sure

Infections——sy plubis, memmn-
mtis, pohomy ehtis, my ehtis, or
encephalitis

Mental state Nole psychosis,
neurosis and whether or not
patient 1s cooperative

n

Lyes—size, reactian, and ab
normahtics of pupils

Convulsions Elscst lustory and
note cause and type

n

-

Drug addiction or halatuation
Note whether due to alcobol or
oprum athaloids

certain non-volatile drugs disturb
hiver function

Rectally admimstered drugs may
be undesirable and cause cohtis or
proctitis Drug may not be ab
sorbed through diseased mucosa
Postponement of operation f food
or fhnds were recently ingested 1s
desirable and adwisable Danger of
aspiration 1s great 1f iquid or sohd
food 1s regurgitated

Irntating agents such as ether,
chloroform, or vinethene should be
avoided

Aadosis may be present and be ag
gravated by certain drugs
Anoxemia, carbon dioxide excess
aggravate the acdosis wiich may
be present 1 renal failure

Anovemia, carbon dioxde excess,
and depressant drugs (such as
morphine) may cause an increase
n mtracranal pressure Depressed
respiration or apnoea and circula
torv disturbances accompany 1n
creased pressure

Intrathecal 1njections of local an
esthetic drugs are contraindicated

Regional anesthesia may not be
adwvised or large doses of preanes
thetic sedation may be required to
secure cooperation

They are ymportant for future ref
erence n determiming depth of
narcosts

Anowa or carbon dioxide excess
may enhance epilepsy or other cor

ticalirnitations

General anesthesia in alcoholie ad

dicts1s frequently accompamed by
a severe prolonged excitement pe

nod Omates for “cured” opium
addicts are not deswable or large
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dosegr 1} admimstered stmultaneouw.ly withatropine or scopolamine
1n p'ace of morphune i techmiques desenbed below

f Methadon Synthetic narcotic po-sesing same analgeuc efects 2s
morphine but less hvpootic and tranquilzing effect Used when
morphine cannot be used Less effective than mophine

g Dromoran Synthetic rarcotic chemcally related to morphire, but

with 2 less tranquiizing and hvpnotic efiect

Barbiturates Useful for pst chic sedation Depress the cortex and

lowver centers but have Little effect on the metabolic rate Not satis-

factons as substitute for opium denvatives but may be used i con-
junction with them Barbi'urctes prod.ice crresz, bat ro erclgesic

Paraldehvde Usually employed as 2 sedative for chronic alesholic

2ddicts (see rectal anesthesia)

Atropime  Dimimshes secretions by paralyzing parasympathetic

perve endings Stimulates cortex and medullary centers Paralyzes

vagal nerve endings

k. Scopolemire (bvosane) Dimimshes secretions by paralvang para-
svmpathetic nerve endings Depresses cortex and produces amnesia,
Enhances cortical depression of morphine when used with morphine
Possesses 2 more pronounced effect on secrehons than atropine
Does not depress respiration Is rof cr cralzes ¢

L Ihyo-cyammne (Bellzfolhne) Dimuni-hes secretions by paralizing
parasympathetic nerve endings JMore potent than atropine Cawses
Iess side actions

m. Avertin Admimstered to produce 2 basal narcoss i apprehensive
subjects (see rectal anesthesia)

n. Vasopressor drugs Employed to elevate blood pressure mn “pn-
mary shock.” Epinephnne, ephedrine, neosynephnne are the most
promunent (see regional 2nesthesia)

o Cardiac depres.ants Drugs winch decrease cardiac intability such
as qumdine, procame amide and procame are admumstered pro-
phylactically to decrease arrhvthmias

=3

-

—

(B) TECEIQUE oF PREMEDICATION FOR VARIOUS TYPES
OF ANESTHESIA

Irkelation Arestressa Adults considered to be crerage cases

2 Admnicter a therapeutic dose of a barbiturate (seconal or pento-
barbital) or other sedative drug the evening previous to operation

b Admumster (1) morphine sulphate gr 1/4, scopolamine hydro-
bromide gr 1/100 (ratio of 25 1) subcutaneously, 1 to 13} imurs
pror fo induction of anesthesia, or (2) morphine sulphate gr 1/4
subcutaneously atropize sulphate gr 1/100 (in a ratio of 25 1)1
to 1% hours before induction of agesthesia.



40

TLCHNIQULS AND PROCLDURES OI' ANLSTHESIA

¢ Prophylatis fo avoid anticipated undesirable phystological and

pharmacological effects produced by certain drugs or procedures

(1) Counteracts hypotension 1n spinal anesthesia (vasopressors)

(2) Decreases vagal effects accompanying anesthesia with pentothal,
cyclopropane, chloroform, and other drugs (atropine)

(3) Mimmizes or antagomzes toxic effects of local anesthetic drugs
(barbiturates)

(4) Reduces cardiac irntability (procame amde)

Drugs Commonly Employed for Premedication

a Tor psychic sedation

a Alkaloids derived from opium and synthetic narcotics

b Barbiturates and related amdes

¢ Basal narcotics—avertin, tnichlorethanol, paraldehyde, cte
b Tor minimizing secretions

1 Parasympathetic depressants, notably atropine or scopolamne
¢ Tor reducing metabolic rate

a2 Opium alkaloids

b Avertin or barbiturates in large doses
d Tor prophylaxis

a Vasopressor drugs

b Parasympathetic depressants

¢ DBarbiturates

d Drugs used to decrease cardinc irntabihty

Evaluation of Avadlable Drugs

a Morpline Most widely employ ed because 1t most satisfactonly per-
forms two of the above functions Morphine both reduces metabolic
rate and produces psy chic sedation

b Dilaudid (Dihydromorphinone) A synthetic drug derved from

morphine possessing 8 to 10 times the potency of morphine Ad-

mimster 1/8 to 1/10 of a comparable amount of morphine

Codemne Infrequently employed for premedication except as a sub

stitute for morphine for children Possesses approumately 1/4 the

potency of morphine

Pantopon Aqueous solution of the hy drochlondes of punfied oprum

(10%, solution) Contains morphine Possesses the same action as

morphine 1/3 grain 1s the equivalent of 1/4 gram of morphine

Demerol Synthetic substance derived from pyridine possessing a

mild sedative action and analgesic action greater than codeine but

less than that of morphme In addition it possesses an atropine hike

action Employed as a substitute for morphine and related com
pounds when these are not tolerated or are contramdicated Average

o

=%

o
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m Ihghly apprehcnsine or mentally disturbed patients Use basal nar
cous with 1n ultra short acting bacbiturate such 1s pentothal or
<hort acing  barlnturate (seconal or nembutal) ntravenously
Avertin may be used rectally 1 or nfants pentothal rectally

3 Regional Ancsthessa

a Spinal anesthesia
(1) Adminmister a mixture of morphine 1nd scopolamine in same
quantitics and proportion and with same techmque as for in-
halation anesthesta Required for psychic sedation to msure 2
cooperatine patient Also necessary 1f anesthesia 1s unsatisfac-
tory and must be supplemented by general anesthesta
(2) Admimster a barbiturate, preferably of short acting type, such
as amytal, nembutal, seconal, or sumlar drug, 1n therapeutic
doses orally 1 to 13 hours pnor to operation Barhiturates
antagomze tone effect of local anesthetic drugs They also act
1 comunchon with morphine as psy che sedatives
Admimster a vasopressor drug (ephedrine gr 3/4 intramuscular-
1y) Counteracts or prevents the hypotension which accom-
pames spmal anesthesia Admimister routinely to subjects
whom hypotension 15 anticipated In uncomplhicated cases, ad-
mimster only when indicated after anesthesia has been induced
(see spinal anesthesia)
b Nerve block, infiltration, and topical anesthesia
Employ same drugs and techmque descnbed for spinal anesthesia
but omit ephedrine Same reasons as for spinal anesthesia

@

=

4 Intravenons Anesthessa (Pentothal or Evepal)

a Admmster atropine or scopolamine gr 1/100 1 to 1} hours prior
to anesthesia Morphune sulfate 1/6 to 1/8 gr subcutaneously 1 to
1} hours prior to anesthesia Belladonna alhalowds dimimsh vagal
effects (larvngeal and bronchial spasm) Morphine 1s omitted by
many anesthetists because it may enhance the respiratory depres
sion produced by the barbiturate

S Rectal (Avertin)

a Admmuster atropine or scopolamine gr 1/100 to 1/130 subcutane-
ously Morphine as recommended for nhalation anesthesia may be
admimstered if desired, but 1s usually omitted Belladonna alkalods
mimmize secretions produced by supplementary inhalation anes
thesia necessary to complement narcosis Morphine may enhance
respiratory depression produced by avertin
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TABIY IV

Equivary~t Doses or Orier DERVATIVES OF QPIuM AND SyaTiETIC
Narcorics Courarrp 70 Dose 0¥ MoRrnNg

Groms Milligroms
AMorphine 174 13
Codeine 1 o
Dilaudid (Diln dromorphinone) 1/32 2
Dumerol (Mepenidine) 11/2 100
\Methadon 1/4 15
Dromoran (Methyl Morphinan) 1/12 5
Nienut (Alphaprodine) 2/3 40

Inhalation Anesthessa Variations from the average

a

b

=

=

—

Aged subjects Admimster morphine gr 1/6-1/8 and scopolamine or
atropine gr 1/150-1/200 Metabolic rate decreases with age and
less morphine 15 required (ratio 25 1)

Young adults Admimster morphine gr 1/4 and scopolamine gr
1/100 1f metabohc rate 1s normal

Patients 1 pain Admimster full doses of morphine—gr 1/4-1/2
and scopolamine gr 1/100

Cyclopropanc ancsthesia Decrease dose of morphine

Tever Admmster full therapeutic dose of morphine and scopola
mine Metabohc rate 1s increased 7%, for each degree (') of fever
Diabetcs, acidosis, toxemias, etc  Reduce morplune because 1t en-
hances acdosis Use 2/3 to 1/2 of the usual dose of morphine bal-
anced with scopolamine 1n proportion of 2§ to 1

Intracramal diseases accompamed by increased mtracramal pres
sure Omit morphine hecause 1t elevates intracramal pressure Ad
mimster atropine to mimmize secretions if inhalation anesthesia 1s
to be employed

Hyperthyroidism or other conditions accompamied by elevated
metabolic rate Adsmimster morphine gr 1/4 and scopolamine gr
1/100 two hours prior to anesthesia Repeat using half to full dese
one hour befare anesthesia depending upon the effect first dose has
produced

Hypothyroidism or other conditions charactenzed by a reduced
metabolic rate Decrease morphine 1/3 to 1/2 the usual adult dose
and scopolamine 1in proportion of 25 to 1

Tmergency surgery Admmuster 2/3 to the full dose of morphine
with scopolamine 1n proportion of 25 to 1 intravenously ten minutes
prior to anesthesia Dilute drug welt sn saline and nject slowly (sce
intravenous anesthesia page 182)

Obstetries  Admimster atropine or scopolamine gr 1/100~1/150
put omit morphine or other alkalowds of opium

Infants and children Sce section on pediatric anesthesta



GENERAI CONSIDI RATIONS 45

Waters R. M A Study of Morphine, Scopolamine, and Atropine And Their Relation To
Preoperatin ¢ Medication And Pawn Relief, Texas State J Med | 34, 294-304, August,

1938
Guedel A E Inhalation Anesthesia The Macmillan Company, New York, 1937

ANLSTHESIA RCCORDS

A record should be mamtaned throughout every operation regardless of
the type of anesthesia admimstered Printed standard anesthesia records
(Figs 1and 2) are desirable Regardless of the type of chart employed, a good
anesthesia record mncludes

1 Sigmficant findings of preoperative examination

2 Details of conduct of anesthesia and a record of unusual events

3 Post operative course for a mmmum of ten days i major surgery
cases (The anesthetist may use his discretion 1n the length of the fol-
low up period 1n cases of minor surgery )

Record this data during course of anesthesia
1 Prelsminary medscation Time, route of admimstration, dose and 1ts
effect
2 Date Month, day,and year
3 Pulse Rate and character Comment on abnormalities 1n space for
remarks (Fig 1)
4 Blood pressure A record of the blood pressure should be mantained
dunng every operative procedure
5 Time Induction and start and completion of the operation Termina-
tion of anesthesia Indicate whether the time 1s AM or PM
Anesthetic agents and techmgue Type, tume admimstered, strength,
etc Reason for selectton of agent and techmque Supplementary
agents or techniques employed 1n the event that the pnmary agent 1s
changed and reasons for the change
Depth Depthof inhalation anesthesia 1n planes of stage III Lxtent and
duration of regional blocks Level of spinal anesthesia Mention drug
dose, volume, diluent and site of 1njection
8 Oxygen Metabolic requrement and any additional amount
Operaton Preoperative diagnosis, the proposed operation, the opera-
tion performed, and the post-operative diagnosis

10 Members of the surgical leam Surgeon, assistants, anesthetists, and
nurses

Complications

a During snduction of anesthessa Note and record the occurrence,
duration, and mtensity of any exatement period, spasm, nausea,

emesis, cyanosts, anoxa, etc

Dursng mantenance of anesthesia Note and record changes mn qual

1ty of pulse, degree of muscular relaxation, the occurrence of Tespira-

=)

~

o

1

-
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6 Common Errors in Premedicatson

a Premedication admmsiered {oo early Lxcess secretions and excite-
ment follow Both result 1n a prolonged and difficult induction
Tusufficient premedication Same cffects and results as too early ad
ministration

Premedicatson admnsiered too late Lxcess mucus and prolonged
excitement follow Depression of respiration may often occur after
anesthesia 15 established and confuse the anesthetist

Over premedication Depression of respiration and circulation may
occur Bradycardia, hypotension, and decreased amplhitude and rate
of respiration are commonly observed Relaxation 1s difficult to
secure

Premedication onutled Induction period prolonged, marked exate-
ment, copious flow of mucus, laryngeal spasm, and poor relaxation
may result Patient may be uncooperative 1f regional anesthesia 1s

b

employed

Comment

Cullen, § C, and Al
434, 1936

1 Do not omit premedication

Do not order the drug to be ad-
mnmstered “on call” or “on the
stretcher ”

Do not admimster premedication
after anesthesia has been started

w

S

When morphine 1s admimstered
for psychic sedation, scopolamine
15 preferred to atropme to mm-
mze secretion of mucus
Admimmster belladonna alkaloids
simultaneously with morphine in
a ratio of one part to twenty five
of morphine

Consider body weight as well as
age 1 judging dosage for infants
and children

(7

(-3

Reason

Induction and mamtenance of an
esthesia become difficult The pa

tient suffers, the anesthetist 1s
handicapped, and the operation 1s
delayed

Sufficient time must be allowed for
drugs to exert therr maximum ef-
fects

Its effect 15 required to facilitate
induction of anesthesia The effects
of morphine upon respiration may
appear dunng the course of anes

thesia and confuse the anesthetist

Scopolamine augments corfical ef-
fects of morphine and antogomzes
medullary respiratory depression

Chnical expenence has demon-
strated this to be the optimal ratio
for man for surgical anesthesia

Disproportion between age and
body weight 1s frequently observed
m children

REFLRENCES

hetic Med

der, F A D P

ton, Am J Surg, 24 428-
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F16 2 The reverse side of the form shown m Fy
essential for complete records Data from this

studies

g 1 Preoperative and postoperative findings are
record may be transferred to punch cards for statistical

13 Posttzon of patient Indicate the time and nature of changes in posture,
¢, prone, suping, lateral, Trendelenburg, hithotomy,

(Table v, p 84)

sitting, etc

CLASSITVING THEL PATICNT AS AN OPLRATIVE RISK

Risks are clasufied as A, B,C,orD,oras1,2,3 0r4 according to the
following eriteria Note the class on the anesthesia record
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110 1 A suitable chart for anesthesia records

tory obstruction, laryngeal spasm, or cyanosis Record sigmficant

manipulations or points of interest 1n progress of operation

Durug ymmedsate recovery period Note the occurrence of retclung,

vonuting, respiratory depression, spasm, exaitement, delinum, ar

culatory collapse, ctc

12 Mediwcation Tluids and other treatment adminsstered during operation
Note time of administration, route, quantity, and therapeutic effect

(f any)

o
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13 Posttron of patrent Indicate the time and nature of changes i posture,

le, prone, supine, lateral, Trendelenburg, lithotomy, sitting, etc
(Table V, p 8%)

CLASSIFYING THE PATIENT AS AN OPERATIVE RISK
Risks are classified as A, B, C, or D, or

as 1,2, 3, or 4 according to the
following criteria. Note the class on the ane

sthesia record
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tory obstruction, laryngeal spasm, or cyanosis Record sigmficant
manipulations or points of interest 1n progress of operation
¢ During ymmediate recovery pertod Note the occurrence of retching,
vomiting, respiratory depression, spasm, excitement, delirtum, cr
culatory collapse, etc
12 Medscation Fluids and other treatment administered during operation
Note time of admimstration, route, quantity, and therapeutic effect

(f any)
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Fi1¢ 2 The reverse side of the form shown 1n Fig 1 Preoperative and postoperative findings are

essential for complete records Data from this record may be transferzed to punch cards for statistical
studies

13 Position of patient Indicate the time and nature of changes 1 posture,
te, prone, supine, lateral, Trendelenburg, lithotomy, sitting, ete

(Table V, p &%)
CLASSIFYING THL PATIENT AS AN OPERATIVE RISK

Risks are classified as A, B, C, or D,oras 1,2 3, 0or4 according to the
following cntena Note the class on the anesthesia record
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tory obstruction, laryngeal spism, or cytnosis Record sigmficant
manipulations or points of interest 1n progress of operition
¢ During ummediate recovery perrod Note the occurrence of retching,
vomiting, respiratory depression, spasm, excitement, delinum ar
culatory collapse, etc
12 Medicatson Tluids and other treatment administered during operation
Note time of administration, route, quantity, and therapeutic effect

(f any)
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1 or A Risk A patient having no systemic defects who 1s undergomng a
“minor” or “major’’ surgical procedure Example Young healthy adult
undergoing hemorrhoidectomy or appendectomy

2 or B Risk A patient having a mmor or not significant systemic defect who
1s undergoing a “major” surgical procedure Example An adult under
gomng appendectomy who has uncomphicated essential hy pertension

3 or C Ruisk A patient who 1s undergoing a “major” surgical procedure but
who has i addition to the surgical condition another disease which
would not 1n 1tself prove immediately fatal Example Appendectomy 1n
a subject who has a hypertension with moderate cardiac hy pertrophy

4 or D Rusk A patient who 1s undergoing a “‘major” surgical procedure but
who has 1n addition to his surgical condition a disease which 1tself might
be immediately fatal Exemple Cardiac decompensation in a patient
undergoing cholecystectomy for acute cholecystitis

Comment The demarcation between “mnor” and ‘“major” surgical pro
cedures 1s difficult to define Therefore the distinction 1s purely arbr
trary The dassification of nisk 1s a matter of opinion and can only be an
approximation of an arbitrary nature

The American Society of Anesthestologists has adopted the followng class:
fication
1 A patient having no systemic disease who 1s undergoing a surgical pro-
cedure Example A young, healthy adult undergoing hemorrhoidec-
tomy or appendectomy
2 A patient having a2 minor and not significant systemic defect who 1s
undergoing a surgical procedure Lxample An adult undergoing ap
pendectomy who has uncomplicated essential hypertension
3 A patient undergoing a surgical procedure who has 1n addition to the
surgical condition a systemic disease which 1s serious but 1s not one
which might be immediately fatal Appendectomy m a subject who
has hypertension and coronary sclerosis with defimite evidence to myo-
cardial disease

A patient who 1s undergoing a major surgical procedure who has n

addition to his surgical disease, a disease which in atself mght be 1m-

medtately fatal Lxample Cardiac decompensation mn the patient
undergoing cholecy stectomy for acute cholecystitis

An emergency operation being performed in a patient who has been

graded as a 1 or 2 nsh

6 An emergency operation in a patient who has been graded as a 3 or

4 sk

A patient who 1s moribund who needs urgent surgery

e

w

-~

Copmng (PuNcH CARD) SySTEMS
1 AManual Classifying and Sorfing (Keysort Punch Card—>McBee Company )

Features The anesthetic record 1s printed on a card bearing a double hne of
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holes on ats borders A hand punchis used to extend the hole correspond-

ing to the factor which 1s 1o be recorded to the edge to form 1 V shaped

ot Lach hole corresponds to an agent techmique or complicition Data

1 recorded directhy or indirectly

(1) Direct recordimg—Ihe vanous factors and detuls of ancstheait are
asagned 4 particular hole on the penimeter W hen 1 factor 1s present
the hole 1s punched out into 1 V shaped slot T he cards are sorted by
plhang 4 spindle through the hole corre<ponding to the factor being
stuched The positine eards drop out of the stact since the hole has
been punched out and are thereby <eparated from those 1n which the
factor s negatne

(b) Indircet recording—\umbers are 1sagned to varous factors and to
the holes in the card  Ihis system permuts the recording of many
more factors than the dircet coding method  $he eards are punched
and <orted 1n the same manner 1s1n direct coding

2 Mechanical Punching and Sorling (1ollerith)

The vanous factors to be recorded are assigned 4 number 1n a code
book (prepared by the American Society of Anesthestologists) Data are
trancferred from the wnesthetic record 1n code to 1 card 31X 77 and holes
punched by a machine corresponding to the numbers wrntten on the
card Ths system permits mechameal sorting nd recording of many
more factors than the manual system The anesthetic record 1s sepatate
from the statistical record

Uses To record data for statistical analysis

Comment The data 1s as relinble as the least conscientious member of the
staff and 15 as correct as the opimon of the least expenenced member of
the staff

PULSE RATL

The quality of the pulse when correlated with blood pressure offers the
best index of the status of the arculation duning surgery  Sites for palpation
of the pulse duning anesthesia are as follows (Tig 3)

1 Ixternal temporal artery antenor to meatus of the ear (most accessible,

desirable, and commonly employed site)

Carotid artery at level of thyrord cartilage Palpation not always satis
factory in anesthetized subjects

Lxternal maxllary artery as 1t crosses mandible Simultaneous pal
pation of pulse and traction on Jaw may be achieved while holdin
mask, if this vessel 1s promment ¢

Trontal branch of external temporal artery
Radsal artery if exther arm 15 accessible (on an arm board)

2

o
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Comment
1 Always use a watch to count the pulse rate
2 Palpate pulse frequently and 1if necessary continuously (espectally
when admimstenng cyclopropane, chloroform, ethyl chlonde, or dunng
shock, or other airculatory disturbances)
3 Record pulse rate on graph every five minutes in uncompbcated anes-

F16 3 Sites about the head suitable for palpation of
the pulse isted 1n the order of thetr importance
{1) External temporal artery
{2) Carotid artery
{3) External maxllary artery
{4) Frontal branch of external temporal artery

thesia Nofe quality and volume of the pulse as well as the rate and
rhythm

4 Pulse rate unless correlated with blood pressure 1s not always a satis
factory guide to state of arculatory system

BLOOD PRESSURE DURING ANESTHESIA

The artenal tension should be determned at regular ntervals on all pa
tients undergoing surgery regardless of the type of anesthesia employed or
nature of the operation performed Repeated measurements correlated with
the rate and quality of the pulse are the best crutersa of the status of the circula
latory syslem

Reasons for determinang blood pressure

1 Forewarns of arculatory failure—shock, hemorrhage, deep anes
thesia, vasomotor mnstability, or reflex airculatory changes
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2 Warns of excess carbon dioxide i the inhaler
3 Indicates the presence of anoxia or asphyxia
4 Serves as a gude to the effect of therapy or medication admmstered

dunng surgery

Matersals required for determming blood pressure

1 Mercury sphy gmomanometer mounted on a stand with a broad base
or fastened directly to the anesthesia maclune

2 Stethoscope of diaphragm type provided with a long extension tube

3 Towel and safety pin (for obese subjects)

4 Arm board (for obese subjects)

Proccdure

1 Abduct and extend the patient’s
nght arm so that the palm restsin
cither of the anesthetsst’s aullac
(Tig 4)

Palpate brachial artery n the
cubital fossa with forefinger
Arrange the bell of the stetho
scope over the artery so that the
tube leads towards the head of
patient Secure tightly with the
tape provided for the purpose

4 Wind cuff securely about the arm
above the cubital fossa Arrange
tubings so that they pont to-
wards the head of the table

Test apparatus once or twice be-
fore anesthesia 1s started to ascer
tan if 1t 15 apphed correetly and
functioning properly

[¥]

[

o

Frequency of Readings

Reasons

The anesthetist may thus hold the
patient’s arm to Ius side Both lus
hands remain free for application
of cuff and stethoscope

The artery 1s on side closest to
body (medial)

Sounds arc often indistinet of bell
1s not placed and securely fastened
darectly oer the arlery

Tubing becomes hinked if 1t 1s not
propetly arranged

Readjustment 1s simpler before pa
tient 1s draped and surgery started

1 A pre anesthetic reading should be recorded and compared with the

2

blood pressure recorded dunng the phy sical examination
A reading should be recorded as soon as the patient passes into third

stage (Do not inflate cuff during second stage Stimulation may cause

excilement )

A reading should be recorded at ten minute mntervals if all 1s well,

at five minute intervals dunng cyclopropane, spinal, mtrous owide,

avertin, or pentothal narcosis

A reading should be noted at five minute ntervals or oftener 1f there

has been any notable fall or pronotnced elevation of blood pressure or
1f pre operative blood pressure was not with normal Limats
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T 4a Appl cuff of The patient’s palm 3 held in the
anesthetist 5 amlla to allos use of both hands for winding the cuff

5 A reading should be noted at tvo or three minute intervals dunng the
first fifteen mnutes of spnal anesthesia

Care of Apparatus

1 Told stethoscope neatly and place in cabimnet of anesthesia machine or
other designated place

2 Told rubber tubing neatly and wrap cuff and arm band around st to
form a neat compact bundle

3 Remove covening from the cuff and stenhze by boing if soiled by
secretions or blood

Tic 4b Stethoscope Lell with mipple on back and perforated
rubher strap for secunng to the arm
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Corrnent

1 Apph cuff to left arm before p2
tient 1s turmned when the prone
position 15 contemplated

2 Arnringe cuff on uppermost 1rm

when the patient 1s to hic on his

side

Extend snd abduct the amm of

obese subjects on a borrd and

fasten loo=elsy

4 Deflate the cuff completels be

tween readings

Do not apph the cufi to the arm

being used for intravenous ther

apy

When a pulse of good volume 1s

palpated but sounds arc imnau

dible, check apparatus before no
tifving the surgeon that a hvpo
tension custs

Do not Fang stetl oscope about 1] e

neck betueen readings Tuck 1t be

neath the pad of the operating
table when not n use

% Place manometers mounted on

stands well behind the head of the

table

Do not allow the bulb which 1n

flates the cuff to fall to the floor

[

.

(=]

-

-]

10 For pediatric patients less than
one year old use 1” arm band

11 Tor pediatric cases place the bell
of stethoscope n popliteal space
and cuff above hnee

Keasons

The attachments to the manome
ter will lead to the nght «ude of the
table dunng the operation
Compression of artery of under
most arm frequently occurs Sounds
are inaudible or indistinct
Auscultation 15 more satisfacton
1f arm 15 abducted

Isclensa of He extrerity may be
dssastrous

Staas, even though intermuttent,
cauees a clot to form which results
in plugging of the needle

The bell of the stcthoscope mav
have shifted so that 1t 1s no longer
over the artery

The instrument usually becomes
tangled at the most mopportune
moments and restncts the anes
thetist’s movements

The stand interferes with the
movements of surmcal team when
placed along side the table

The valve and air release serew are
sensitive  structures and easiy
damaged

The larger cuff 1> meffectine

The tibnal @m larger and
sounds are louder



PART 11
INHALATION ANESTHESIA

A TYPL AND METHODS

AvaraBLe Drucs

Gases Nitrous oxide, ethylene, ¢ clopropane
Volatile hquids Ether, vinethene, chloroform, ethvl chlonde and tri~
chlorethylene

Methods of Admnusiretron Inhalation anesthesta 1s admmstered by the apen
or closed methods as follows

1 Open
a Insufflation The drug in gas or vapor form 1s mixed with ar or
oxygen and 15 conducted mto the nostnls, mouth, nasopharynx, or
trachea
b Open Drop The drug in hiqud form 1s vaponized on a gauze or other
type of mask, mixed with air or oxygen and inhaled
2 Semi open
a Insufffation Same as open insufflation, except that a towel or other
protecting device 1s wrapped about mouth and nose to prevent es
cape of gases or vapors
b Drop Same as open drop method, except that a towel or other en-
closing device 15 wrapped about mask to mimumize the escape of
gases or vapors
3, Sem: closed Muxtures of gases or vapors are enclosed n an mbaler
equipped with an expiratory valve to allow the escape of excess gases
and carbon diomde
4 Closed Mixtures of gases or vapors are enclosed m an mhaler and
completely rebreathed The patient’s metabolic requirement of oxygen
15 added from an external supply and carbon dioxide 15 removed by
chemical absorption

APPARATUS AND [QUIPMENT FOP INHALATION ANESTHESIA

Inhalation anesthesia s admnistered by means of open masks, nsuffla
tors, or nhalers Inhalers are usually parts of macknes All apphances for
adminsstering mhalation anesthesia {from the simplest mash to the most
complex mhaler) have these essential features

1 A source of oxygen
2 A device or means for the disposal of carbon dioxide
3 A device to vaponze hquid anesthetic drugs

56
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Open Masks

Defimstrion. Open mashs are devices, usunlly fashioned from wire or screen,
to fit over the face and nose of the patent Layers of gauze, flannel or
similar substances, upon which the drug may be vaponzed, are draped
and fastened over the metal framewor}  Many 1ypes have been des 1sed

Fic 5 The open drop techmque simple as [t is embodies the three candinal features of allin
halation anesthesia applances {A) a source of oxygen which in this case is arr (B) a means for the
umpeded disposal of carbon dioxide which is the meshes of the gauze screen, and (C) & device for
vaponzing the hquid agent which 1n this case is the gauze covenng

but all serve the same purpose (g §) The arr supplies the oxygen, and
carbon dioxide escapes through the mesh of the cloth

Insufflators

Defimtion  An 1nsufflator 1s a device so arranged that air, oxygen, or other
gases may be bubbled through certain volatile hiquds The resultant
vapor becomes mixed with the gas and 1s conducted to the upper por
tion of the respiratory tract through a catheter or other condwit and
inhaled (Fig 6)

Anesthesta Maclines

Definttron An anesthesiamachine s a complex apparatus for the adminstra
tion of anesthetic gases and vapors by inhalation

Constant features which appear on anesthesia machines

1 An mhaler composed of a mask and rebreathing bag and necessary
connecting pieces

2 A flowmeter for measunng gases and connecting tubes for leading gases
to the nhaler (see flowmeters)

3 .gs)vaponzer for volatile iqud anesthetic drugs (see vaporizers page



58 TECHNIQUES AND PROCEDURLS OT ANESTHLSIA

Fre 6 Cross section of & seruclosed wbaler composed of (A} # closed mask and (B} 2 breathing
bag A contintous flosw of gases 1sadmutted from a fowmeter through the (C) mlet tube Exhalations
excess gases and vapors escape through (D) the adjustable valve A sanable amount of vebreathing
oecurs, depending upos the flow of gas size of the mask and the bag tidal volume of the patient
and patency of the yalve The bag may be closed from the mask by (E) the obturator which allows
the patient to breathe room auwr through (F) the vents

4 An exprratory valve or other outlet for the elimmation of exhaled
gases, particularly carbon dioxide (Fig 6)

5 A yoke and reduang valve for attachment of one or more cyhnders of
oxygen (Tig 11)

Frc 7 Simphfied form of to and fro whaler composed of (A) 2 mask (B) a eanuster charged with
(C) soda Jime_and (D) a five biter rebreathing bag Gases and vapors are admigted mto the snhaler
through the (E} miet Darmg exprration gases pass aver the soda hme to the breathing bag durog
inspiration the direction ts reversed The contents of the inhaler are exposed to the absorbent twice
The shp jants (F} and (G) allow the mhaler to be dismantled or the camster to be removed

6 A yoke and reducing valve for attachment of one or more cyhnders of
mitrous oxxde (or ethylene)

7 A yoke and reducing valve for attachment of one cylmder of carbon
drode

8 A yoke and reducing vaive for a cylnder of cyclopropane
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Features nof constantly present, but dessrable

1 A filter for the ¢ cmenl Ahsorpiion of carbon dioude (g 7)

2 A vibve for quickly floadimg the whaler wath oxygen m event of emer
genoy

3 A sphygmomanometer attached to the apparatus at & comvement
pomnt

4 An sutomatic miung flowmeter capable of delivenng gases in certan

fised percentages (the Mchesson machine s equipped witha meter)

A pressure gauge attached to each yoke to record pressures of com

pressed gases n supphy ¢ybinders

A cabinet, drawers, wating tible, ete

A wnater, mercury, or diaphragm ty pe of manometer for measunng and

controlling the pressure 1 the mhaler

(7]

- N

Inhalers

Descraption  Inhalers are devices from which a subject breathes gases or
vapors Two types are employ ed for anesthesia {a) the sem closed, and
{b) the closed

a The senn closed wnhaler 15 composed of a mask, a breathung bag, an
exhalation valve, and necessary shp jounts and sleeves A conlinuous
flow of gases and vapors must be delneredinto the bag winch acts as
a reservoir The excess and the exhaled gases escape through the ex-
halatton vahve (Tig 6)

The closed snkaler 15 composed of a snugly fitting mask, an absorption
system for carbon dioude, a rebreatlung bag, and necessary shp
jonts and sleeves The exhaled gases are rebreathed after carbon
dioude 1s removed (g 7} A flos of oxy gen for the metabolic require

ments of the patient 15 provided from a storage ¢y hnder

o

Face Preces

Description A face prece, often referred fo as a mash, 1s composed of a metal,
cellulord, or hard rubber body (g 8) and a soft rubber, usually mflat~

able, face custion (Tig 9) The body communicates with the rebreathing
bag by means of a shp jont

Uses The face piece acts as 2 closed mask for semi closed and closed inhalers
Featyres
; Face preces should be as small as possible to mummize “dead space
Face preces should have wide apertutes leading to the other portions
of the inhaler (at least 2 § cms )

Face pieces should be shaped so that they may be held comfortably
in one hand by the anesthetist

3
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4 The cushion should be soit and fit snugly and comfortably over the

face ‘
5 The cushion should be well inflated and leakproof if of the wflatable
type

Fio 8 Face preces used to form the mash for inhalation anesthessa Some are made of plastie
substances others of rubber still others of metal {Courtesy of Richard Foregger PAD )

Care of Face Preces

1 Immediately after use, disconnect the face prece from remamnder of
mhaler Scrub with soap and water, ninse with 70% alcohol, wipe dry,
and wrap 1n a clean dry towel

Comment
1 Always select a face prece which fits the patient’s face snugly to assure
an airhight fit
2 Never use creosol or other disinfectants of the phenol type to disinfect
rubber Rubber becomes srpregnated with the phenel and may cause
burns
Head Bands

Defimstion Head bands are straps composed of sheet rubber, plastic, or other
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elastic substances They are shaped to fit about the ocaput, and pass
along wide the face to the face prece (rig 10)

Syrenym Mask retuncr, mask harness

Uses ‘They hold the face prece sccurch and comfortably to the face

Features

1 Head bands should possess suffiacnt realience to allo~ as Joose or
<nug an apphcation of the face picce as desired

Fi1c 9 Face cushions used to complete the mask for inhalation anesth, cus
esta, Th 5 %
the edges of the f2ce pieces shown 1n Fig 8 (Courtesy of chhr:!‘!‘or:g;tr P:.zzbs)st s

2 They should be composed entirely of rubber or covered with a sub-
stance which 1s easily cleaned 1n event of sothng
3 They should be free from sharp hooks or prongs or other metal preces
which may injure the patient or anesthetist
Breatling Bags

De:m{:lw;xb Breathing bags for inbalation anesthesia are usually composed
of rubber They are placed at some convement point in the inhaler and
act as reservours for muxtures of vapors and gases
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F1c 10 \anous types of head bands used to ecure masks to the
patient s face (Courtesy of Richard Foregger Ph D)

Features
1 They are usuallh ovoid 1n shape and vary between one and five liter
capaaty, depending upon the tvpe of mhaler for which they are de
signed
2 They are composed of ight gum or other type of rubber which will not
offer resistance to respiration
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3 Each has a wide outlet to the inhaler 1t one end (25 cms or more
dameter) An tnlet mpple may be present at the other end m deuigns
for the serm closed inhaler

Care of Bugs

1 Cleansc intenor and extenior with soap and water Rin<e and allov to
drain by imverting the wide outlet downward

2 Alwavs store rubber picces in a cool place when not i use

3 Do not cleanse with creosol or other disinfectants of the phenol tvpe

4 Do not allow bag to remain distended with gases, when not 1n use

Commment

1 Ancsthetic gases diffuse through rubber and hasten ats detenoration
2 Perforations or tears should be patched immediatels with rubber
cement and stnps of gum rubber Do not use cdkesime plaster

Calirders for Slorage of Gases
Anesthetic and other gases emploved for anesthesia are compressed into
steel ¢y linders for storage and transportation
Features of Cylirders

1 The walls, constructed of 3/8* steel, are capable of withstanding pres-
sures which var between 3000 to 4000 pounds per square inch Thev
must resist 5/3 of the currently used or ser~ce pressure

a
Fic 11(a) 2nd (b) (A) Red
of soft metel el mcl(Ls )und ducung :.\:;(ee::dp ‘)‘;;h (B) Cylinder valve (') Balt containing eore

1n the event of
{C) Screws for secunng eylinder to the yoke (D) Handle for ¢y hndere\x-nr;?ium to Bgh temperatures.
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Fic 12(a) and (b) Marlings on the shoulder of storage cylinders for compressed gases
(1) Name crimtials of manufacturer
{2} Location of the manufacturer
{3) Symbolof the laboratorv which tested the cylinder after five years usc and date of test (T) Port
for exst of gases,
(4) Interstate Commerce Commission cylinder type (3A) used for anesthetic gases Service pressure
2025 Ibs. per square mnch,
(5) Suze of eylinder and manufacturer’s number
(6) Symbol of oniginal testing laboratory

2 All possess a valve which 15 a permanent part of the cylinder This
contrels the flow from the cylinder to the reduang valve on the ma
chine (Fig 11)

All are provided with a safety plug contaming 2 metal which melts

and releases the contamned gases in the event the cvhinder 1s exposed

to excessively hugh temperatures (Fig 11)

All have the following identsfying marks engraved upon the shoulder
Type, senal number, date cylinder was commissioned, date tested,
msigma of testing laboratory, service pressure, and name and address
of the manufacturer of gases owning 1t (Fig 12)

Refilled cvhinders are sealed at the valve port, tagged with weight of

gas, equipped with a new washer, and labeled

w

FS

7.3

Care of Cyhinders Reason
1 Always close valves after using a  The cyhinder may not be empty
machine or before removing ¢yl and gases will escape if they are
mnder from a joke jarred loose 1n the yoke or 1if one
attempts 1ts removal
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[

Replace womn washer with the
new onc provided with each
newly filled cylinder

Store all ¢3linders 1n 4 cool place
away from combustible matenals

[

S

Label cxhausted cyhinder “emp
13" with chalk or other crasable
marking substance

5 Close valves on all empty cyhin
ders

(=3

Tasten cyhinders 1in an upnght
position or place in a rach de
signed for the purpose

Gases leak if 1 durable v asher s
not interposed betwcen port of the
valve and mpple of the yohe
Gases cxpand v hen varmed, 1nd
the pressure in the cylinder be
comes excessive

Stonng empty with full ¢yhinders
may cause confusion and lend to
accidents

Durt, motsture, and other deleten
ous agents must be excluded from
the intenor of the ¢yhinder

The valve 1s the most vulnerable
part of the cylinder It casly
breaks off of the ¢y hinder s upset

Identsficatson  Cslinders are 1dentified by the color of thesr exlersors as well as
by thesr labels The following colors have been adopted by the U S

Bureau of Standards

Cy clopropane (CsHy)
Ethylene (C.H,)
Nitrous oade (N;0)
Helium (He)

Oxygen (0s)

Carbon diouide (COy)
Carbon dioxide oxygen
Hehum oxygen

Redneing Velves

Defimation A reducing valve 1s a valve usually of
the diaphragm type interposed between main
cyhnder valve and pin valve on flowmeter

Purpose 1t reduces thehigh pressure in the cylinder
to shghtly above atmospheric pressure so that
a constant flow of gases 1n small volumes can

be obtamed

Types

a Diaphragm type Usually controlled by an
adjustable screw type arrangement The
flow of gases 1 imtiated by turning the

screw 1nward (clochwise)

State of Drug sn
Color Cylinder
orange hquid
red gas
blue hqud
brown gas
green gas
grey hquid
grey green gas
brown green gas

T16 13 Cro s section of a
redueing valve of the pin
type (A) Tke pin fits mnto (B)
the seat If the pin1s screwed
too tightly theseatis damaged
and the fine adjustment 15 lost.
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b Pin valve type Composed of a fine pin with a tapered end which
may be screwed into a ground metal seat (Fig 13) Flow vares
as tapered needle 1s screwed 1n or out of the seat

Care of Reducing Vales
1 Turn reducing valves until flow of gas ceases
2 Never tighten (screw 1n) valves of the pin type The seat or the pm
(whichever 15 softer) becomes worn and the valve develops a leak or
loses 1ts fine adjustment
3 Do not ol or grease any reducing valve on any high pressure gas
system
4 Alwnays close reducing valves before turmng on the ¢y linder valve The
high pressure from the cylinder may suddenly be transmitted to the
flowmeter or inhalers
Alnays turn off reduaing valves (after turning off the main valves)
when the anesthesia apparatus 1s not 1n use
Wipe pin valves and seats with ether or acetone to remove dirt Dry
with clean gauze

w

(=%

Pin Valtes

A device which permits vanation in size of an onfice for altering flow of
gases discharged from a pomt of igher pressure to a lower one Usually con-
s15ts of a pin winch screws 1nto a tapered slot

Comment
In the Foregger apparatus the pin valve serves dual purpose of regu
lating gas flow and reducing pressure It s the only valve between main
cyhnder valve and flowmeter

Yokes
Defimition  Yoles are metal clamps with adjustable screws which secure the
cylinders to the apparatus or reducing valves They are equipped with
nipples which fit snugly 1nto the inlet socket or port of the cylinder valve
(Fig 11)

P Index System
The pim index system consists of a combination of two pins projecting from
the yoke assembly and arranged to fit into matching holes on the cyhinder
valve Each gas has a certain combination of positioning of holes and pins so
that no nterchange 1s possible on \oke designed to accommodate a specific

gas
Flowmeters

Definsiron A flowmeter 15 a device for measunng volumes of gases or vapors
under pressure as they effuse from storage cylinders or other contaners
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Tic 142 b ¢ (@) A typiaal flowmeter
bead of the hydmauhc ( Outside”) type
(Courtesy of Ruchard Toregger Ph D)

() A typreal flonmeter head of the hy
drauhe ( Inside' ) type

(c) Schematic diagram illustrating the op-
eration of the hydraulic lowmeter The gas
passes from the cylinder and reducing vahe
nto {A) the mlet tube through (B) a nar
rowed onfice to (C) the delinery tube leading
to theinbaler The passage of g1s through the
narrow onfice causes the pressure in (A) to
exceed thatover thewaterin (D) Thisdiffer
ence in pressure causes a depression of the
column of water in (E} The greater the
amount of gas flowing through onfice (B)
the greater the pressure developed i (A),
and the greater the depresston of the meniscus
in (L) (L)1scahbrated in sucha manner that
the amount of depression indicates the flow
1n liters or fractions of a liter per minute Caly
brations apply to the gas indicated or to a
gas of identical molecular weight Insetshans
pnnc:plc of the inside type ol’ flowmeter The

of 110 both
types The tubes on the msnde type are en
closed 1n the jar on the outside type they are
individually mounted on a scale placed n
front of the water reservoir
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Fic 15a 1 Flowmeter used on Heidbrink
2 Rotameter (Foregger) 3 Flonmeter used

on Mchesson
’

Types Three types are commonly employed for anesthesia

1 Hydraulic type Also known as the “wet” flowmeter A constriction 1n
the mlet tube causes an increase 1 pressure of the flowing gas This
Increase In pressure 1s transmitted to a column of water which 1s de-~
pressed 1n a calibrated tube in proportion to the flow of gas (g 14)

2 Dry or floating gauge type The flow of gases suspends a sphencal or
cylindncal float 1n a transparent tube, the sides of which are caltbrated
1 hters or gallons per mmute (Fig 15) The rotameter 1s of this type

3 Gauge type A constriction 1n the inlet tube increases the pressure of
flowing gases The increased pressure i1s transmitted to a diaphragm
which works a clockhike mechamsm and records flow of gases 1n liters
or gallons per minute (Fig 16)
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of flowmeters constructed on the vanable anfice pnnaple (1) Type used
on ;Xx;d):rszlx;kn'gnt ?{:s enter at A 1ato tapered tube As flow increases plunger ss elevated higher
1mto tube to permit gas 1o Sow around edge and the stem I 1s pushed further into tran<parent tube C
along scale £ (2) Rotameter type of flow meter Plastic rotating bobbin C 18 uspended an trans-
parent tapered tube by the stream of gases which enter at Aandleave at B The bobbin is sphencyl

d on the same
certan types of umits (3) Type used on the McKesson apy it on
uﬂc gases )33: through the nozzle type onfice B into tapered tube whi

1ch 13 elevated 1nto cahbrated

transparent tube C 10 proportion to flow of gases The gases enter the apparatus at A and lemeat B

Tie 162 Duaphragm or gauge type of
flowmeter

D-~

A 8 [

Fi 16% Cross section of
gauge type of flowmeter The
gasesentes (A) the tube through
(B) the onfice to (C) the de
hvery tube The narrow onfice
causes a difference i pressure
between (AY and (C} which s
transmitted to (D) the dia
phragms  The dwspbmagm op-
erates a clockwork mechanism
{C) The duwl s cahbrated
Liters or frachions of a Liter per
minute



70

TECHNIQUES AND PROCEDURES OT' ANESTHESIA

Care of Flowmelers

1 Never lubnicate valves or other
parts of a flowmeter with grease
or o1l

2 Always close the reducing valve
before the cylinder valve s turned
on

3 Always mamntain the water mn a
hydraubc flowmeter at its pre
scribed level

4 Cleanse flowmeter jars with du
luted hydrochlonc aad once o

Reason
Lxplosive mixtures mav form

The gh pressure from the cylin
der 15 transmitted to the flow
meter

Incorrect volumes of gases are
metered if nater level 1s low

Water becomes discolored and jar
coated with film 1n due time

montk Rinse and refill with dis-
tilled water

Comment

1 Each flowmeler 1s calibrated only for that gas which st ss to measure Sub
stitution of one gas for another may result 1n 1naccurate measurement
of volumes unless corrections are allowed

2 The flow 15 gauged at atmosphenc pressure (76 cm Hg) and room
temperature (25°C)

3 Each meter must have a reducing valve interposed betv een 1t and the

cylinder valve to deliver the gases at a safe pressure and a constant

rate

Gases may be measured in terms of the metric system n lelers or frac-

tions of hiter per minute, or 1n terms of the English scale in gallons per

hour The former 15 preferred

Hydraulic flowmeters for anesthetic gases as a rule, measure small vol

umes of gases more accurately than other types

Hydraulic flowmeters do not humidify the gases thev measure unless

the gases are bubbled through the water

S
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Vaporszers
Definstion Vaponzers are devices used to volatilize low boiling liquid anes
thetic drugs
They may be placed (1) at some pont 1n the inhaler so that vapor

P

Fio 18 Schematic diagram of a typical bubble type vaponzer The (A) motor dven pump
deltvers a stream of compressed ar whose volume may be controlled by (B) the valve through the
(C) contamer for the volatile iqud Theairisdivided into fine bubbles which facihitates vaponzation
The air and the vapor are conducted through (D) the trap which prevents the accidental passage of
niguid to the patient The (C) contamer s surrounded by the (E) water bath which1s warmed 1n (F)
the container by (G) electnic heater
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éEl f/’ ”ﬁ;i E‘ C T16 172 ¥ ther vaponzer of dropper type

{A) The pin valve ndyustment controls the size
rate and drop formation which may b= ob
178 sened through () thewandow Thedeugdrops
upan the {C) copper screen and 18 vaponzed by
he gases in the inbaler (D) The tube allows the pressure aver the surface of the hqud ta
be eguatied with that wn the whaler () The vent 1s opened when the cup s filled
through (F) the funnel to atlow displacement of it by thehiqumd
{b} Type used for toand fro filter {Courtesy Richard Yoreggee Ph D)

F1o 18 (See opposite page for descniption )
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1zation occurs 1n the inhaler or (2) they may be located outside the
inhaler so that the vapors must be dehvered to it

Types
1 Dropper Type (F1g 17)

a The hqud contamed 1n a cup passes through a needle valve and
drops on a copper screen placed in the path of inhaled or exhaled
gases The vapors are caught 1n the current

2 Bubble Type (F1g 18)

a Gases, usually air, oxygen, or mixtures of mtrous oxide and oxygen,
are bubbled through the liqud contamned 1n a jar The vapor and
gases are conducted to the inhaler (see insufflators page 23)

3 Gauze or Wick Type (Fig 19)

a Ixhaled or tnhaled gases are conducted over a gauze or wick which

15 continually soaked by partial immersion 1n the hqud

I 19 The wick type of vaponzer for volatile hquids This type of vaporizer 1s usually intro
duced into exther thedehvery or return tube of the circle filter The (A) wick dips into the (B) partially
filled yar and 18 thus constantly soaked with the Lquid The gases pass through from tube (D) over the
wick and out through (L) together mith the vapor (F) Control allows by pass of some of the gases
to regulate the amount of drug added to the inhaler If the vaponzer s on the exhalation side of the
1nhaler, the vapor 1s diluted with the gases in the camister and the bag If on theiasprratory side the

strong’ vapor passesinta the mask and mixes with the gasesin the lungs first

4 Heater Type
a The drugis enclosed 1n an air ight container equipped with a needle
valve from which the pure vapor 1s delivered to the inhaler The
drug 15 vaponized by warm water or a chemical heater (Oxford)
which surrounds the container
Comment Reason
1 Discard unused hqud at the end Most hqud drugs are decomposed
of each day after exposure to bght, ar, or heat
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2 Close the vent (bubble type) ex  The vent 1s a source of aleak The

cept when filing the vaponzer back flow of gases prevents proper
dropping of the hquid

3 Remove wicks from the jar and  Condenscd water vapor from pa

allow to dry when machine s not  tient’s exhalations often wets wich

In usc and reduces efficiency
4 Tighten ether jars sccurely i The nm of the jar s frequently 2
their sochets source of leks

Tur, CucMicat ApsorrrioN oF CARBON DIOXIDE

Princsple The carbon dioxide 15 absorbed by the passage of the patient’s
cshalations over strong alhals 1 o camster The gascs, freed of carbon
diovide, are then returned to the mash and are rebreathed

Apparatus The devices employ ed to accomplish absorption are called filters
Tilters are of two types

1 ‘The fo and fro filter which consists of a mask, camster, and rebreathing
bag (page 77)

2 The cirele filler which consists of two tubes, two valves, a mask, a can
1ster, and a rebreathing bag (page 75)

Absorbent Hydroudes of alkal and alkaline carth metals are the only avail
able absorbents Two types are employed

1 Soda lyme A mxture of sodium and calaum hydroudes This 1s the
most popular and widely employed absorbent (see page 74)

2 Barsum lyme (Baralyme) A mixture of barium and calaum hy droxides
This mixture has recently been introduced into anesthesta but 1s not as
widely employed as soda lime

Advantages of Carbon Dioxsde Absorption

1 It allows complete rebreathing of exhaled gases which restills 1n consid-
erable reduction 11 the cost of anesthesia

It allows complete enclosure of inflammable mixtures and, therefore
minimzes the hazard of explosion

It allows inhalation of a mixture of neatly constant composition Thus,
an even level of anesthesia 1s maintained

It allows the inhalation of warmed gases and vapors

It allows the carbon dioxide tenston 1n the alveoh to be mantaned at
a constant value

2

w

>

Disadvantages

1 The “dead space”* in the mask and connecting pieces 1s difficult to
eliminate and so some carbon dioxide 15 rebreathed

* Dead space 13 that s

ace
with the absorbent and & pace contanmng gases whuch are rebreathed without coming Into contact

re therefore not freed of carbon dionide
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2 Resistance to mspiration or expiration, or both, may be mtroduced by
valves, tubing, and other parts of the machine or inhaler

Soda Lsme

Defiration Soda hme 1s a muxture of sodium and calarum hy droxides moulded
mto the form of granules It 1s commonly employed to absorb aadic
gases, such as, carbon dioxide

Compostiron Two vaneties of soda line are available for anesthesia (a) the
high morsture tvpe (b) the low mosture type Both are satisfactory
The ngh maisture 15 more widely employed

‘The compositian of soda lime for anesthesa 1s as follows

(a) Low mossture
Sodwum hydroude 5%
Water 2% or less
Calcium hydraxide To make 100%
(b) High mossture
Sodium hydroude 5%
Water 14-19%
Calaum hydroxde To make 100%

Necessary Qualities of Soda Lime for Anesthesia

1 Tt should be non by groscopic A low sodium by droxide content msures
this feature

2 1t should not “cake” Non hygroscopic properties insure this feature

3 It should be of proper size for the filter emploved A mixture of gran
ules not larger than will pass through a four-mesh standard screen nor
smaller than will pass through an eight-mesh 1s the most satisfactory
size for chimical anesthesia

4 It should be free from alkaline dust and sufficiently hard to prevent
fragmentation of the granules Hardness 1s obtawned by adding small
amounts of sthea

Process of absorption The reaction of absorption 1s a rentrelizottor Dunng
the reaction the following phenomena occur

1 Forty-four grams (22 2 hiters) of carbon dioxide umte wath the alkah
yielding sodium carbonate, calcium carbonate, and eighteen grams of
water

2 Heat (bnown as the heat of neutralization) 1s penerated This amounts
to 13,700 calones for every forty four grams of carhon dioxide ab
sorbed The temperature of the reacting mass in an 8X13 cm camster
dunng chimeal anesthesia m an adult with a normal metabolic rate
averages approxmately 50-60° C in the toand fro filter and 45-55° C
1n the ardle flter
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Absorptron Lificiency of Seda JTime
1 Mammum eficency 18 sceured shen the tdat valume s equat to the air
space i the charged eamster (An 8% 13 cms camster averages 425 cc
of aur space )
2 A charge of 500 grams (one pound) totals an absorption period with
intermittent use of 6-7 hours

3 Absorption 1s more cfivent f a charge 18 used wnteemttently due to
wnteraction between the sodium and calaum compounds in the granule
Stgns of Lxl anustion of Absorbent Reason
1 bsence of heat production The 'The heat evolved durnng absorp
camister 18 cold when palpated tion warms the walls of the camis-
ter May not be a rehable sign in
the arcle filter if the camsteris
side the nhaler
2 Lleation of he blood pressure  Lxcess carbon dioxde stimulates
The pulse rate 15 not altered o the vasomoter center cven under
any apprecible extent Pressure  anesthesia
returns to normal when absorbent
ot camister 1s chanped
3 Hyperpnea Tf unnoticed orisnot  Lxcess carbon dioxide simulates

propounced, depression of res- the respiratory center Depression
preation mas be only respieatory  follows stimulation, the hyperpnea
sign disappears and respiration assumes
a gasping quabity
The Carcle Falter

Descraption Carcle filters consist of a face prece connected to a camster and a
rebreathing bag by two tubes of corrugated, non lanlang rubber Tlutter
salves at the inlet and outlet of the camister wnsure a umdirectionat
flow of gases over the absorbent (Tig 20, 21)

Teatures

1 They possess a bypass valve allowing for partial rebreathung and par-

ti1al ar complete absorption of carbon dioxide

They possess tno camsters with a valve for changing from one to the
other or a by pass for rebreathing without bsorption Camsters vary
i size, but average 500 grams capaaty

They passess an exhalation valve This may be esther at the face piece
or at the camster and ~llows conversion to a semiclosed mbaler

They possess an mlet tube which conducts gases from the flowmeter
This 1s usuaily located at the canister

They possess an obturator which 1s vsually placed at the face prece
shp Joint Obturators prevent loss of nuxtuse from the nhnler

They possess a vaponizer for ether or other drugs which mav be exther

2

23

o
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..A g

F1o 20 Dugramofa two
camster” circle filter Dunag
expiration the pases pass from
the (A) mask through the {B)
valve through {C} the absorb
entn the camster into (D) the
bag Dunng wmsprration they
pass from the bag to (L} the
valve, to the mask The umds
rectional flow causes them to
pass over the absorbent only
ance (F} The valve allows &
shift from cawster {C) ta (Cy)
durng course of anesthesia Re-
breathung without filtering car
bon dioxide 15 accomplished by
adpsting valve (F) allowing
gases to pass through (G} the
tube into the bag without pass
mg over the absorbent The
erhalaton valve (H} allows
filter to be converted to a semt
closed mhaler Gases are ad
mitted through (I} the mlet
The ether vaponizer of dropper
type may be fastened at (J)

Lo

Froc 21 A double canister
arclefilter (CourtesyofRichard
Foregger, P D)

of the dropper or wich type It may be placed at the mlet or outlet of
the camister

Techurque
1 Inflate rebreathing bag with the desired gases
2 Tasten the mask in the routine manner, allowing tubes to the camster
to lead off from nght side of mask
3 Turn head slightly to nght side
4 Turn filter to “on” to smtiate absorption of carbon diomde

Advantages of Crrcle Fallers

1 Alkahne dustis notinhaled because it accumulates in the rubber tubes
2 The mspired air 15 warmed, but not excessively (31-33° C)
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A snug ppheation of the face piece 15 easily secured and mantaned,
particularly by inexpenenced individuals

Carbon dioxide 1s removed gradually after rebreathing, dunng indue-
tion, or at other times over a pertod of several minutes

The air space between the mash and the absorbent in the camster does
not ct 1s a *dead sprce’ if the valves function properly

The efficency of the apparatus s not decreased when the tidal volume
15 less than aur space of the cansster (this 15 not so 1n the to and fro)

Disadrantages

1

2

w

S

They are composed of numerous parts, some of which may become de
ranged

The surface of the tubes, the large camister and the valves create added
resistance to respiration

The possibility of eross infection, 1f tubing, valves and other parts arc
not carefully cleansed, 1s greater than in the to and {ro

Absorption cfficiency 1s not as satisfactory as in the to and fro over
long pestods of time Apparently exhaustion of the absorbent occurs
Ths must be followed by penods of rest to regenerate activity

Commens Reason

1 Alltubesshould be aswideandas Long or narron tubes create re-

short as possible All apertures sistance to respiration
should be wider than the trachea

2 Inspect valves frequently foreffi  Old rubber valves become ngd
aency and useless Metal valves may ad
here to parts
3

4 Double camisters are desirable

§ Clamp or screw top of camster

Cleanse tubes with soap and Tubes may be responsible for cross
water between cases fection

One charge may “rest” wathout
being removed from the inhaler
while the other 1s being used

The top 1s the source of many large
tightly after filling leaks

To and Fro illey

Description The to and fro filter consists of a mask which ships into the ilet

of a cylndnical camster The camster i turn shps nto the inlet of the
breathing bag The exhaled gases pass over the soda lime to the bag
Dunng inspiration the flow 1s reversed and the gases pass from bag to

mash The gases, therefore, pass over the absorbent twice (Igs 22and 7,
pages 78, 58)

Features

1 All have a face prece, interchangeable camister, and interchangeable
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bag with an nlet mpple for gases and vapors (ssmplest) (Fig 7, page
58)

Some possess an exhalation valve at the shp joint on the face prece or
the bag or camster which allows their conversion to a semi closed 1n
haler if desired (Tig 22)

Some may possess an obturator at the face piece which prevents loss of
gases dunng ntubations, mnsertion of awways, ete (Tig 22)

Some may have an ether vaponzer, usually of the dropper type, inter-
posed between the face prece and the camster, or the bag and camister
(g 22)

7’,{/ F 8
D 0]
=t/ [,
it
NG
A ’):"/““\‘ﬁ‘\ H c

T16 22 To and fro inbaler composed of (A) a face piece (B) 2 camister and (C) 2 breathing g

The unit 15 complete with (D) the obturator which allows the mask to be closed from the remainder
of the inhaler (L) an adjustable exhalation valve and (T) a vaponzer of the dropper type are a'so
provided Gasesare admitted into the inhaler through the (G) inlet attached to (H) the delivery tube

The patient breathes room air through the (I) vents when obturator 1s turned on and the inhaler1s
closed from the mask

Camster Suzes Camsters are usually eylindrical, brass contaners with wide

lets averaging 2 5 ems (g 23) They vary n size as follows

1 8X13 cms {capacity 500-550 gm ) For adult subjects whose tidal vol

ume averages 500 cc The inter- and 1ntra granular air space 1n the
canister, when charged by 4-8 mesh soda lime, averages 425 cc

2 7X12 ems (capaaty (350-400 gm ) For young adults and subjects

whose tidal volume approximates 350 cc

3 6X8 cms (capacity 250-275 gm ) For children and subjects whose

tidal volume ranges between 100~200 cc

Technique

1 Choose the camster of proper size for patient to be anesthetized The

size depends upon the tidal volume of the patient



INHATALION ANTSHITESIA 76
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Plce a patlow approximatels 3” (hich under the ocaiput Mo other form

of support works satis{actonty

3 Riow the dust from the absotbent as follows Hold the palm of the
hand tighthy over the outlet and blow nto wlet of camister Suddenty
release prlm Repeat several times

4 Apph the mask of the snhrler 1 the usual manner and hold with feft
hand Support the canster 10 the night

5 Induce ancsthesa in desired manner As soon a5 camster 18 wserted

Jo

i/’?

Fic 23 The satisfactory maragement of the to and fro imhaler r

equires that the head be sy
parted upon a plfow and snclined 2o the sight The end of the cansster rests upon the edgeof the ;\\\\ag:
and the Lay remns alongside the operating tabke

tilt head towards night side so that the camster end rests on pitlow 1nd
bag hungs over the nght side of operating table (Tig 23)

Ad.antoges of the To and I'ro Filter

1 Gases pass over the absorbent twice—duning inspiration and during ex

piration The efficiency of absorption 15 thereby snereased
2 Resstance to respiation 35 Jow {25-3 mm 150)
3 The apparatus 1s relatively simple beeause 1t ¢

onsists of

It 15 difficult to derange ofs0 fo parts

Cross nfection 18 minumized because the
pasts are easily cleansed

Carbon dioide 1s quichly removed {45 to 60 seconds) when the filter

15 introduced into the mhaler after the
i o patient has been rebreathing

4
s

D sgdrantages

1 Inspired gases m
e g ay be warmed above bods temperature (37°41° C ag
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Alkaline dust fiom the absorbent may be inhaled because the filter 1¢

next to the face prece The dust causes severe 1rntation to the respira

tory tract

A snug fit of face piece s frequently difficult to secure and mamntain
The apparatus s in the operative field 1n operations about head or neck
As the charge becomes exhausted, the space at the mask end of the

camster acts as a “‘dead space *’ This “dead space” 1s quite pronounced
if a large camster 1s employed when the tidal volume 1s low

Comment

1 Do not drop camsters

2 Do not prop camsters with pads,
towels, ete

3 Replace the camster with a fresh
one approximately every hour
even though absorption 1s pro-
ceeding satisfactonly

4 Do not wet or moisten soda lime

w

Always have a freshly charged
camster 1n reserve
Always pach camsters tightly

(=)

-~

When filling camsters, screen the
absorbent 1f 1t appears dusty or
fragmented

Reasons

The camster develops leaks at the
joints and seams

Improperly balanced camsters
cause leaks about the face piece
This prevents overheating of gases
Temperature in mask nses to 39—
41°C, at the end of an hour

The porosity of the granules is dis
turbed and resistance to respra
tion 1s increased by wetting

The “used” camster may suddenly
become exhausted

Tragmentation of the granules and
dust formation 1s thereby mim
mized “Channeling” 1s also pre
vented

The dust 1s difficult to remove
completely by blowing out the
camster 1f the amount 1s excessive

Clintcal Use of Carbon Dioxide Absorption '

The filter should be 1n use during induction and mawmtenance of all types

of anesthesia 1n the following circumstances

Crrcumstance

1 Diabetes, nephntis, or acdosts
from any cause

2 Cardiac disease

3 Hypertension

Reasons

Catbon dioxide enhances acidosis
and should not be allowed to ac
cumulate 1n the mhaler

Carbon dioxide causes circulatory
disturbances, enhances arrythmias,
and increases the respiratory ef-
fort

Carbon dioxide excess causes an
elevation of blood pressure due to
stimulation of the vasomotor cen

ter
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Thoraaic surgery, reepuratory ob
struction, dyepnoct, and cyano
58

en

Teser or high metabohe rite

[~}

Cy clopropane anesthesia

Ancsthesia for chuldren

-t

oo

Admmstration of oxs gen duning
spinal anesthesta 1nd other sim
lar circumstances

Carbon dioxide excess may disturb
the central control of respiration
It stmulates the respiratory cen
ter and increases the amplitude of
respirtion

The output of carbon domde 15
above normal 1n these subjects and
an cxcess may rapidly accumulate
i the nhaler of rebreathing s
tolerated

Hy perpncea s not necessary to fas
alitate induction It may con-
tnbute to the clevation of blood
pressure often observed wath this
drug

Cluldren appeat to be more sus
ceptible to effects of excess carbon
dieuide than adults

The respiratory cffort 1s increased
and movements of the diaphragm
nterfere with the work of the sur-
geon

The filter should not operate 1n the {ollowmng instances

Instance

1 b\mng the induction of ether or
mtrous oxide-
ether, or ethy lene
ether anesthesta
When the patient
becomes “hight”
during the mam
tenance of ether
anesthesia

When carbon di
oxide 15 added to
the mhalcr from
the supply cyhn
der

ENS

w

Comment

1 The filter should
be tusmied on staw
ly and gradually
if carhon diovide

Reasous

The hy perpnea {aubtiates and ac-
celerates mduction by
mereasing the munute
volume exchange

The hyperpnea as well
as the ancsthetic effect
of carbon dioxide stself
facilitates the reanes-
thetization

The soda hime will be-
come exhausted rapidly

Both the gasand the ab

sorbent are needlessly
wasted

Reasons

Carbon dioxide posses
ses anesthetic proper
ties Patient may “hght-

15 alloved to ace
cumulate durmg
induction of anes-
thesia

Tis 24 Masking the tsme
sode lime has been used 1o filter
carbon dioxide Yach X indi
cates one hour's use Tach por
ton of the X indicates one
quarter hour ot fraction thereof

en” and often cough if
itisremos ed too ramdly
if patient 13 not deep
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2 Always record the time a charge The record provides an index of
of soda lime 1s used at the end of the state of the ahsorbent so that
each case (Fig 24) Jong operations will not be started

with almost completely exhausted
canister

REFLCRENCE

Adrniant J The Chemnstry of Anesthesia Pp 72-103, Charles C Thomas, Springhield T,
1944

B TLCHNIQULS Or INHALATION ANESTHESIA
PREPARATION FOR INHATATION ANESTHESIA

The anesthettst should complete all preparations for anesthesia vell
advance of the operating time to avoid delaying the surgical team
His dutv 15 to
1 Assemble all necessary equipment and to be positive that the following
details are mn order
a FEach cylinder on the machine should contain an adequate supply of
gas
b The reserve oxygen cylinder should be full
¢ The mhaler should be complete mn all afs parts and there should be
no leaks
d An adequate supply of each anesthetic agent or gas should be on the
machine or within ymmediate reach
e The soda ime should be fresh or, if only partially exhausted, a
freshly charged reserve canster should be available
The destred type of artifical mrway should be within reach
g 'The suction apparatus should be 1n working order and avalable for
nstant use
2 Examune the chart, check the identity of patient, contemplated opera
tion, signature for permission for operation, report of the exarmnation
of the heart and lungs, urine report, and whether or not premedication
has been given
Arrange the patient, machime, and other equipment as shown mn Fig
25
Remove loose dentures, bridges, and other objects which may cause ob
struction to resprration or which might be aspirated
Loosen gown and all bandages or tight dressings on thorax or nech
Remove gown for thoracic operations
Apply blood pressure apparatus {page 54) and intercoupler to patient
Apply leg strap and wnst cuffs loosely Fasten them at tume of induc
tion, but not so tightly as to embarrass arculation wn the extremities
Dun glaring hghts and turn off those which are directed toward the
patient Talkung and loud nowses should be avorded until patient 1s
anesthetized

=S

N T

o
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9 Request an attendant, nurse, or 1 member of the surgical team to
remaun 1 the anesthetic room durnng the induction penod

Comment

1

Do not anesthetize patients on
stretchers, rollers, in bed, or in
situations m which onc cannot
cope with emergenaies instantly

~0

Reasons

The "*head down” position so nec
essary 1n the event of emesis 1s dif
ficult to secure an rotlers or m bed
11re hazards are usually greater in
such arcumstinces

‘E

A

g

.
o]

—CC)

D

Fic 25 Generalarrangement of the patient and anesthesia apparatus The patientis placed upon
the table in the center of sts long axis The (A) strap1sadjusted abov e the knees The arms are secured
by means of (B) wnst cuffs The (C) blood pressure apparatus 1s adjusted to the nght arm The
(D) anesthesia apparatus 1s placed on the nght side beyond the line of the (C) end of the table (F)
Suction apparatus 1s within ready reach of the (G) anesthetist

2

o -

Do not anesthetize patients in the
operating room 1if special anes
thesia rooms are avmlable

Do not anesthetize any patient
who does not have properly ap
plied restraints

Do not anesthetize any patient
unless an attendant 1s present as
an assistant

Quiet surroundings contribute to
the tranquility of both the anes-
thetist and patient

Many patients exhibit remarkable
strength duning exaitement stage
and may suffer injury

The attendant may help restrain
the patient A second person
should be present for protection of
the anesthetist from 2 medicolegal
standpont

Posttronng the Patient

The positton that least possibly interferes
Arms should be along side of the pa
should not be abducted beyond 90°

with respiration 1s the supine
tient If out on an arm board they
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TABLE V
TERMI? OLOGY ¥OR POsITIONS 0F Patienrs ON Oreratin Tanre®

PO \*
zocr"%‘—'—ﬂ PR
e} K 1Y) ‘b 1 JR

1 Supme 12 Iathotomy supine

2 Supwne head up (Faslers) 13 Iathotomy bead down

3 Supme bead down {Trendelenburg) 14 Situng

4 Supine head up—neck flexed~(Thyraid) 15 Semi-sttting

S Supime lumbar hit (gall blaider ) 16 Lateral~—left supine

6 Frone 17 Lateral~nght supine

7 Prone head up 18 Lateral flexed

8 Prone head down 19 Lateral lumbar Lfted (hudney)
9 Prore—pelvis hit 20 Lateral left head elevated
10 Prone—thighs fexed 21 Lateral night head down

11 Prone—head flexed (Cexchellar)
* Symbols in diagram above may be used to de ignate posstion if desired

3 The arms should not hang over the edge of the table otherwise injury
to the radial and other nerves may result

4 When Trendelenburg position 1s used place hnees shightly below break
1n the table Lower foot of table and support body by calves

5 Shoulder braces should be well padded Do not allow shoulder braces
to bend medially, where brachial plexus may be mnjured
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When prone position 1s used place pads at symphy sis, anterior superior
spines and shoulders to minimize pressure

Steep Trendelenburg, prone and extreme lithotomy position may cause
severe arculatory depresston or interference with respiration

Lateral flevion of patient m1y mterfere with adequite ventilation
Llevation of gail bladder barsn the prone or lateral position may cause
preapitous drops in blood pressure

10 Changng from prone to supine positton mAy cause drops in pressure
11 Blood pressure may fall when legs are lowcred from hithotomy position

~
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Application of Masks and Inhalers

Mashs should be snugly apphed and firmly held to the face for successful
inhalation anesthesia by the closed method Mashs for anesthesia by the drop
method are held in the same manner as for the closed system Conse-
quently, the majonty of the remarks below apply to all types of masks

Procedure

1 Select a mask which fits the pa
tient’s face snugly

2 Center the headband under the
ocaput  The retaiming hooks
should be 1n line with the prongs
on the mask

Cover the eyes with a thin fiat
prece of moistened cotton

w

S

Ventilate apparatus by filing and
emptymg the breathing bag sev-
eral times with oxygen until all
odors of previously employed
gases or vapors are dispelled
Wamn patient as mask 15 bemng
applied to the face Allow him to
breath through 1t with obturator
closed Request that patient
breathe 1n a normal manner

n

(=]

Grasp the mask 1n the left hand
so that the thumb rests along
margin at its back, the second
digit on the front (Fig 26)

Wrap the third, fourth, and ffth
digits around the chin, below the

-

Reasons

A snug fit 15 necessary for success
ful inhalation anesthesia The
mask 1s the source of 909 of the
leaksin the closed sy stem

Leaks result of the mask 1s not
properly applied

This protects the conjunctiva from
mask and secretions from the
mouth

Extrancous gases or vapors, par
ticularly ether, may cause exate-
ment or coughing

The patient cannot see movements
of the anesthetist because he
stands behind the patient Sudden
movements and unexpected ma
neuvers may cause excitement in
apprebensive subjects

This grasp permuts distribution of
pressure to proper points on face to
mamtam a snug fit

This grasp allows traction to be
made on the chin to mamtamn a



86

TLCHNIQUES AND PROCEDURES OF ANESTHISTA

mandible, and extend chin so that

it pomnts directly upward (Tig

26)

Distnibute the forearm along the

left side of the head and rest

elbow on the table (Fig 23)

9 Add 600 or 700 cc of oxygen or

gas muxture to the mnhaler and

start the flow of mixture

Explain to the patient that he

may feel the mask pressing tightly

on lus face for a few mmnutes

1 Adyust the nght strap of the
headband to the mask and then
the left Adjust the right side first

o0

12 Turn the head shghtly to the

right as soon as the patient 1s
stage 1T

Comment

1 Always select the mask of small
est capaaty particularly for chil
dren

2 The ponted end (narrow) of the

mask should be placed over the

bridge of the nose

Hold all masks with the left hand

Never use both hands

4 Always wipe the mask dry and be
certam it 1s free from odors before
applying 1t to the patient’s face

w

wn

If a patient 1s extremely appre-
hensive, hold mask hghtly and
touch him as httle as possible
until he passes nto stage IIT

In edentulate persons, msert the
pharyngeal arway, then pad

L=

free airway

The forearm does not become tired
n this position

The patient should never be per
mitted to breath from an empty in
haler

Reassunng the patient estabhshes
confidence 1n the anesthetist and
avoids excitement

Breathing tubes and camster are
connected on the night side of the
mask Therefore this side 15 more
difficult to fasten 1if the left side1s
fastened first

a The “head on the side” position
allows mucous and other secre
tions to gravitate to the side of
the mask and not bachward
This position 15 necessary to
correctly balance the camster
n the to and fro system

o

Reasons

Mimmize ‘“dead space’” as much as
possible The tidal volume of chil
dren1s relatively small These sub-
jects therefore may rebreathe the
contents of a large mask over and
over agan

The wide portion of the mask 1s1n
tended to fit over the mouth

The nght hand should remarn free
for other mampulations

Wet masks are uncomfortable and
annoy the patient They may con

trnbute to the formation of pres

sure marks

Tight feeling of the mask about the
face may further stimulate the pa

tient and cause excitement 1In
stage IT

The mask may be applied more
satisfactorily if the cheeks and an
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b
¥i1o 26a 22d b Fechr.ques for bolding ma ks The thumb ard mdez finger of the left hand ho'd
the ma k firmly to the face the three fingers the airway by supp the chin

and jaw The same technique applies to holding both open and cloced masks Closed masks must be
teld rezardiess of the fact that they are secured by head bands Note that the Yankauer mask in

Fig 26a 13 entwrely open and the gaaze tnmmed to fit the edges Towe! and superflucus gauze con
tnbute to the obrtruction to respiration

cheeks with a gauze pack in each
side of the mouth

7 Dunng long operanons, loosen Tight headbands frequently mter-
the mask atleast once every hour  fere with the arculation to the fore-

head and scalp

1t may become soled of post anes

gles of mouth bulge outward

8 At termmation of anesthesia, re-
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move the headband from beneath  thetic emesis occurs
the ocaiput as soon as the mask1s
disconnected
9 Do not clean masks {or other rub- The chemical soaksinto the rubber
ber apphances) with lysol, creosol, and may burn the face
or other necrotizing disinfectants

Judging Depth of Inhalation General Anesth

Anesthesia affects all the physiological systems of the body to some degree
However, the anesthetist relies chiefly upon certain phvsical signs and symp-
toms 1n the following three systems as guides to the status of the patient and
depth of narcoms

1 The central nervous svstem The behavior of superficial and deep re-
flexes and muscle tone are observed The eyes, because they are accessi
ble and have reflexes which undergo graded changes, are used asa guide
Lud reflex The presence of voluntary control of the eve lid 1s noted
Ocular motion Position and movements of the eye balls in response to
stimulation by hght are noted

Pup llgry change Size and response to hight are observed

The respiratory system Respiratory rate, tidal volume, character of
mspiration and expiration, and intercostal and diaphragmatic activity
are observed continuously

The arculatory system Rate and volume of pulse and vanations n
blood pressure are noted at intervals (see page 51)

N

[

Inkalation General Anesthesia Is Divided wnfo Four Stages

Stage I Analgesia From the beginming of the admimstration of anesthesia
to the beginning of loss of consciousness Use of this stage 1s mited to
obstetnics, dental extractions, and other superficial operations

Stage II Delirium  From the loss of consciousness to the loss of the Iid reflex
This stage 1s of brief duration and 1s often unnoticed n well premedicated
subjects It may be of long duration and accompaned by marked excite
ment m apprehensive, unpremedicated subjects, and alcohol addicts
No well demarcated hine of transition exists between stages I and II

Stage III Surgical From the loss of lid reflex to cessation of respiratory
efforts This fack of respiratory effort must be due to the effect of the drug
Surgery 1s performed 1n this stage The zone 1s wide and for the sake of
convenience 1s divided into four strata called planes*

Stage IV Overdosage From cessation of respiratory efforts to circulatory
fallure Death supervenes unless artificial respiration 1s instituted 1mme
diately to supply oxygen and remove the excess drug from the alveoli and
blood

« Indicate stages by Roman numerals and planes by Arabic numerals Thus the fourth plane of
thurd stage 13 stage I, planc 4
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Sigus 1 the Three Systems

A ervous System

Resparatory System

89

Cirenlatory Systers

Turst
Stage

1 Reflexes remun active but
sensation to pan s dimmn
shed o7 fost

No changes occur 1n cye re
flexes ocular movements or
upilary size

l;Iuwler,wne 18 unchanged
Thesubject remunsconsaous
and aware of lus surroundings

~

-

1 Normal—Nochnge occurs
in rate or amphtude of res
piratory mosements

1 No change occurs in
the 7ate or character
of the pulse

Blood pressure 18 not
changed if subject 13
not apprehensive

~

Second
Stage

1 The cercbral cortex Is de
pressed and consciousness is
gradually lost

Muscle tone increases and
ngpdity usually appears
Supetficsal reflexes arc actine
and may be exaggerated or
byperactive (react to sumuls
tion of shin}

Exatement as charactenzed
by semu voluntary strugghng
singing eryng loud talking
It may appear or be preap
tated by shmuh on touching
the patient

Pupils may dilate react to
Light and possess a regular
outhne

Eyeball movements remam
active but voluntary control
gradually disappears Occa
sionally, pupils are eccentn
cally placed

Veluntary control of lid 1s re
tained (when hd 13 touched
Pﬂ;xent closes eye voluntar
1y,

Ability to vomit cough ap+
snallow persists

[FEEE )

s

tn

EN

~

o

1 Respiratory rateand thythm
are trregular Apprehensive
subjects may breathe deep-
ly or hold their breath
Acapria from deep breath
g may produce bnef pe
niods of apnea

2 Intercostal muscles and di
aphragm remaim active

1 Blood pressure may
nise from excitement.

2 Tulse rate increases
due toexatemrentand
probable sympathete
stimulation

Thrd
Stage

Plane
1

1 Tad reflex * 15 iactve (tone
as well as voluntary control
of the lid disappears)
Superfical reflexes are ob-
tunded (active shmulation of
the skin)
3 Eyebalisareactive When the
hds are hited both move syn
ch Iy m a h 1

(%)

1 Respiratory rhythm be
comes regular and auto
matic

2 Amphtude remains un
changed with some drugs
{ether)

3 Intercostal muscles are ac

tive
Tulldiaph

Y
plane {occasionally motion
may be vertical) The motion
15 preceded by a latent penod
of mactivity of several sec
onds The reflex soon becomes
obtunded and the mation
ceases but reappears 1if the
Lds are closed to exclude Light
momentanly and then re
opened

IS

ity
13 present

S Inspiration and expiration
are of approximately equal
duration The thorax ex
pands as diaphragm ex
pands

1 Blood pressure and
pulse rate gradually
return  to preanes
thetic levels from re
Lef of excitement
unless altered by oth
er factors such as
anoxta  carbon i
oxide excess premedi
cation trauma etc
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S1gns 1 the Three Systems—(Cont )

Nervous System

Resprratory System

Circulatory System

4 Pupils revert to preanesthetic
size

5 The reflexn the pharynx dis
appears and the patient usu
ally tolerates a pharyngeal or
nasal arway without retch
ing coughmg or swallowing
Muscle tone decreases but re
laxation 1s not sufficient for
abdominal surgery

o

Plane 1 Lyeballsb ly 1§ I muscles are stll 1 Nonoteworthy change
2 less active and finally are cen active oceurs 1n blood pres
trally fixed s the lower bor 2 Inspiration 15 quickened sure or pulse rate
der of this plane 15 attaned expiration  shghtly pro unless modified by
2 There 13 2 slight ncrease 1n longed other factors such as
size of pupils as compared to 3 Interrespiratory pause 1s trauma shock hy
plane 1 lengthened percapma etc
3 Cornealreflex s graduallyob 4 Thorax still expands as du
tunded aphragm contracts
4 Laryngeal (glottic) reflex dis~
appears or 13 obtunded
5 Muscle tone decreases and re
laxation 1s improved
Plane 1 Eyeballs remam fixed as in 1 Intercostal mu cles are 1 Noalterationineither
3 plane2 Dilatation of pupalsis paralyzed  progressively blood pressure or
more pronounced Light reflex from above downward pulse rate occurs un
becomes progressively ob 2 Rocking motion of the less modafied by other
tunded thorax gradually becomes  factors such as trau
2 Muscle tone 13 decreased  apparent ma, shock anoma
markedly Relaxation of ab 3 Inspiration 15 quickened ete
dominal muscles 1s usually  expiration prolonged more
sufficient for surgery than 1n plane 2
4 Interrespiritory pause Is
prolonged further
5 Thorax and ntercostal
muscles may retract as di
aphragm contracts
Plane 1 Cyeballs remain centrally 1 Respiration 1s mamtammed 1 Blood pressure de
4 fixed almost entirely by the di creases
2 Pupils dilate widely, become aphragm Itmaybecharac 2 Pulse pressure de-
urregular and do not react to terized by 1 gasping type creases
hight Co: my have , prol d pe 3 Pulse rate increases
a glassy appearance nod of expwation and 2 volume decreases
3 Flacadity of muscles and long pause at end of expira
other tissues oceurs tion
4 Bronchial reflexes ded 2 D d ventul: may
cause cyanosts
Tourth 1 There 1s absence of all reflex 1 Failureofrespiratorymove 1 Circulatory  failure
Stage actvity ments 13 due to medullary follows  respiratory
2 There ltete flacadity of dep farlure unless arbifi
tissues 2 Cyanosis 1s frequently but ctal yespiration 18 1n

[

Pupils are widely dilated
4 Sphincters are relaxed

not always observe

stituted
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The abor ¢ table merely serves as 2 general guide to the depth of anesthesta
by currently employed inhalation anesthetics drugs Vanations occur with
cach agent or 1n using the same agent and another technique of admimstra
tion These are desenibed under the discussion of individual techmques Van
ations frequently occur in different 1mdin wluals Howerver a certan group of
signs persist for a particular individual throughout anesthesia The following
factors may causc considerable modification of many of these signs

Anoxsa Dilatation of pupils, vomiting, nigidity of muscles, and an elevation of
blood pressure are common scquelac

Respiratory Obstruction The character of respiratory moyvements, intercostat
and diaphragmatic activity are altered

Hjypercapnia  Character of respiration 15 modified by the accompanying
hyperpnoea or respiratory depression Llevation of blood pressure 1n
vanably occurs

Increased Intracranmsal Pressure Pupllary signs are modified Lye reflexes,
phary ngeal and laryngeal reflexes are {requently obtunded

Reflex Stimulalion Traction reflexes may contnbute to laryngeal spasm,
coughing, retching

Age of the Patient Pupillary activity decreases with age and 15 often not a
rehable guide after the fifth decade Pupillary size 1s subject to greater
vanation 1n children Reflex activity decreases with age

Status of Palient Reflexes persist for a longer pertod in robust subjects than
1 the weal and mfirm Trequently, they are obtunded 1n debilitated,
comatose, or cachectic subjects

Non-Volatile Drugs Superficial and deep reflexes are obtunded as a rule
by non volatile drugs Ocular teflexes and movements are unrchable
when drugs such as avertin, pentothal and barbiturates of a ssmilar ty pe
are employ ed for narcosis or as the sole agent

Comment Reasons

1 Size of pupils 1s not always a re  Pupillary size 15 modified by the

liable guwde to depth of anes
thesia, and 1s of little sigmficance
i stage YII unless they are di
lated
2 Signs often reappear n different
sequence n the ascent from
stage IV to I dunng recovery,
than m the descent from stage
ItoIV
The patient should not be pre
pared, moved, or disturbed in any
manner before the hd reflex dis-
appears (patient 1s m stage ITI)

[

opium and belladonna alkaloids
employed for premedication The
effects of the combination are un
predictable

Certain signs, therefore, may not
be rehable gmdes to changes

depth dunng mamtenance of 1nes-
thesia

Avoid exatement as strugghng
may ensue under such crcum
stances if stage II has not been
traversed

'
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-

Tilt the mask forward and away
from the eycs when observing
pupillary and other eye reflexes

wn

Exammne both eyes simultane-
ously 1n studying ocular move-
ments and reflexes

When doubt exists regarding ac-
tivity of ocular signs allow the
eyes to close momentanly to ex-
clude hght and then reexamine
them

Never judge depth of anesthesia
by determining the activity of the
corneal reflex

Cyanosis or *“color’ should never
be an ndex of depth of anes-
thesia

9 When several signs are charac-
teristic of a certain plane they do
not necessarily appear simultane-
ously or with equal rapidity

L=

-~

[

The pressure on the eyes, which
may obscure the signs, 1s thus re-
leased without loss of mixture from
the mhalator

Although eyes oscillate synchron-
ously 1n stage IIT they may not al
ways do so 1n other stages

The oscillation reflex “wears off”’
after lengthy exposure to hght, but
reappears after a few seconds rest
1n the absence of hght

Ulceration often results from even
the gentlest stimulation of the
cornea

Cyanosis merely indicates anox
emia It may appear dunng bght
or deep anesthesia

Signs vary mn onset according to
the mechamsm which produces
them and the degree of saturation
of tissues by the agent employed

Depths of Anesthesra Desired for Various Types of Surgery

1st plane Incision and dramages of superficial abscesses, superficial operations
on skin, plastic surgery, suture of tendons of small muscles, mastectomy,
mastoidectomy, thyroidectomy, craniotomy, reduction of fractures of

small bones, and normal obstetrics

2nd plane Surgery of the large bones, gynecological, urological, and pert
neal operations, tonsilectomy and other pharyngeal surgery, thoracic
surgery, hernioplasties, amputations, lammectomies, operative obstet
rics, lower abdominal and eye surgery

3rd plane Upper abdominal surgery, ventral hernioplasties, rectal surgery,
intratracheal and imntra laryngeal surgery, obstetrical surgery requinng

relaxation of the uterus

4th plane Not employed under any circumstances
REFERENCES
Guedel, A E Inhalation Anesthesia Pp 15-39 The Macmillan Co, New York, 2nd E4,

1951

Gillespie, N A Signs of Anesthesia—Anesth & Analg 22, 275-282 September 1943

LTHER ANESTHESIA

Descriptson Lther 1s a volatile mfliammable Liquid whose vapor possesses
marked parcotic potency, a pungent odor, and 1s highly irntating to the

mucous membranes
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Uses

1 Tor surgery of all types particularly that requinng relaxation of
muscles

2 Tor fortifying muldly potent anesthetic drugs

3 Asa complemental agent to basal narcosis obtained from drugs such as
avertin, vanous barliturates, or morphine

Cost Relatnncly inexpensive (approximately 90f per 1b)
Concentration

(a) Tor surgical anesthesia approximately 497 by volume in the alveol:
{b) Tor respiratory failure spprommately 8% by volume in the alveolt

Premedication. Morphine and scopolamine or morphine and atropine 1n
standard doses (see premedication page 39)
Methods of Admsnssiralion
1 By open mosks With aur as a vehucle
2 By sems open mask With air or oxygen as a vehicle
3 By wsuflation With air or other gases as a vehcle
4 By sems closed or closed snhaler With oxygen or other gases

Induction of Ether Anesthesia Induction 1s prolonged because of the irntating
effects of ether (F1g 27) In order to simphfy and shorten the induction
penod the patient 1s anesthetized with a non wrntating rapid acting
drug Under this narcosis the anesthetic concentration of ether 1s at-
tained as rapidly as possible The first and second stages of ether anes-
thesia are thereby shortened (Tig 39)

AN

i \

/

STAGE

Hljw]|mN

K

0 5 15
rea G MINUTES
16 urve showing the rate of transition through the sta;
ges of anesthesia during th
pectad using ether by the open drop techmque ™ The ugh air blood ratio the mléu:g":.xil;clﬁ?;

and its comparatively high solubility 1n wat, 1 ”
which ether requires i er are resp for the prol pertod of ind
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The following are some common methods of induction

1 Nitrous oxide oxygen induction, ether vapor and mitrous oxide oxygen
sequence by the sem1 closed method

2 Nitrous oxide oxygen induction by sem: closed method, ether oxygen
sequence by the closed method

3 Ethylene oxygen mnduction, ether vapor and ethylene oxygen sequence
by the semu closed method

4 Ethylene oxygen induction, by sem: closed method and ether vapor
oxygen sequence by the closed method

5 Cyclopropane induction by the closed method, ether oxygen sequence
by the open or closed method

6 Vinethene induction by the open metheod, ether vapor sequence by the
open method

7 Ethyl chlonde induction, by the open drop method, ether vipor se
quence by the open method

8 Avertin or other types of basal narcosis, followed by any of the above
methods of mnduction and ether sequence

9 Chloroform induction, ether sequence by either the open or closed
methods

Advantages of Ether

1 Itisa potent agent useful for all types of surgery

2 It possesses a wide margin of safety

3 Itis relatively inexpensive

4 Tt s chemically stable and easily preserved

5 It may be admmmstered with very simple apparatus if necessary

6 It may be admmmstered by inexperienced ndividuals under surveil
lance of an expenenced anesthetist in emergencies

7 It allows the use of air as a diluent and source of oxygen because the
concentration required for anesthesia 1s low

8 It does not affect airculation appreciably at the levels of anesthesia
usually employed for surgery

9 It tends to stimulate resptration rather than depressit

Disadrantages of Ether

1 The period of induction 1s slow, prolonged, unpleasant, and often ac
companted by excitement
Recovery 1s slow, particularily after long operations, because tissues
apsorb a large amount of the agent and desaturation 1s slow
3 Tt 1s inflammable and therefore cannot be used with safety in the
presence of cautery, X ray units, or nonspark proof electrical equipment
Tt 15 1rntating to respiratory passages and causes coughing secretion of
mucus, and salivation

£S



INHATATION ANI STHISIA 935

5 Tt disturbs important metabohc functions Liver function, acid base
balance, and carbohy drate metabolism are affected particularly

6 N1user common

Contra Indications to Lther

1 Acute or chronic mnfections of the
upper or lower portions of the
resprratory tract (pulmonan tu
berculosis, active or latent)
Diabetes, or acidosts from amy
cause

[N

w

Nephntis, renal msufficiency

s

Decreased hiver function, diseases
of the hver, jaundice

[

Diseases or 1njuries to the brain
accompanied by increased intra
cranial pressure

Reasons

Secretions may assist the spread of
infection from one portion of the
respiratory tract to another

Llevation of blood sugar and Jow-
enng of carbon dioxide combining
power accompany anesthesia cven
though the duration 1s short
Transtent decrease m renal func-
tion accomp1nies and follows anes
thesia

A transient decrease m hver func-
tion accompanies and follows anes
thesia

Increased intracramal pressure ac-
compames anesthesia, particu-
larly 1n the presence of anoxerma
or carbon dioxade excess

Ether by the Open Drop Method

Principle Ether 1s dropped on a gauze held away from nose and mouth of

the subject so that 1t may be readily vaponzed, mixed with air, and 1n-

haled

Uses

1 For surgery on children and y oung adults

2 For anesthesia which must be admimstered by 1nexperienced individ
uals or 1n the absence of adequate apparatus

3 Asa prehminary to ether by insufflation methods

S

As 2 necessity 1n the event other agents or equipment for their ad-

ministration are not available or impractical

Concentration

1 Surgical anesthesia approumately 4% by volume 1n the alveoh
2 Respuratory failure approximately 8% by volume 1n the alyeol:

Premedication

1 Morphine and scopolamine, or morphine and atropine, 1n standard

doses (see premedication)

Apparatus

1 Wire mask. Yankauer, Ferguson, or other type (Fig 28)
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TFic 28 Vanous types of open masks {or the open drop admmstation
of volatile drugs (Courtesy of Rachard Foregger Ph D)

6-12 layers of gauze or stockinet to cover mash

Pharyngeal arway of size required for the subject

Que eye protector consisting of a piece of rubber dam to cover both
£3€5

I\)Imeral or castor oil for eyes (The castor ol must not be ranad)

Two surgieal towels
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Fi6 29 The ongnal contamer may he improvised as a dropper by cutting two lungitudinal

wedges 10 & cork and placing 1t 1o the opening of the can A wick of rolled gauze passes through one
wedge, the otheracts asa vent,

7 Suction apparatus, tubing, and metal pharvngeal tip (Digg 85)
8 Contamer of ether (1 or } 1b ) arranged to act as a dropper (Figs 29,
30)
9 Vaseline to lubncate eye protector and shan
Technique

1 Prepare mash, ether dropper and lubncate one

side of the eye protector (with Vasehne Petro

leum Jelly) in the desired manner

Arrange patient 1n usual manner descnbed for

halation anesthesia Apply blood pressure

cuff, leg strap, and wnst cuff i routine man

ter

3 Cover eyes mth protector and drape the fore-
head and eyes with a folded towel

[X]

Tic 30 The onginal container may quickly be conyerted into 8
dropper by preraang the soft metal top with a large safety pin and en
farzing the boles to adjust the rate of flow
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4 Apply mask to face Hold 1n same manner as other masks (see holding

masks and Fig 26)

5 Allow ether to flow at the rate of one drop every three or four seconds
at first and gradually increase to as fast a rate as patient tolerates

vapor

6 Continue dropping the ether as rapidly as necessary to maimtain the

desired depth of narcosis

Signs of Anesthesia The signs of anesthesia are 1dentical to those described
under Judging Depth of Inhalation Anesthesia (page 88)

Adrantages of Ether by the Open Drop Method
1 The dead space 1n mask 15 small important in children)

2 No elaborate apparatus 1s required

3 Air may act as the source of oxygen

Dssadvantages of Ether by Open Drop
AMethod

Induction period 1s long and dis-
agreeable to the patient, averages
1015 minutes whether or not the
anesthestist 15 expenenced
Desired depths of anesthesia are
difficult to mamtain at a constant
level

—

N

()

The escaping vapors create a fire
hazard

Disturbances 1n carbon dionide
tension 1n the lungs are frequent

Mo

(2]

It 15 wasteful and expensne

(=3

Vapoenzation 15 not adequate to
maintain  anesthes:a 1 most
adults, particularly 1n warm ch-
mates

Cold ether vapor 1s inhaled

-~

Mild anoxema 1s not uncom-
mon

2]

Complications

Reasons

The drug possesses irntating prop
erties and high air-blood distribu
tion co efficient

The rate of vaponzation fluctu
ates with changes mn respiratory
volume and the temperature of the
mask

It 15 impossible to confine the
vapors

Hyperventilation from respiratory
stimulation may cause a decrease of
carbon dioxde 1n the alvech

The major portion of the ether es-
capes into the air Closed methods
are more economical

The semi-open method must be
employed mn these arcumstances
(page 100)

This may enhance secretion of
mucus and may lower body
temperature

Oxygen 1n the air 1s diluted by the
ether The tension 1n the alveolt1s
thereby reduced

1 Txcess mucus secretion Commonly occurs 1 poorly premedicated
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subjeets Some mucus forms dunng induction regardless of premedi-
cation Admimster atropine or scopolamine before anesthesia to mim

mze sccretions

2 Laryngeal spasm Usually appears carly during anesthesia from strong
concentrations of ether ot ts mtiated by mucus n the Jarynx or
pharynx

3 Overdosage Occurs after nnesthesia 1s well estabhshed Rare dunng
the nduction penod unless the patient 1s non resistant from dehilita
tion, shock, coma, ete

4 Conjunctivitis Lther, blood, or sccretions may pass inte theeycasre
sult of careless techmque

5 Bhstenng of the shin Caused by a combination of ether, moisture, and
pressure apphied over an area of shan

Comment Reasons

1 Drop ether slowly at first and - If concentration of the vapor 151
crease rate gradually, steadily, creased too ramdly, spasm, mu
and as fast as patient tolerates cus, and coughing imvanably re
the vapor sult

2 Tumn the head to one side after Mucus and saliva collect at the
patient has passed into stage XIT  side of the mouth and do not flow

over face into the eyes

3 Tf coughing occurs dunng the sn-  The concentration in the pharynx
duction perod, or concentration 15 diluted by this maneuver and
of ether 15 1ncreased too rapidly, spasmis avoided
Lft mask momentanly and re-
place it after the patient takes
several breaths of mr

4 Replace wet mash covers with  Water vapor from the lungs con
dry gauze denses on the cold mash Vapon

zation 1s retarded and obstruc
tion to respiration 1s increased by
wet gauze

5 Do not apply traction to clun or  Such stimulation precpitates ex-
lower Jaw while patient 15 con  aitement which ordinanly can be
saous dunng induction (stage II  obwiated
and stage I)

6 Do not cease dropping ether if The excitement stage will be pro
patient becomes exated Con  longed or the patient may pass

tinue the admimistration as rap  back into first stage 1f admimstra-
1dly as 1t 15 tolerated tion 15 halted The object 1s to 1n
crease the concentration and pass

’ nto stage IIT as soon as possible

Do not wrap towels about the
mask when anesthetizing children

Excess carhon dioxide may accu-
mulate and symptoms of carbon
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unless absolutely necessary and
then only loosely

Use the suction freely and remove
all secretions as often as neces-
sary

Increase and decrease dropping of
ether gradually and admumister 1t
continuously dunng maintenance

If signs of suboxygenation appear,
msert a nasal catheter mto one
nostril—admimster oxy gen at the
rate of 500 cc or more per minute

dioxide excess develop

A patent arrway must be mamn
tamed Incidence of postanesthetic
complications 1s increased when
secretions are excessive

A constant concentration of ether
vapor 1s necessary under the mask
to mamtam a proper alveolar ten
sion for the desired plane of anes
thesia

When air alone 15 a velucle for the
vapor, the oxygen tension may be
reduced

Ether by the Semz Open Method

Principle

1 The technique and principle are similar to the open drop method except
that ether vaporis confined by wrapping a towel about the mask Some
degree of rebreathing thereby 1s instituted (Fig 31)

Uses

1 When vaponzation by the open method 15 inadequate
2 In warm chmates when vaporization proceeds rapidly

Technigue

1 Same as for ether by open drop with the exception that a towel 15
wrapped about the mask 1n a cmmney like fashion

Advantages
1 It allows a greater concentration of ether to be mhaled than by the

open method

2 Tt 1s the only satisfactory method of obtaining anesthesia 1n an adult

by the drop method

Disadvaniages
Rebreathing may increase carbon dioxide tension to undesired and

1

Lol

perhaps dangerous levels

Oxygen tenston 1s decreased by interference of ventilation by the towel

The possibihty of overdosage 1s ncreased
Hyperpnea from carbon dioxide excess often exaggerates abdonunal

movements and handicaps the surgeon
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Comment

1 Always begn admmstration by
the open method and gradually
wrap towcl about mask s anes
thesia progresses

2 ‘The tonel should be apphed in a
clumney bhe fashion about the

mas)
3 The top should be opened widely

R
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Reasons

Rebreathung  from  outsct may
cuuse patent to struggle and
cough beeause the concentration
of cther s too strong

Lther vapor s heavier than ur wnd
will thus be confined over the
mash

Tins allov s free passage of carbon

F1o 31 Semi-open techmque of anesthena by the drop method Note that the towel
18 arranged in 2 chimney hike fashion about 2 Tergu.en mask,

and the entire mask should form
the floor of the enclosure (g
31)
4 Do nat cover any portion of the
mask with the towel
Always admmmster oxygen with
nasal catheter under mash (1~1}
hters per mun )

(23

dioxde and ovygen through the
mask

Obstruction to respiration results
Prevents anoxia
Minimizes excitement

Lther by Insufftation

Principle

1 A current of air, of oxygen, or a mixture of mtrous oxide or ethylene and
oxygen 18 praplled over the surface of iqud ether or through 1t 1n the
form of fine bubbles, and the mixture of gases and vapor 1s conducted
wmto the nose or mouth and trachea through 2 tube or cannula
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Twpes

1 Inmtranasal wmsuflation
The mixture 15 conducted into the oropharynx by a single or double

nasal catheter (Fig 32a)

2 Intraoral wnsuflation
The mixture 15 conducted mto the oropharynx by a cannula or
“ether hook” placed m the mouth (Tig 32b)

3 Intratracheal wsufflation
The mixture 15 conducted mnto the trachea by nserting a lubricated

LLLL

F1¢ 32 (a) Nasal prece for nasopharyngeal insufflation of anesthetic gases and vapors (b) Ether
hook for oral insufflation of anesthetic g2 esand vapors {Courtesy of Richard Foregger PhD)
catheter into the lumen of an intratracheal tube (see artificial airways,
page 157)
Uses
1 For operations ahout the head or face, pharynx, larynx, trachea, or
esophagus
Premedication
1 Morphine and scopolamine, or morphine and atropine, 1n standard
doses (same as for open ether}
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Materials

1 Tther vaponzer and connecting tubes

2 Mechamieal ut compressor ot other source of compressed g1s

3 Reduang valve f o linders are used 75 a source of gas

4 Nasal catheters 14-18 1 The size vanes with the subject (of ntranasal
msufliation 1s to be employ ed)

“Tther hook” (f oral route 15 contemplated) (g 33)

6 Vaschne to lubncate the catheter (nasal route)

tn

Techmgue {Orol)

1 Test the vaponzer and place 1t 1n a conventent position which 1n no
way mterferes with the surgical team

2 Anesthetize the patient with ether by open drop techmque and attain
the level of anesthesia desired to complete the operation

3 Commence vaponzation of ether Be positive the mixture 1s flowing

through the cannula or catheter Test the flow of gas by holding the

cannula aganst palm of the hand or by cautiously smelling for cther

Remove mash and immediately tnsert hook or cannula into the mouth

Suction pharynx if secretions are present

Proceed as described under “open drop” technique for signs of anes

thesia, maintenance of airnay, and precautions

ot

Technique (Nasal)

1 Anesthetize patient as descnbed under Oral Insufflation

2 Mark off a distance equivalent to the distance between the ala of nose
and tragus of the car on the catheter

3 Commence the vaponzation of ether and insert the well lubrcated
catheter the measured distance 1nto the nostnl

Aduantages of Insufflation

1 “Dead space” 1s mimmal or neghgible
2 It may be employed when intratracheal anesthesta 1s not feasible, prac-

tical, or desirable for oropharyngeal surgery and operations about
head, face, or nech

Disadvantages

1 Awrway 1s frequently maintaimed with difficulty particularly »f the head

18 not accessible to the anesthetist
The quantity of ether vapor delivered by the vaponzer 1s frequently
msufficient to mamtain anesthesia for adults

The air ether mixture 1s an explosive and a fire hazard
The method 15 wasteful and expensive

W G
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b

F16 33 (a) Diagram 1llustrating oral msufflation of volatile hquids (A) Source of compressed
gas usually air or oxygen (B) Jar contaiung velatile hquid. (C) Trap to prevent hquid from aca
dentally passing over into the mouth (D) Hooked cannula (E) Blade to support the tongue and pro-
widen patentarway (b} The Junker bottle used for insuffiation employs 2 hand pump ag the source
of air

5 ILiqud ether may be propelled into the pharynx if the vaponzer 1s not
equipped with a trap

6 Objectionable quantities of ether are inhaled by members of the surg:-
cal team
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Comment

1 Alsays start and test vaponzor
before placing the hook or cath
cteran the mouth or in the nose of
the patient

2 Judge depth of anesthesia by the
responses of the patient to the
cther and not by the size of the
stream or the rate of vaporization
of the hquid

3 Lower head below the level of the
shoulders 1n performing ntra
oral, mtranasal, or ntrapharyn
geal operations or if secretions are
excessive

4 Remove hook from mouth or
catheter from nose when ether 1s
discontinued

5 If vaponzation is inadequate sur-
round the cther contamer with
warm water to assist in vaporiza
tion

6 Add sufficent oxygen to what-
ever gas 1s employ ed to propel the
‘apor

Varahons of Insuflatson Technique

1 Insufflation nto pharyngeal atrway

105

Reasons

Leaks or other mechamend defects
may decrease the output of vapor
even though the apparatus appears
to function well IHigh concentra

tions of ether, liquid ether, or gases
under pressure may be blos n into
the upper respiratory teact of ap

paratus is defectine

Vaponzation varies as the tem

perature of the ether changes

Prevent aspiration of secretions or
blood into trachea or bronclual
tree

1t apparatus 15 equpped with a
warming device, pure ether vapor
may be distilled into pharynx and
cause spasm or overdosage

Lther becomes progressively cooler
and does not vaponze so well as
the operation proceeds

The oxygen tension may be re-
duced to dangerously low levels
unless extreme care 15 exerased

& The dehvery tube from the vaponzer 1s attached to an oropharyn-
geal airnay equipped with a mipple designed for the purpose, or a
catheter may be threaded through its lumen into the pharynx An-
esthesta then proceeds as in the foregoing techmques

2 Insuflation wnto tracheotomy cannula

a A loose fitting lubricated catheter attached to the msufflation tube
may be inserted for a distance of one to two inches into the cannula
The patient 15 first anesthetized by the open drop method by plaang
the mask on the neck over the cannula and then gentle ansufflation
1s practiced at a positive pressure not to exceed 25 mm Hg
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Lither Analgesia

Description Use of Stage I anesthesia obtained by inducing stage III anes-
thesia and permitting patient to pass back into lower strata of stage I

Uses

1 Tor surgery in which the patient’s constitution forbnds use of deep anes-
thesia (poor nsh patients for cardiac surgery)

Preparation

1 Ixplain contemplated procedure to patient and assure that no pawm or
discomfort will ensue

2 Admmster scopolamune, atropine or other anticholinergic agent one
hour before induction time

3 Admimster pentothal 1n divided doses to mnduce hght basal narcoss
Techmque 15 best carried out 1n anesthesia room

Procedure

1 Anesthetize patient deeply with ether, using open drop, mtrous oxide
or ethylene ether oxygen sequence

2 Intubate using succinyl choline and topical anesthesia

3 Daiscard ether mixture and allow patient to pass back mto first stage

4 Add sufficient amount of ether to mamntam patient i this Stage I

Comment

1 Maintam level at point at which patient barely responds to questioning

2 Remember nausea and vomiting may occur if analgesic state 1s too

hight

“Buching” and gagging are prevented by use of topical anesthesia

Not suitable for states requiring muscle relaxation

Be sure to induce surgical anesthesia (Stage III) then permt reversal

into stage I

6 Some patients not suitable for the techmque—become unruly and un-
cooperative

[ I N

REFERENCES
Gwathmey, J T Anesthesia 2nd Ed The Macmillan Co New York 1929
Adnany, J The Pharmacology of Anesthetic Drugs 2nd Ed Pp 25-28 Charles C
Thomas Springfield, 1941
Goodman L and Gilman, A The Pharmacological Basis of Therapeutics Pp 58-77
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N11rOUS OXIDE ANESTHESIA

Descriplion A non irntating, sweet-smelling, non inflammable, inorgamc gas
which possesses 2 mild narcotic potency The anesthesia 1t produces 1s
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charactenzed by a rapid induction and vapid recovery but 15 rarely
deeper than first plane (Lig 34)

Uses
1 Tor operations not requinng profound anesthesia or muscle relaxation
2 As an induction agent for cther
3 As a supplemental agent to basal narcosis or intravenous anesthesit
4 Tor operitions requinng use of cautery, cndotherm, endoscopes, or

other electncal equipment which may be a source of fire hazard

S Tor analgesia for obstetncal or dental surgery
6 Tor thoracic surgen

Cost Relatnely inexpensne, 1§ to 13¢ per gallon
Concentralion

1 Analgesia, 35-50% by volume 1n the alvcol

2 Anesthesia, $0-907, by volume in the alveol

3 Respiratory failure, 90-100%, by volume in the alscoh (duc to the com
bined cffects of anowia and the drug)

Premedication

1 Morphine and scopolamine or morphine and atropine in full thera-
peutic doses (see premedication) The doses employ ed should be Jarge
enough to decrease reflex nntability and metabolic rate

Matersals

1 Machine having a flowmeter for mitrous oxide and ovygen, a closed
whaler equipped mith an exhalation valve (aircle filter), and a vapor-
1zer

2 Sphygmomanometer

3 Artifical awrway

4 Intercoupler (if the addition of ether 1s contemplated)

Procedure for Nitrous Oxide Oxygen Reasons
Anesthesia

1 Close the obturator at the mash
and fill inhaler with nitrous
oxide 85% and oxygen 15%

A full bag 1s employ ed At the out-
set to more qunehly dilute aind dis
place the ur m the 1pparatus and
Tungs with anesthetic gas
Stimulation created by the pres
sure may cause patient to become
;xClted as he passes through stage
1
Catbon diovide should be removed
to prevent the fecling of suffocn

2 Adjust but do not fasten mash to
face

3 Turn on carbon diovide absorber
and open obturatar sa that P
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STAGE

s
T T T e
0 5 10 i5
MINUTES v
Fic 34 Changesin gas tensions 1n the lungs, mhzler, and expired gases d dunng the induction and
maintenance of nitrous oxide ether by the ‘The subject

breathes from an inhaler into which 1s admitted a mixture of oxygen and mtrous oude (1) The air
1n the lungs 18 mixed with the gas (2) The nitrogen normally present 1n the lungs 1s elminated
through the exhalatton valve The patient passes into surgical anesthesia (Curve A) as soon as the
witrogen 1s replaced by mtrous oxide (85%) (3) When first plane anesthesia 1s attamned addition of
ether 1s started (Curve B) The ether concentration required for surgical anesthesia can be more
rapidly attamned duning the easily induced anesthesia of the non irntating mtrous oxide The flow of
nitrous oude must be mantained while ether 1s being added otherwise recovery occurs (Curve C)
before sufficient drug 18 present in the alveolt to maintain third stage ether anesthesia (4) The con
centration of ether 18 sufficient for surgical anesthesia (5) The flow of nitrous oxide may be gradually
diminished since enough ether1s added to maintain first plane anesthesia (Point D) (6) Rebreathing
with a closed 1nhaler 1s then mstituted Duning induction some nitrous oxide and ether are also lost
through the exhalation valve along with carbon dioxide and mitrogen (L) Some mtrous oxide remains
1n the inhaler and lungs dunng mamtenance Although the lungs are depleted of nitrogen i the be
ginming of some s gradi d from the tissuesand accumulatesin the mhaler
(6) Ether must be added from time to time  or even continuously n large subjects o replace the drug
absorbed by the tissues Oxygen s added to satisfy metabolic needs  carbon diomde 15 absorbed by
soda hime

tient breathes from the inhaler  tion which patients frequently ex
pertence during induction

4 Adjust flowmeter to deliver oxy A mixture of 8097 mitrous oude

gen at 1200 cc and mitrous ox  and 20% oxygen 1s thus assured
yde at 4 lters per munute (or 1n the mhaler (Table VI)
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80% NiO 207 O: f automntie,
demand type miung meter 15
employ ed)

5 Open exhalation valve sufficiently
to allow cxcess gases to escape
from mhaler but not so widc that
the bag becomes deflated

o

Increase or decrease the flow of
mtrous oxide to the amount re-
qured to obtun and mantain
anesthesia

-

As soon as the patient 15 1n stage
III fasten mask securely to face

0

Allow mixture to flow until pa
tient 1s1n stage JTT then decrease
the flow of mitrous ouide to ap
proximately 1000 cc per minute
or less according to the needs of
the patient Add O, according to
Table VI

Close exhalation valve almost en
tirely but allow for escape of ex
cess gases which would accumu
late 1n the apparatus

k-4
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Nitrogen, some mitrous oxide, and
carhon droxide are ¢chminated dur-
ing c¢ach exhalation  Ultimately
most of the mitrogen in the alveoli
15 replaced by nitrous oxide and
oxygen and the patient passes
mnto stage IIT

The alveolar tenston of the gas nec-
essary for anesthesia vanes ac-
cording to theindividual, the state
of the patient, and effectiveness of
premedication No fixed percent-
ages can be recommended

A snug fit prevents inhalation of
air about the face cushion and sub
sequent dilution of the mixture
The mixture in the nhaler and
lungs tends to become diluted from
leaks, mtrogen, oxygen, etc, and
patient w1l recover from anesthe-
s1a at an inopportune moment if
nitrous oxide 15 not added 1n small
amounts

Overdistension of the breathing
bag causes a positive pressure 1n
mhaler wiich disturbs respiration

TABLL VI
ProPORTIONS OF NITROUS OXIDE AND OXYGEN W nticH MusT BE FLow 1NT0 A SEMI-CLOSED
INHALER TO ASSURE 209 OXYGEN 1V THE MASE ON INSPIRATION

MO ’ 0
400 cc 600 cc
500 l 625
750 675

1000 | 750

1500 800

2000 250

2500 025

3000 1000

3500 1100

4000 1200

4500 1400

5000 1550

5500 1700

6000
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Comment

1 An 80-20% O. mixture does not assure adequate oxygenation unless
supplied at the minute volume exchange of the patient Lnnich the
mixture when using flows at less than this rate (Table VI)

2 Always turn soda lime absorber on Carbon dioxide accumulates unless
mixture 15 supplied at mimute volume exchange '

Stgns of Anesthesia

1 Without anoxia the signs of mtrous oxide anesthesia conform to those
enumerated 1n the table Judging the Depths of Inhalation Anesthesia

(p 88)

If anesthesia cannot be maintamed 1n stage III without decreasing the oxy
gen to less than 209, ether or other desired drug should be added to the mux-

ture and oxygen tenston mcreased as described below

Nautrous Oxide Ether Oxygen Sequence Reasons
(g 39)
1 Begn as for mtrous oxide oxygen Induction 1s same as for mitrous

2

w

'

w

(=

anesthesia

As soon as patient passes into
stage III turn off carbon dioxade
filter

Start vaponizing ether gradually
and 1ncrease concentration as
rapidly as patient tolerates the
vapor

Continue flow of mitrous oxide
and oxygen allowing exhalation
valve to remain open dunng the
mtroduction of ether

When the necessary concentra-
tion of ether 1s attaned, gradu-
ally decrease flow of mitrous oxide
Decrease at rate of 1000 cc every
two munutes Ultimately the en-
tire flow will be off (within 5
minutes as a rule)

Close exhalation valve when the
flow of mtrous oxide 1s stopped
and adjust oxygen to 400-500 cc
per minute

oxide oxygen

Carbon dioxide 1s desirable to
stimulate respiration and increase
tidal exchange to facihitate absorp

tion of ether

Additions of ether must be gradual
and 1n amounts which patient can
tolerate Lxcess ether causes cough

mucus secretion, or spasm of the
larynx

Anesthesta with nitrous oxide must
be maintamned while ether 1s being
raised to the concentration neces

sary for surgical anesthesta (Fig

34)

All concentrations of gases and
vapors should be raised or lowered
gradually

This nstitutes rebreathing of
ether and carbon dioxide because
the filter s still off
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7 Allow 1 Ivperprea to detclop
Continue to dd cther s rapidly
5 tolerated duning the Inperp
nel

§ \s con as the haperpnea be
comes maanl and respiraton
exeursions begin to dechine from
the depression caused by carbon
dionide, graduatly tusn on the
filter Domg 1t m steps takang 3
or 4 mmutes to go from off to
on

9 If after cubon dioude s re
mored, the patient does not toler
ate the ether concentrition pres
ent 1n the inhaler, dilute muxture
with a fes hundred ce of mtrous
oude Discontinue carbon dionide
absorption, reestabhsh a hvper
pnea, and graduatly ncrease the
cether once more

10 Gradually tum on the filter This
ume the ether concentration 15
usually tolerated I not, repeat
the process once agam or as often
as necessary for the corcentration
to be tolerated

i1 Continue addition of cther and
adjust oxygen to the patient’s
metabohc requrement (250-300
cc per minute)

Signs of Anesthessa

it]

The nh orption of ether in the 1l
seolt 15 {rabtated dunng the
crezed ventilttion

Remove carbion diovde to prevent
deletenous effects on arculation
and respiritien Carbon dioude i
tuph concentritions causes depres
sion of the centril nervous svs
tem

Carbion dioxide possesses some 1n
esthetic properties and its rpd
removal causes hghtonng of 1nes
thess:n I the concentrition of
ether in the nhaler 1s too hugh, the
patient may hold lus breath or
cough 15 soon 15 the carbon diox
de 15 removed

Carbon dioxade reestablishes the
fy perpnea necessany to facihtate
absorption of ether

Lther must be added throughout
the operation to replace the por-
tion absorbed by tissues from the
blood

1 The signs of anesthesia ate sdentical wath those described for ether

Adrantages of Nutrous Oxide

It 15 non inflammable

Ot R

adequate

-~

It 13 non urntating to the resprratory tract

It 1s mexpensin ¢ 3f carbon diouide absorption techmaque 1s employed
Induction and recovery are rapid (2-3 mimutes)

Tt does not depress the respiratory or arculitory system

It disturbs physiological functions only shghtly 1f oxygenation 1a

Post anesthetic nausea and emesis are not common
It 15 useful for analgesia, esther continued or mtermittent
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Dusadvantages of Nutrous Oxide

1 Tt does not ordinanly yield anesthesia below first plane unless accom-

pamed by some anoxia

2 Relaxation of muscles 1s inadequate for major surgery
3 Danger of asphyvia 1s always present, particularly when admimstered

by 1nexpenenced individuals

Complications

1 Falure to obtamn third stage
anesthesia

2 Apnea—usually lasts 10 or 15

seconds

3 Retching and vomiting during
anesthesia

4 Anoxia

Stgns of Anoxsa with Netrous Oxide

Cause

Usually due to unsatisfactory pre
medication or dilution of the gas
by oxygen, air, or nitrogen
Follows the addition of oxygen
dunng anoma Due to the loss of
carotid body stimulation by the
anoxemia

Usually follows dilution of the mix
ture with air or oxygen with subse-
quent hightemng of the anesthesia
Most common when anoxia has
been present

Due to reduction of oxygen tension
by excess nitrous oxide

1 Increased rate and depth of respiration, frequently irregular and jerky,
often accompanied by phonation, “crowing,” or groaning on inspiration

or expiration

Clevated blood pressure
Increased pulse pressure

[T AN

Slow, bounding pulse (approximately 60)

Cyanosis of skin, mucous membranes, nail beds, and conjunctival

vessels Blood 11 the operatsve wonnd oppears dork
6 Rugidity of the muscles of the body, followed by twitchings of small
muscles, gradually merging into convulsive movements of large

muscles as the anoxia mcreases

O 00 =1

Overdosage
1 Signs

Sweating and coldness of the skin
Dilated pupils, which do not react to light
Secretion of small amounts of thick glairy mucus

a Without anoxia Overdosage 15 a remote possibility unless the sub-
ject 1s debilitated or monbund, or basal narcosis er large doses of
nonvolatile drugs are employed 1n conjunction with the agent
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Witk anoxia

1 Respiratory falure Usually preceded by irregular, stertorous,

spasmodic, or very rapid breathing

Marhed cyanosis of mucous membranes and skin

Brads cardia

Hypertension—a rapid fall 1n blood pressure soon supervenes of

not rehieved

5 Widely dilated pupils

6 Spastiaty of muscles (in early stages) followed by twatchings
and convulsive movements Complete flacadity soon appears

7 Loss of all reflexes

> L 13

Treatment of asphyxia

L3

Artificsal resprration

1 Insert an artificial airway (oropharyngeal)

2 Hold mash firmly on face and secure a snug fit

3 Tl rebreathing bag of the inhaler with pure oxygen

4 Inflate thorax by alternately compressing and relaxing breathing
bag If spasm 1s present, force oxygen mnto lungs Lven a small
amount may assist in rebeving the anoxa and overcoming the
spasm

Contra-Indiwcalions Reasons

1 Nitrous oxide without any reduc-
tion1n the normal alveolar oxygen
tension

None, if depth of anesthesia
obtained by this techmque 15
satisfactory

2 Nitrous oxide with a shght or
moderate decrease i alveolar
oxygen tension

a

o

I

Hypertension and associated

Anoxia causes an elevation of
cardiovascular diseases

blood pressure and increases car
diac imtability

The decrease 1n oxygen tension,
even though shght, may cause se-
vere anoxemia 1n pulmonary dis
ease

Anoxa enhances acdosis regard
less of 1ts etiology

Anoxia marthedly disturbs hver
function

The basal oxygen requirement 1s
increased 1 these conditions A
decrease mn efficiency of the agent
15 observed

All types of diseases of the res-
piratory tract, but particular
Iy if vital capacity 1s fowered

Diabetes, renal msufficency,
or acadosts from any cause
Impaired hiver function

Fever, toxemia, or diseases ac-
companted by an increase 1n
metabolic rate
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f Shock, hemorrhage, or ane
mias

3 Nitrous oxide with ether
The contrandications are
1dentical with those described
for ether (see ether)

Comment

1 Do not expect the impossible of
mtrous oxide

2 Do not expect satisfactory anes
thesia without proper premedica
tion

3 Do not tolerate leaks about the
face piece or 1n other parts of the
mhaler

'

Avord mtroducing an artifical
arrway during nitrous oxide anes-
thesia unless 1t 1s absolutely nec-
essary to do so

Observe nail beds, mucous mem-
branes, and conjunctival vessels
for cyanosis 1n Negroes or other
heavily pigmented subjects
Record blood pressure and pal
pate pulse frequently dunng m
trous oxide anesthesia

Do not rely upon cyanosis as a
symptom of anoxemia

w

(=

-~

=]

Rely upon physiological responses
as guides to depth of anesthesia
and degree of oxygenation rather
than the proportions of gases
registered by flowmeters
Always employ the sem closed
method for mduction of anes
thesia (T1g 34)

o

Anoxia increases capilary per
meability and enhances peripheral
circulatory failure

The addition of ether to mitrous
oxide immediately converts the
anesthesia to an ether anesthesia

Reasons

The gas 1s satisfactory for induc
tion of ether anesthesia or first
plane anesthesia but not for deeper
anesthesia

Premedication facilitates non as
phyxal anesthesia with this drug

Air asprrated into the apparatus
reduces potency of the mixture by
decreasing the partial pressure of
nitrous oxide 1n the alveolr
Anesthesia 1s so light that often
the patient inhales room air during
the insertion and recovers before
the arrway 1s properly placed
These structures lack the usual
skin pigment and best reveal the
presence of excess reduced hemo
globin

Circulatory changes offer excellent
critena for detecting the presence
of anoxia

Cyanosis may not be apparent in
severe anemias The appearance of
cyanosis depends upon (1) the
hemoglobin content of blood, (2)
amount of pigment 1n the skin, (3)
cahber of the peripheral vessels,
and (4) thickness of the skin
Discrepancies frequently exist be
tween the flow of gases registered
and concentrations delivered be
cause these flowmeters are subject
to mechanical derangements

The nitrogen 1n the alveolt must be
replaced by mitrous oxide to ob
tain anesthesta and can be ehm:
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nated onh by gyrctingat throush
the exhalating valve
10 Revett 1o the clowed svetem for  The clo-~d eyztem affords a <aving
the mauntenance of anesthena of gas and beiter control of earbon
thoxide tenvon
11 Add oxrgen cautioteh dunngan Sudden or exces 1ve difution of the
duction and muntenance ruxtuse may caute the patient to
pass from etape 1 to stage 11
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ErmsLrsr ANESTHESIA
Deserspien A mon irntating, nflammable, gaseous hy drocarbon which pos-
«csses an cthereal odor and a mild narcotic potency The anesthesia it
produces1s charactenzed by a rapid induction and recovery but 1s rarelh
deeper than first plane (Nig 34)*
Uses
1 Tor operations requinng approumately first plane anesthesia
2 As an induction agent for ether
3 For thoraaic surgery, because of sts non imtating qualities
4 As 2 supplemental agent for intravenous anesthesia or basal narcosts
5 For analgesia for obstetrical or dental surgery

Cost

-

Relatively mexpensive 1€ to 2¢ per gallon

Concentration

1 Analgesia 35% to 50% by volume in the alveoh
2 Anesthesia 80% to 85%, by volume m the alveoli In well premed:
cated subjects, less than 809 may be effectine
3 Respiratory falure 90% to 1009 by volume in the aheal: (due to the
combined effects of anoxia and the drug)
Premedication

1 Morpline and scopolamine or merphine and atropine 1 full thera.
peutic doses {see premedication) The doses employ ed should be large
enough to decrease reflex amtabikity and metabohe rate

Matertals

1 Machie having a closed inhaler equipped with an exhalation valve
¢ Fihylene bas potency, pharmacolopical praperties and uses simular to mitrous onde
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2 Sphygmomanometer
3 Artifical airway
4 Intercoupler (at all times)

Procedure for
Ethylene Oxygen Anesthesia

1 Tl breathing bag (5 liter) with
an 809-20%, muxture Close ob
turator at mash

2 Adyust, but do not fasten mask to
face

Turn on carbon dioxide filter and
open obturator so that patient
breathes from the inhaler

[

'

Adjust flowmeter to deliver 1200
cc of oxygen and 4 hters of
ethylene per minute

Open exhalation valve to allow
excess gas to escape but not so
wide that bag becomes deflated

wm

(=3

Increase or decrease the flow of
ethylene to the amount required

Reasons

A bag filled with the gas 1s em
ployed at the outset to more
quickly dilute and displace the air
i the appartus and lungs with
anesthetic gas

If the mask 1s fastened, the shimu
lation mav cause excitement In
passing through stage IT

Carbon dioxide should be removed
to prevent the feeling of suffoca
tron which patients frequently ex
perience during induction

A mixture of approximately 80%
anesthetic gas and 209, oxygen 1s
thus assured 1n the mhaler
Nitrogen and some ethylene are
thus ehminated with each expira
tion Ultimately the mtrogen in
the alveol: 1s replaced by ethylene
and oxygen and the patient passes
nto stage IIT

The alveolar tension of the gas
necessary for anesthesia vanes ac

TABLE VII
PROPORTIONS OF ETEYLENE AND OXYGEN WHICH MusT BE FLOWN INTO A SFMI-CLOSED
INHALEP TO ASSURE 20%, OXYGEN IN THE MASK ON INSPIRATION

Ethylene Ox3gen
400 cc 600 cc
500 625
750 673

1000 750
1500 800
2000 830
2500 925
3000 1000
3500 1100
4000 1200
4500 1400
5000 1550
5500 1700
6000 2000
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to obtain and maintmn ancs
thesia

-~

As soon as patient 15 in stage III,
fasten mash sccurely to the face

o

Reduce flow of ethylene to 1000
cc or less per mmnute according
to nceds of patient Add ovxygen
according to Table VII

b=

Close exhalation ‘alve almost
completely but allow for escape of
excess gases

117

cording to the individual patient
and effectiveness of premedication
No fixed pereentages can be rec
ommended

A snug fit prevents mhalation of
air around face cushion and subse
quent dilution of the mixture
Small amounts of cthylenc must
be added continuously because
mixture 1n inhaler tends to become
diluted by mitrogen and oxygen
from leaks and other causes
Overdsstension of the breathing
bag causes positive pressure in the
inhaler wiich disturbs respiration

Signs of Anesthessa If anoxia 1s not present, signs of anesthesta with ethylene

conform to those erumerated 1 the table under Judging Depths of
Anesthesia {page 88) If anoxia complicates the anesthesia, the signs are

altered and not at all rehable

Comment

1 If anesthesia cannot be maintained 1n stage ITIT without reducing the
oxygen tension to less than 209} ether should be added to the micture
and the oxygen tension increased as described below

2 An 80 20% O. mixture does not assure adequate oxygenation unless
supplied at the muinute volume exchange of the patient Tnrich the
mgture when using flows at less than this rate (Table VII)

w

Always turn soda lime absorber on Carbon dioxide accumulates unless

the mixture 15 supphed at the minute volume exchange

Procedure for Ethylene Ether

Oxygen Sequence (Fig 34)

1 Begm as for ethylene anesthesia

2 As soon as stage III has been at-
tamed with the ethylene oxygen
mixture, turn off carbon dioxide
filter

Start vaponzing ether slowly at
first and 1ncrease the concentra-
tion as fast as patient tolerates it
Contiue to flow ethylene oxy-
gen Allow the exhalation valve

to remamn open dunng mntrodue-
tion of ether

DY

>

Reasons

Induction 1s same as for ethylene-
oxygen

Carbon dioxide produces a hyper
pnea and also a certain amount of
depression, both of which hasten
induction

1f ether concentration 1s rased too
quickly, cough, and laryngeal
spasm may result

Anesthesia from ethylene must be
mamtained while the concentra
hion of ether 1s being raised to the

level necessary for surgical anes
thesia
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Gradually decrease flow of ethy
lene 1 steps of 1000 cc per 1-2
minute ntervals as the ether
tension necessary to mamtain
third stage anesthesia 1s attained
Ultimately shut off entire flow
(usually within five minutes)
Close exhalation valve as soon as
flow of ethylene is stopped and
allow hyperpnea to develop Add
ether as rapidly as tolerated dur-
ing the hyperpnea

As soon as hy perpnea 15 maumal
and respiratory excursions begin
to dechne from the depressant
action of carbon dioxide, gradu-
ually turn on soda hme filter tak-
g 2-3 minutes to go from “off”
1o “on

If, after carbon dioxide 1s re-
moved, patient does not tolerate
ether concentration present n
mhaler, dilute mixture with sev-
eral hundred cc of ethylene
Discontinue ether and carbon di-
oxide absorption and reestabhish
a hyperpnea Resume ether, and
gradually turn on filter as in the
previous step

Continue the addition of ether
and adjust the flow of oxygen to
the patient’s metabolic require
ment

Signs of Anesihesta

All concentrations of gases and
vapors should be raised or lowered
gradually

The hyperpnea increases tidal
exchange and hastens absorption
of ether

Carbon dioxide exerts deleterious
effects on airculation and respira
tion 1if not removed when signs of
depression appear

Removal of carbon dioxide causes
hightening of anesthesiz because
carbon dioxide possesses anesthetic
properties Carbon diouude should
be removed gradually during mn
duction

Tissues constantly absorb cther
from the blood which must be re~
placed

1 The signs of anesthesia are 1dentical to those described under Judging

Depths of Anesthesia (page 88)

Advantages of Ethylene

1
2
3

S

Induction and recovery penods are rapid (2-3 minutes)
Tt 1s nomrntating to the respiratory tract
Tt disturbs phy siologieal functions only shghtly if adequate oxygena

tion 1s masmntained

Tt 15 more potent than mtrous oxide when employed 1n similar arcum

stances
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5 Tt docs not notably disturb respiratory or arculatory systems
6 It 1s mexpensne i the cubon donde absorption technique 1s em
ploy ed

Disadmantages

1 Tt docs not ordinanly yicld anesthesia below first plane unless anes

thesia 1s accompamed by some anoua

Its odor 1s unpleasant to some prticnts

Post anesthetic nausea and emesis 4re not uncommon

4 Relavation of muscles s not adequate unless followed by cther or em

ployed 1n conjunction with some other agent

Yts range of inflammability vanes from 1 5% to 80% with oxygen at
the usual room temperatures and atmospheric pressures

6 Danger of asphy uia 1s always present af the concentration 1s increased

[N

3

Complicalsons

1 Tadlure to obtain third stage Supplement with cther and oxygen In
effective premedication or the mixture contains too much oxy gen

2 Vomiting dunng mamtenance of anesthesa Due to lighteming of
anesthesia from dilution of mixture with air or oxygen

3 Coughing Due to reduang the flow of ethylene too scon dunng ether
mduction

4 Anoua Symptoms, sumlar to those observed when it occurs with
mtrous oxide Due to reduction of oxvgen tension by ethylene

Signs of Anoxsa with Etliylene

1 The signs of anovia are 1dentical 1n most respects to those described
under nitrous oxide (page 112)

Orerdosage

1 Signs of overdosage are 1dentical to those deseribed under mtrous onide
(page 112)

Contra Indications Reasons

1 Without anoxia None, save op The gas 1s hghly imflammable
erations requinng cautery and when mixed with either awr or oxy-
lugh frequency units gen

2 With a mid degree of anoxsa (the
usual method)

(a) Hypertension and assotiated
cardiovascular diseases

(b) Acute or chromc pulmonary
diseases, particularly i vital
capacity 1s lowered

Lffects of anowa on arculatory
system are deleterious

Decreased oxygenation even of
shght degree may be deleterious
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(c) Diabetes, renal insufficiency,
or acdosis from any cause

(d) Diseases accompanied by de-
creased liver function

(e) Tever,toxemia, or diseases ac
companted by increased met-
abohe rate

(f) Shock, hemorrhage, or ane
mias

3 Ethylene-Ether The contraindi-
cations are identical to those
descnbed for cther

Comment

1 Do not expect the impossible
from this agent

»

Do not tolerate leaks about the
face prece

w

Refrain from employing an art:
fictal airway 1f possible

>

Add oxygen cautiously durning in
duction or maintenance of anes-
thesia

7]

Always employ the sem closed
method for induction

o

Revert to the closed system dur-~
g mamntenance of anesthesia
(the semi closed system 1if de
sired, may be employed through
out)

Anoxia enhances acidosts regard
less of 1ts etiology
Anoxia disturbs hiver function

The basal oxygen requirement 1s
increased

Anoxia 1ncreases capillary per-
meability and enhances penpheral
arculatory failure

The addition of ether rmmed:-
ately converts an ethylene anes
thesia to an ether one

Reasons

The drug 15 a satwsfactory induc
tion agent for ether and first plane
anesthesia, but not for deeper an-
esthesia

The patient asprrates air which di

lutes the ethylene and reduces 1its
potency

If 1t 15 necessary, msert 1t as
quickly as possible to avoid ascent
nto stage II and return of pharyn

geal reflex

Sudden or excessive dilution of
ethylene by oxygen may cause pa

tient to revert nto stage II from
stage TIT

Nitrogen 1n the alveoli must be re

placed by ethylene to obtamn an

esthesia This 1s best accomplished
by elminating 1t through the ex

halation valve

The closed system affords a saving
of gas and a decrease in fire haz

ard

Nutrous Oxide Using Demand Type Apparatus (McKesson)

The Mchesson apparatus (Nargraff head) 1s a sem1 closed inhaler Several
models are available with the following features
{ Automatic mixing device (Nargraff Head) which supphes preformed
mixtures of mtrous oxide and oxygen



INHALATION ANISTHI SIA

Fic 35 The Mchesson anesthetic apparatus A Recent model with Nargraff (automatic mixing
demand supply) unit and flow meters for nitrous onde cyclopropane and oxygen B Older model
embodying same features with 0ld style flow meter and without flow meter for nitrous onide
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An automatic feeding device activated by reduced pressure 1n the in
haler caused by escape of gas or ispiratory negative pressure Re
places gas lost from mhaler
Device for adjusting pressure in the mnhaler Pressure ranges from at-
mospheric to 40 mm Hg 1n the system
A bellows type breathing bag adjustable to permt partial to complete
rebreathing Notches on side limit. excursions of bellows Each notch
=100 cc (This 15 present on dental models }
Key for adyusting pressure in bellows Tach figure on side indicates one
mm Hg 10=10 mm Hg (on dental models)
Indicator dial on top for
(a) rebreathing volume (red pointer)
(b) tidal volume (blach ponter)

(also on dental models )
Vanable reducing valves at each yoke which permuts pressure i mxing
device to be constant as cylinder becomes exhausted (All models )
Gauges for indicating pressure of oxygen and mitrous owide supplied
to mixing meter (All models)
Exhalation valve (adjustable) (All models)
Valve to shut off ethylene and admt mtrous oxide and vice versa
Vaporizer for volatile hquids—type varies with agent used
Emergency direct flow oxygen button (All models )

/

The combined serm closed and closed apparatus (Fig 35) has the following
features mnus the bellows for rebreathing

Soda lime canister for absorption of carbon dioxide

Breathing bag

Shut off valve device for excluding bag from system

Auxilliary bag for retaiming gases and mamntaiming anesthesia when soda
lime 15 changed

Oxygen flowmeter

Cyclopropane flowmeter

Carbon dioxide flowmeter

Techmque Using Semr Closed Apparatus and Bellows

Techmque

1
2

3
4

Set pressure gauge on off (3, Fig 36)

Close ethylene (5, Fig 36) and open mtrous admt valve (6, Fig 36) on
Nargraff head

Open marn cylinder valves for oxygen and nitrous oxide entirely
Turn screws controlling reducng valves downward until pressure
gauges (4 and 7, Fig 36) on Nargraff head registers 40-60 Ibs for both
oxygen and mitrous oxide
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Fic 36 Top wies of Mchesson anesthetc appasatus shoming the vanous parts descrtbed 1n the
test (1) Vermer oxygen control valve on automatc miver (2} Coarse adyustment oxygen control
valve on avtemalic muzer {3) Postve pressure coutemd gauge {3) Oxygen pressure gauge 10 auto-
matic meeer {$) Natrous oxrde vale 10 automatic mixer {6} Ethylene vahe to automatic mixer (7)
“itrous onde pressure gauge (0 automatic wixes (8) Energizing oxy gen fush valve (9) Carbon diox
1de ahsorber contral (10} Cyclopropane flow meter (11) Orygen flaw meter (12) Fxhalation valie
{13/ Fluttes valves on soda lime caruster (14) Ether vapanzer
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F16 37 A Side view of the McKesson anesthetic apparatus of semi-closed type with automatic
mxing device with demand flow rebreatlung bellows B Top view (Courtesv E I McKesson To-
ledo Ohro)

5 Adjust the small arcular (fine adjustment) oxygen valves (1, Fig 36)
ta read 20%

6 Ascertain that large valve (2, Fig 36) also reads 20% (not 80%))

7 Open exhalation valve (12, Fig 36) partly to allow gas to escape
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Turn pressure control valve (3, g 36) to 5 mm 1g and allow some
gas to escape to flush out apparatus

Adyust betlows (T1g 37) 10200 cc rebreatiung by putting bellows stop
imto 2nd notch

Set rebreathing pressure hey to equal pressure at pressure dial (g 37)
Open pressure valve to regster between 0-5 mm Mg until gas flows
Adjust mash to face

Open exhalation valve to allow excess g1s to escape and permit patient
to breathe mixture until anesthetized

Adjust pressure gauge valve to provide adequate flow and excursions
of the bellows

Comment

1
2

PR B

[= )

—_
-0 D 00~

12
13

14
15

Rebreathing 15 not desirable because 1t 1s not phy siological
Viny1 ether, ethyl ether, trichlorethylene or chloroform may be added
to fortify mixture Incrcase oxygen to 25%

Technique Using Nargraff, Bag ond Soda Lime Absorber

Set pressure gauge on off (1, Tig 36)

Close ethylene (5, Fig 36) and open mitrous admit valve (6, Fig 36)
on Nargraff head

Open main cyhnder valves for oxygen and nitrous oxide entirely
Turn screws controlling reducing valves downward until pressure

gauges on Nargrafl head registers 40-60 lbs for both oxygen and m
trous oxide

Close obturator of Y mash holder

Turn pressure gauge (3, Fig 36) to read five or more mm Hg to allow
bag to fill with mixture

Close to zero as soon as bag 1s full

Turn soda lime absorber to “on position "

Adjust mash to face and open obturator

Open exhalation valve sufficiently to allow excess gas to escape

Turn pressure valve between 1 and 5 until gas flows and permut patient
to breathe mixture until anesthetized

Natrous Omde Ether Oxygen Sequence Using Bag and Falter

Allow patient to pass mto Stage III using above procedure

Turn on ether (14, Fig 36) without disturbing mtrous oxide mixer
setting or the pressure setting

Advance ether gradually but as rapidly as patient tolerates

After 3-5 minutes gradually decrease pressure setting by turning valve
shightly and close exhalation valve partially with each decrease so that
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automatic gas flow 1s reduced but 1s sufficient to heep bag full Take
3 or 4 mmutes to reduce flow until mtrous oxide oxygen 1s off com
pletely

16 Set oxygen (metabolic) at 300 cc per minute

17 Turn absorber to off position and allow hyperpnea to develop

18 Increase ether gradually as hyperpnea develops

19 Allow hyperpnea to develop until maximal and depression of respira
tion appears

20 Turn ether control back half way

21 Gradually, over a period of several minutes, turn on soda hme ab
sorber until 1t 15 1n “on” position

22 Advance ether gradually to point which maintains desired depth of
anesthesia

Comment

1 Mampulations and reasons are basically same as those described for
mtrous oxude-ether sequence for standard flow meter techmque

2 Positive pressure of 15 mm Hg theoretically ncreases efficiency of
mitrous oxide but 1n actual practice 1s of httle value

Nutrous Oxtde Oxygen Demand Principle for (McKesson)
Dental Surgery

Materials Mchesson semi closed apparatus with rebreather and oronasal
mask to be followed by nasal attachment

Preparation

1 Pattent should be fasting and be premedicated

Procedure

1 Sit 1n dental chair

2 Restrain legs and wrists

3 Loosen collar

4 Apply mask and commence flow of mtrous oxide as descrnibed above
for semi-closed apparatus with rebreather until 3rd stage 1s attamed
Set exhale valve at 5 mm Hg

Set pressure valve at 5 mm Hg

Quickly remove mash and substitute nasal piece and fit over nose
Increase mtrous oxide to 909, and decrease oxygen to 10%

Adjust pressure 1n apparatus to permut adequate flow

Set rebreather at pressure of 12 and rebreath at 300

Pack mouth

- W~ W

.
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Comment

Without premcdication using this technique third stage cannot be obtned
without anowr Remnforce with

(a) Vinyl ether

(b} Trichlorethylenc

() Basal narcotic such s pentothal

Lthylene Orvagen Using Demand (McAesson) Principle

1 Tollow procedure outlmed for mtrous ovide oxsgen by same method
(page 107) with following cxeeptions
(a) Close mtrous omde inlet valve (3,11g 36) and open cthylene valve
(2, Tig 36)
(b) Mantan pressure for miung at 60 Ibs for cthylenc and 60 lbs
for oxygen
{€) Tollow same precautions outhined for ethvlenc by standard tech
maque
2 Tollow procedure outhined for mitrous oxide oygen cther by same
method (sce mitrous oside page 110)

REFERENCES
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field N1, 1953

Goodman L, and Gilman A The Pharmacological Basis of fherapeuties Pp 7593 The
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Nutrotis Oxide or Ethylene Using the To and Fro Unut

The above mentioned procedures apply to the use of mtrous oude or
ethylene if the arcle filter 1s employed When the to and fro haler 1s em-
ployed, the pninaiples are the same, but mampulations vary 1n some respects
Manipulations also vary with the type of to and fro inhaler employed The
to and fro inhaler may be composed 1n one of the following ways

1 A mask, bag, and canister with no obturator or exhalation valve The
ether vaponzer possesses no bv passso that all the gases from the flow-
meter pass through or over the ether (Tig 7) The techmque 1s as
follows
2 Adjust the nitrous oxide or cthylene flow to 6 iters 1nd the oxygen

to 1500 cc per minute

Adjust the mask to the face and fasten securely If necessary, 1n

crease the flow of gases or add oxygen from the emergency valve so

that the patient does not breathe from a collapsed bag at the outset

Allow the bag to fill wath the mixture

After the bag s filled, allow the patient to rebreath from the mhaler

for thirty to sixty seconds Then quickly tilt mask backward and

b

-3 ]
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manually express all the mixture from the breathing bag This
elminates the mitrogen which has diffused from the lungs together
with the ethylene and oxygen
Fill the bag with fresh mtrous oxide-oxygen mixture and repeat the
maneuver once or twice more or until the patient 1s 1n stage 111
Retard the flow of mitrous oxide and adjust oxygen at metabolic
flow (see Table VI)
Insert the canister into the mhaler To accomplish this as quickly as
possible without loss of the mixture, the following routine should be
followed
(a) Place the camster along the side of the patient’s head so that
mask end rests squarely against the nght shoulder
(b) Grasp the breathing bag tightly about the neck 1n such a man
ner that there 1s no loss of mixture and shde 1t in to the sleeve of
the bag end of the camster
(c) Pick up both the bag and camster and connect 1t to the mask,
still mamtaiming the grasp about the neck
(d) Balance the camster as descnibed on page 79 The operation
should be completed in several seconds
Replemish the mixture which may have been lost from the inhales
with mtrous oxide or ethylene
From time to time at intervals of several minutes, add several
hundred cc of mtrous oade or ethylene and allow excess gases to
escape by shghtly tilting the mash
For mitrous oxide oxygen ether (or ethylene oxygen ether se
quence), proceed as follows
(a) Begin addition of ether when stage ITI has been attamned with
the gas and gradually increase rate of vaporization by increas
g oxygen flow
(b) As soon as the patient 15 1n stage III, turn off nitrous oxide or
ethvlene completely and adjust oxygen to the metabolic flow
(250-300 cc per minute)
(c) Allow the patient to rebreathe the mixture without the camster
until the hyperpnoea reaches 1ts maximum
(d) Introduce the camster in place Immediately afterward, dilute
the mixture 1n the mhaler with several hundred cc of mtrous
oxide or ethylene to avoid the lightemng of anesthesia which re
sults from removal of carbon dioxide
(e) Continue to add ether and carry anesthesa to the desired
depth

o

"

o

=

-

2 A mask, bag, and camister with no obturator or exhalation valve, but

a dropper type vaporizer on the inhaler (Fig 17) The gases do not pass
through the hqud
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The same techmque as above 1s followed except that ether 15 added

by controlling the dropper

3 Amask, bag, and camster with an obturator and exhalation valve The
vaponzer 15 of the bubble type and possesses no by pass so that alf the
gases from flow meter pass through the hqwd (g 18)

The techmque 15 <ame as i 1 except that nitrogen 15 chiminated
through the exhalation valve which 1s allowed to remain partially open
rather than by tilting the mash.

4 A masl, bag, and camster, with an obturater, exhalation valve, and
dropper vaponzer (Fig 22)

The technique 1s ssmilar to that described for the arde filter except
that the camster s not introduced 1nto the inhaler until the hyperpnoca
ts maximal

Analgessa with Atrous Oxide or Ethylene for Obsletrscal Use

1 Close obturator, set the soda lime filter for absorption

2 Fill nhaler with 809 mtrous onde or ethylene and 20% ov gen and
bave 1t i readiness

3 Ask patient to raise her hand at the first suggestion of a utenne con-

traction

Apply the mask to the face, open obturator, and ask the patient to

breathe deeply dunng the contraction

Turn on the flow of gas mixture to Leep mhaler filled

At the height of the contraction, ask her to hold her breath and “bear

down ”

Remove the mask when contraction 1s over, fill the inhaler, and have

it 1n readiness for the next contraction

a

N

Comment Reasons
1 Begin inhalation as soon as first A latent phase of 10 or 15 seconds
sign of pain appears elapses before the onset of anal

gesia Analgesia will be of no aval
if inhalation begins at the height of
the contraction

The possibility of oxygen want 15
remote because the gas 1s diluted
with the air in the alveoli

The possibihty of anoverma in
creases if the penod of inbalation
of mixtures of low oxygen tension
15 prolonged

2 Use a lugh concentration of gas
at the outset

3 If admumistration 15 sustained
over a penod of several minutes,

add oxygen to satisfy the meta
bolic rate

Analgesia for Other Purposes

1 Follow the pracedure for mtrous oxide anesthesia, but employ a concen
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tration of 50% oxygen and 50% mtrous oxide at the outset

2 TIncrease or decrease the flow of mtrous oxide according to the require
ment of the patient and mantamn the stage of analgesia between the
zone of pain rehef and the zone of loss of consciousness

Natrous Oxrde or Ethplene unth Other Volahile Agents Both gases may be em-
ployed with volatile drugs such as chloroform, trichlorethylene or vinyl
ether Proceed in the same manner as for mtrous oxide ether or ethylene-
ether

1 Place the hiqud in the vaponzer

2 Till the inhaler with a mixture of 3 liters of the gas to one of oxygen

3 Open the exhalation valve and allow the gas to pass into the mnhaler in
the same manner as for the gas ether sequence techmique

4 Begin the vaporization and continue the admimstration by the semt
closed techmque Add O according to Table VI

Nutrous Oxzde or Etlylene with Non volatile Agents

1 MNitrous Oxide Pentothal The gas provides analgesia, the pentothal
unconsciousness and moderate relaxation Less pentothal and a lower
concentration of gas are required than if each were used alone
(2) Induce narcosis as described under pentothal (Part IV)

(b) Follow procedure above using mitrous oxide or ethylene mn propor
tions outhined 1n table VI or VIT

(c) Increase flow of gas according to requirement of patient, but n
no case exceeding 809%~20%, O

(d) Add pentothal as needed

2 Nitrous Oxide or Lthylene-Avertin

(a) Estabhish basal narcosis with avertin (Part V)

(b) Proceed with mitrous oxide or ethvlene using a 75%~25% O, mix

ture at outset

(c) Decrease or mncrease gas concentration according to the needs of

the patient, but 1n no case exceeding an 80-20%, O mixture

Nitrous Oxide or Ethylene Curare The gases provide the analgesia and

anesthesia the curare the muscle relaxation

(a) Admmster adequate premedication

(b} Induce anesthesia with the gas 1n the routine manner

(c) Admimster curare in 20 umt fractions intravenously, pausing 3

or 4 minutes between fractions until desired degree of muscle re
laxation 1s secured

(d) Intubate (f necessary) to maintan a free airway

Nitrous oxide pentothal-muscle relaxant

(a) Premedicate patient i usual manner with a narcotic and scopola

mine or atropine

(b) Induce pentothal basal narcos:s as described 1n Part IV

[

-~



INHAT ATION ANFSTHTSIA 131

(¢) Commence flow of mtrous ouide or cthylene oxygen using <emi-
closed techmque with flows according to table V or VI

(d) Add muscle relaxant as desenbed Tart IV Curare 60 umts
or equnalent of other muscle relaxant 1s administered intra
<enously

5 Nttrous Oxide or Ethylene-Regional The relaxation and analgesia

are secured by the regonal black, the gases are merely used for secuning

unconsciousness tn uncooperatine pahents

(a) Proceed in the routine manner described above

C1CLOPROPANE
Descraptions A stable, mflammable, and pleasant smelhng gascous hydro-
carbon which 15 easily inhaled and quickly produces unconsciousness and
surgical anesthesia

Uses

1 For anesthesia for all types of surgery Depth may be varned from 1st
to 4th plane of stage ITI with adequate oxy genation

2 For rapud induction of anesthesia or a prehminary agent to ether

Shortens stages T and 11

As a supplemental agent to regional, rectal, intray enous, or other forms

of anesthesia

For thoraac surgery (because of its potency and non wntating prop-
erties)

[

ES

Cost Expensive, 35-40 cents per gallon

Method of Admimstration Cyclopropane can be satisfactonly admimstered
only 1n 2 closed inhaler The cost and mflammable nature of the drug
prohubit the use of any but the rebreathing techniques

Concentratson

1 Analgesia approximately 8% by volume in the alveol
Z Anesthesia 20-25% by volume 1n the alveols
3 Respuratory failure 35-399% by volume 1n the alveol

Premedication
1 Morphine and scopolamine or morphime and atropine } to 3 of the
usual therapeutic doses employ ed for ether
2 Basal narcosis using pentothal, seconal or nembutal mtravenously
(Part IV)
Matersals

1 Machine mith closed 1nhaler and fowmeter calibrated for ¢y clopropane

Enther the aircle filter or the to and fro ma
y be employed Th
nique 13 similar 1n both instances mer ° tech
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tration of 50% oxygen and 50%, nitrous oude at the outset

Increase or decrease the flow of nitrous ouide according to the requice
ment of the patient and mantain the stage of analgesia between the
zone of pamn relief and the zone of loss of consciousness

Nitrous Oxide or Etlyylene untly Other Volatile Agents Both gases may be em

1
2
3

4

ploy ed with volatile drugs such as chloroform, trichlorethylene or vinyl
ether Proceed in the same manner as for mtrous ovide ether or ethylene
ether
Place the iquid 1n the vaponzer
Fill the inhaler with a mixture of 3 liters of the gas to one of oy gen
Open the exhalation valve and allow the gas to pass into the inhaler in
the same manner as for the gas ether sequence techmque
Begin the vaporization and continue the admimstration by the sem1
closed techmque Add O; according to Table VI

Natrous Oxide or Etliylene with Non volatile Agents

1

(&)

Nitrous Ouide Pentothal The gas provides analgesia, the pentothal

unconsciousness and moderate relaxation Less pentothal and a lower

concentration of gas are required than if each were used alone

(1) Induce narcosis as described under pentothal (Part IV)

(b) Follow procedure above using mtrous ouide or ethy lene m propor
tions outlined 1n table VI or VII

(c) Increase flow of gas according to requrement of patient, but in
no case exceeding 809,-20% O:

(d) Add pentothal as needed

Nitrous Owide or Ethylene-Avertin

(a) Lstablish basal narcosts with avertin (Part V)

(b) Proceed with nitrous oude or ethylene using a 75%-25% O, mix
ture at outset

(c) Decrense or increase gas concentration according to the needs of
the patient, but 1n no case cxceeding an 80-20%, O, mixture

Nitrous Oude or Ethylene-Curare The gases provide the analgesia and

anesthesia the curare the muscle relaxation

(a) Admimster adequate premedication

(b) Induce anesthesia with the gas mn the routine manner

(c) Admimster curare 1z 20 umt fractions ntravenously, pausmng 3
or 4 minutes between fractions until desired degree of muscle re
laxation 15 secured

(d) Intubate (if necessary) to maintain a free arvay

4 Nitrous ouide pentothal muscle relaxant

(7) Premedicate pitient i usual manner with a narcotic nd scopola
mine or atropine
(b) Induce pentothal basal narcosis as described 1n Part IV
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Procedure

1
2
3
4
§

6

INHALATION ANISTHLSIA

Adyust and hold mask Lghtly to
face

Partially fill system with 400 or
500 cc of oxygen, fasten mash
and turn on obturator

Adjust flow of oxy gen to 1000 cc.
and cy clopropane to 600 cc per
minute

As soon as patient 1s 1n stage IIT
orf bag fills before he 1510 stage
I, discontinue flow of cyclopro-
pane Then reduce the oxygen to
metabolic rate (300 cc per min
ute) Observe signs of anesthesta
closely

f the bag fills before patientis
stage ITJ, resume flow of cyclo-
propane after 30 seconds to 400
cc Mamtain oxygen at the meta
bolic flow Observe patient
closely

Add cyclopropane as necessary at
the rate of 400-600 cc per
mmnute for § to 1 minute at a
time as required to maintan the
desired depth Be gwded by the
signs and symptoms of narcosis
shown by the patient

Deepen the anesthesia priar to
malung the masion and before
pentoneum 15 sutured or cut or
other paimnful stimulation occurs

133

Avoid loss of gas into the rocom
without causing discomfort by
pressure

Patient should not breathe from
an empty bag or inhaler

A concentration of 37% by volume
1s deltvered to the inhater How

ever, this becomes diluted by the
air 1n the mhaler and lungs to ap-
proximately the anesthetic con

centration

The ancsthesia becomes deeper for
a numbcr of seconds following the
termination of flow of gas duc to
2 delay i estabhishing equilibrium
between the alveolar and blood
gases

Cy clopropane concentration 1s be
g very rapidly snereased when
flons into the inhaler at this rate

Tissues absorb drug from blood
and thus cause the anesthesa to
lghten The drug absorbed by
the tissues must be replaced

Parnful stimuls tend to hghten the
anesthesia

Cyclopropane—~Alternate Method

Empty breathing bag completely and close obturator
Turn on oxygen t0 1000 cc and cy clopropane ta 600 cc
Allow bag to fill completely with this mixture

Turn on soda lime absorber
Adyust metabolic flow of oxy
pane to 400 cc per mimute

mixture

gen to 300 cc per minute and cyclopro-

Apply mask to patient’s face and allow lim to begin to breathe the
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2 Artifical airway
3 Intercoupler
4 Sphygmomanometer

Procedure (see g 38) Reasons
1 Arrange the patient and equp- Preparations differ tn no way from
ment 1 the routine manner de- those required for other gas anes
scnbed for ether or other gases  thetics

1
ws
2
ki 3
4
)
10 15
MINUTES
Fic 38 Induction and mamunznce of anesthesia by the closed techmque using cyclopropane
This can only be when pount h agents which produce surgical anesthesta at
low partal are d need not be el d Dunng the inds {)ahgh

concentration (409 +) of cycloprop:\nc and oxygen 1s admitted 1nto an almost empty nhaler As
the mhaler fills the gases mux with the air of the lungs and dilution occurs  ‘The inhaler then contains
nitrogen oxygenand cyclopropane (2) and (3) When surgical anesthesia 1s fully estabhshed the :n
haler 15 full 2nd an equlibnum exists between the gases i the alveoli and those in the haler (4)
The concentration of cyclopropane 1if an thaler of approximately 5 hters capacity 1s employed
averages 25% by volume

2 Turn on carbon dioxide absorber The hyperpnea of carbon dioxide

if the arcle filter 1s employed or 15 not necessary to accelerate in-

insert the camster into the system  duction Carbon dioxide may cause

if the to and fro s used an elevation of blood pressure

Close the exhalation valve Nitrogen need not be ehmunated
because the concentration required
for anesthesia 1s low

(]
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2 Apnea Caused when Iugh oxy

gen 1s employed m conjunction
with morphine  Also caused by
mherent propertics of the drug on

the respiratory center

[23

coupled beats, uricular fibnilla
tion, ventncular tachy cardin, ete

Due to ncreasc in irntability of

autematic tissue of the heart
Unsalisfaclory relaxalion (espe
aally of abdominal muscles)

S

w

Taryngospasm

Conltra Indications to Cyclopropane

1 Cardiac disease of all types

Cardiac arrliythmias Many types
may be observed extra systoles,

dilated Thorax 1s easily inflated
Pulse 18 slow Tissues relaxed
Reflexes are absent

Patient may be hight, but respira
tory depression prevents adequate
absorption of drug and attunment
of satisfactory anesthesta Change
to cther or usc controlled respira

tion

Lighten anesthesta by adding oxy

gen If persistent, change to ether
or other agent

Change to cther or other ancsthetic
agent May be due to respiratory
depression which prevents absorp
tion of agent, to inherent property
of drug, or to a resistant subject

Possibly due to parasympathetic
stimulation or reflex stimulation
of other types Apply pressure to
bag to inflate chest Spasm may
disappear with deepemng of anes-
thesir Intubate, if spasm persists

2 Operations requinng use of cautery, high frequency umts, or other
equipment which may cause sparks or produce flames
3 Surgery performed by an operator who requires extreme relaxation

Advantages
1

thetic concentrations
2

maintenance phase

)

[

be used from the outset

~ o

Tt 15 rapid acting (3-5 minutes), pleasant, and non irntating 1n anes
The anesthesia may be quickly Lightened or deepened during the

Recovery 1s rapid, most of the drug 1s eliminated m ten minutes
The concentration required for anesthesia allows use of Ingh partial

pressures of oxygen (up to 60%-70% by volume)
Elmnation of nitrogen 1s unnecessa

ry so that the closed system may

It possesses a wide margm of safety
It1s non untating to the respiratory tract
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7 As soon as patient 15 1n third stage turn off cyclopropane and wait
several minutes before adding more
& Continue to add ¢y clopropane at 400 cc per munute at required inter

rals
Commment Reason
1 Beware of the concentration This concentration may be exces
sive for a non resistant patient
Cyclopropar e—0xy gent Using Mchesson
Procedure

—

Shut off all valves on automatic mixer and turn on o clopropane and
oxvgen

Turn soda bme absotber to “on

Close obturator

Flush n oxy gen, approsumately 700 cc

Turn ¢y clo flowmeter to 600 and oxygen to 1000 cc per mnute
Apply mask and adjust

Open obturator

-1 O U R W N

Comment

All other preparations and details same as for ¢y clopropane admims
tered by other apparatus

Signs of Anesthesta Signs of anesthesia differ in certain respects from those
charactenstic of ether descnibed n the table under Judgming Depths of
Anesthesia The f{ollowing dewiations are commeon

1 Ner-ous System Oculomotor activity 15 present until the third plane
of stage TII Pupils remain constncted and do nat react to hght Dila
tion 1s uncommon unless anoxia 1s present Lachrymation 15 common
Na shatp line of demarcation exists betveen planes 1 and 2

Resprrotory Systems Amphitude and rate of thoranc movements are
sbghtly decreased in first and second planes As third plane 1s attamned,
the amphtude and rate markedly and progressivelv decrease Dia-
phragmatic activity disappears 1n fourth plane

[

v

Cireulatory System Bradycardia and arrhy thmia may appear in third
and fourth plancs, but are not necessanly an index of depth of anes-
thesia Artenal tension 1s unchanged but may be elevated 1 any
plane

Complcations Reasons

1 O-erdosoge  tespiatory  fmlure  Ejye sigos may not be fully estab
precedes arculatory failure lished at outset but pupils may be
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8 Beware of an cxtremely rapid or  Lach s a sign of cardiac irntabil
very slow pulse (below 60) Add 1ty Lther cxerts a protective ac
ether 1f cardiac effects persist tion on the heart

9 Insert an ntratracheal awrnay 1f  The laryngeal spasm frequently
abdominal surgery 1s to be per- prevents adequate ventilation and
formed absorption of sufficient amount of

agent for satisfactory relaxation

Changing to Ether

1 Light anesthesia If the anesthesia s Light, empty the bag and fill with
rtrous oxide 80% and oxygen 20% and start ether (ethylene and
oxygen may be employed nstead of mtrous oxide)

2 Deep anesthesia Begin to drop the ether as fast as the patient tolerates
1t Change to mtrous oxide or ethylene 1s not necessary

Comment Reason

1 Do not add ether if the anes Lther tends to highten the anes-
thesia 1s light wathout adding thesia further and causes a spasm
ethylene and oxygen of the larynx

Cyclopropane curare Cyclopropane provides analgesia and unconsciousness,
curare relaxes the muscles Light cyclopropane anesthesia may thus be
employed 1n major surgical procedures
Anesthetize patient as described above
Admimister curare intravenously at the time the shin incision 15 made
1 20 umt doses waiting 3 mnutes between doses until desired
muscle relaxation 1s obtaned
3 Intubate (if necessary) to maintain a free airway

B

Comment

Other muscle relaxants may be used as described (see Part IV)

REFERENCES
Adnam J The Pharmacology of Anesthetic Drugs 3rd Ed Pp 27-29 Charles C Th
G Spungfield, I, 1954 # ’ arles C Thomas
oodman, L ,and Gilman A The Ph 1 1 Basis of Th tics Pp 90-93 Th
Macmillan Co, New York 1941 N ) ° *

Robbins B H Cydopropane Anesthesta Williams & Wilkins Co Baltimore, 1940
\Vatelr;s} M, and Schmidt E R Cyclopropane Anesthesia Jour A M A, 103 975-983,

Vinve. ETHER

Descrsption A highly volatile, mflammable hqud whose vapor 1s easily in-

haled, quekly produces unconsciousness and surgical anesthesia The
drug 1s an unsaturated ether
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8 It does not enhance acidosts, elevate blood sugar, or decrease renal or

hepatic function

9 It decreases tidal volume and produces quiet respiration

Disadvantages

1
2
3
4
5

6

It 1s expensive, particularly if a completely closed system 1s not em

ployed

It increases cardiac irntability and causes arrythmias

The patient may pass to stage IV 1f one does not observe him closely
Muscle relaxation 1s secured with difficulty n some cases

It 15 inflammable, anesthefic concentrations are explostve when mixed

with air or oxygen

It occasionally produces an elevation of blood pressure

Reasons

7 Postanesthetic nausea and vomiting not unusual
Comment
1 Decrease morphine approxi-

]

=N

~

mately 1/3 to 1/2 of usual dose
when admimstering premedica-
tion for cyclopropane anesthesia
Do not allow the patient to re-
cover until the shin 1s sutured and
the dressing 1s 1n place

Be prepared to restran the pa-
tient on the stretcher or in the
room

The gas may be used i uncom-
phcated hypertension without
fear of increase of pressure or
other deleterious effects

Employ the gas for short minor
surgical procedures

Treat any apnea whose cause 1s
not determined as an overdose of
the drug and mstitute artifictal
respiration immediately

Do not admmuster epmephrine
for any purpose durning cyclopro
pane anesthesia

Overpremedication enhances re
sprratory  depression  frequently
observed with the drug

Patient reacts very rapidly, and
may emerge from anesthesta be
fore the operation 1s completed
Lxatement or emergence delirium
may occur during the recovery
peniod Admimster morphine in
travenously to relieve 1t

The hypertension appears to be
more pronounced 1n subjects with
normal blood pressure It may be
due to a retention of carbon
dioxide 1n the tissues

Induction and recovery are rapid
and anesthesia 1s easily induced
and controlled by this agent
Overdosage 1s dangerous because
the drug 1s a carciac depressant
and cardiac fallure may quickly
follow respiratory failure
Irntabibty of cardiac automatic
tissue 1s increased by both drugs
Ventrnicular fibnllation or serious
arrhythmuas may occur 1if they are
used together
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2 Lubneate the shan wath vascline and apply the protector over the face
and eycs 1n the manner desenbed for ether

3 Apply mask arrmged with stockinet or 6-10 Inyers of gaure (as for
cthy1 ether anesthesia)

STAGE
=l

BDlwirog—~

oy

0 5 10 15
MINUTES

Fio 39 Changes m gas and vapor teasions 0 the lungs dunag mduction of anesthesia witha
rapid achingpotent liguid sgent and mamtenancewsth ethylether by theopen mask techatque Cunve
A sepresents anesthesia obtained by vinyl ether The partial pressurs n the alseoli required for
surgical anesthesss with this agent 15 comparatinely small but doey cause 2 shght decrease 1n both
tutrogen and oxy gen tensions if the vaporinhaled 1 mixed withare (1) Assoon as fiest plane anesthe-
siaisattamed (posat X) ethyl ether vaporisadded (Cunve B) together weth vinylether The presence
of both vapors causes a still further decrease of oxygen and mtrogen tensions in the alveols (2 1f
admistration of viny | ether 15 halted when the ethyl ether vapor s started s ebmnation beguns
Recovery from vinyl ether anesthesia occuss (upswing of Curve XY) before sufficient ethyl etherss
present in the alveoh to surgical h o ty ad of vinyl ether
should continue untit enough ethy! ether 15 present 15 the aheoh to mamtam surgical anesthesia (Y)
The viny} ether 1s quickly el ¢ dunng the of ethy} ether anesthessa (3 4 5) Up-
swing of Cunve A

The same prinaiples apply to the use of other volaule rapid acting drugs (chloroform ethyl chlo~
nde) when used a8 a prekaunary to ethyl ether

4 Commence to drop drug slowly on the mask, mcreasing the rate to 40
or 50 drops per minute Hold the up of the dropper approumately

one mch from the mask and drop the drug continuously at an even
rate

7]

As soon as patient passes nto stage I, adyust rate of dropping ac-

cording to the phystological requirements of the patient and the depth
of anesthewma demred
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Synonyms “Vinethene,”*~—dwinyl ether, or vinyl oxide

Uses

1 As prehmmary agent to shorten the first and second stage of ether
anesthesia

2 For anesthesia or analgesia for brief minor surgical procedures such
as dental extractions, masion and dramage, reduction of fractures,
obstetncs, etc

3 Asa complemental agent to mtrous oxide, ethylene, or other inhalation
anesthesia

Cost Relatively expensive—25 cc cost approximately 30 cents Usually
available mn 10, 25, or 50 cc bottles provided with metal dropper caps to
facilitate use

Methods of Admnastration

1 Open drop This 1s the safest and simplest method of admimstration by
mexpenenced mndividuals and 1s the method recommended

2 Semi-closed This method allows use of the drug with other gases, par-
ticularly oxygen It 1s less expensive than the open method

3 Closed This method affords considerable saving and insures adequate
oxygenation, but an even level of anesthesia 1s often maintained with
difficulty by mexpenenced individuals

Concentration
1 Analgesta 2%, by volume or less in the alveolr
2 Anesthesia approumately 49, by volume mn the alvech
3 Respiratory faillure 8-109 by volume 1n the alveol

Premedication May be admimstered without premedication, but morphine
and atropine or morphine and scopolamime in doses simlar to those
employed for ether are preferred (see premedication)

Matersals The same equipment required for ethyl ether by the open drop
technique may be employed

Artificial airway

Mask and 6-10 layers of gauze

Towels

Vaseline or cold cream

Lye protector

Bottle of vinethene with dropper cap
7 Suction equpment

Techmque of Open Drop Method (see Fig 39)
1 Arrange patient in manner described for ether by the open drop tech
nique

* A patented name for vinyl ether containg 49, absolute ethyl alcohol and 019 alpha pheny!
naphthylamme The latter substance acts as a stabibizer

O N =
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2 Lubneate the shin with vasehine and apply the protector over the face
and ¢y es 1n the manner desenbed for ether

3 Apply mash arrnged wath stachinet or 6-10 Fyers of guze (1s for
cthyl ether anesthesia)

STAGE
=

¥

Q S ¢ 15
MINUTES

Fic 39 Changes in gas and vapor tensions sn the lungs dunng inductzon of anesthesta with o
rapid actingpotent bquid agent and muntenancewith ethyl ether by theopen mask techniqre  Cunve
A represents anesthesia obtained by vinyl ether The partial pressure 3o the sheobs requured for
surgical anesthesia with this agent 18 comparatively smalt but does cause & shght decrease m both
Tatrogen &nd oxygen teanons i the vapon inhaledis mused wth mr{1) Assoonas it plane anesther
sizsattained (pownt X) ethyl ether vaporisadded (Curve B) together withvinylether Thepressnce
of both vapors causes a still further decrease of oxygen and nitrogen tensions in the alveoh (2) I
administration of vinyl ether 1s halted when the ethyl ether vapor s started its ehmination beging
Recovery from vinyl ether anesthesia oceurs (upswing of Cunve \Y) before sufficient ethyl ether 1
present o the alveoh to surgical h C a ly ad of vinyl ether
should continue until encugh ethyl etheris present in the alveolt to masntain surgea) anesthesia (V)
‘The vinyl ether 1s quickly et d during th of ethyl ether anesthesia (3 4 5) Up-
swing of Curve A

The tame ponoples apply 1o the use of other velatile rprd neting drags {chloroform ethy ] chlo~

nde) when used asa prehminary to ethyl ether

4 Commence to drop drug slowly on the mask, increasing the rate to 40
or 50 drops per minute Hold the tip of the dropper approximately
one wch from the mosk and drop the drug continuously at an even
rate

5 As snon as patient passes to stage 11T, adyust rate of dropping ac

cording to the physiological requirements of the patient and the depth
of anesthesia desired



140 TECHNIQUES AND PROCEDURES OI' ANESTHESIA

Vinethene-Ether Sequence

1 As soon as the patient 1s 1n stage ITI, begin dropping ether as rapidly
as patient allows without soaking the mask If patient becomes
“hght” or coughs, add vinethene until cough disappears and then re-
sume ether

2 Continue the anesthesia after the ether 1s begun as described for ether

Sgns of Anesthesia

1 Resprratory system Rate of respiratory movements may increase, and
amplitude decreascs 1n light anesthesia, otherwise 1t 1s the same as for
ethyl ether in all stages Watch respiration closely Respiration fuls
before airculation

2 Nervous system Ocular movements remain active until third plane 1s
attamed Lye signs are not as rehable a guide as they are for ethyl
ether Rhythmic roling movements and honzontal nystagmus are
commonly observed during induction and recovery

3 Curculatory system Changes are similar to ether

Advantages

1 The induction and recovery are rapid and pleasant The pertod usually
occupies 2-3 minutes

2 Tt may be admimstered by means of simple apparatus or even the use
of a piece of gauze as a vaponzer

3 The low partial pressure necessary for surgical anesthesia allows use of
air as a vehicle for the vapor

4 Tt does not affect the airculatory system

5 Tt does not depress respiration

6 Postanesthetic nausea and vomiting are not common

7 The vapors may be inhaled directly without causing discomfort

8 Reflexes quickly return Postanesthetic depressions are shight or absent

Disadvantages

1 Tt 1s not chemcally stable and requires a preservative and protection
from hght, heat, and air to mantain 1ts stability

2 Itis ughly volatile (BP 28°C) Evaporation occurs readily at room

temperature (Keep tightly stoppered)

It 1s irntating to mucous membranes of respiratory tract in anesthetic

concentration

It frequently causes copious salivation and secretion of mucus

The depth of anesthesia 1s difficult to mantamn at a constant level

The vapor forms explosive mixtures with ar or oxygen

Muscle relaxation 1s mnadequate for major surgery

It 15 expenstve, in companson to other volatile hiquids

It may cause burns or blisters to skin

[

(-3 R e N B
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10 It causcs physiological disturbances, such as clevation of blood sugar
and decrease 1 CO; combiming powcr, but not so profoundly as cthyl
ether

11 Tt may cause hepatic or renal damage, particularly if administered
over a long penod of time or 1f admimstration 15 accompanied by
anoxia

Ntrous Oxrde Oxygen I orlsfied swuth Vinethene
Materials

1 Esther the apparatus which permuts the use of pre mixed oxygen mi-
trous ouide mixtures to be delivered on demand (McKesson) or stand
ard type (1Iadbnink, Toregger) may be used

2 Special vaponzer designed for vinethene Usually 2 squat, wide mouth
jar with wick

Procedure

1 Adjust the flow of mtrous oxide to deliver a 75%-25% oxygen mixture
at the rate of 6 hiter flow On demand (McKesson) apparatus set posi-
tive pressure gauge for 3-4 mm Hg and miung device for 75% N.0
and 25%, O
2 Adjust mask to the patient’s face and commence flow of gas
3 Open the exhalation valve partially to allow excess gas to escape Per-
nut the patient to breathe this mixture for 3 to 4 minutes, then gradu-
ally add vinethene untal the superfinal reflexes disappear and patient
1s 1n stage 3

4 Turn on carbon dioxide absorber and continue anesthesia with this
mxture

Comment

For lengthly procedures decrease opening 1n exhalation valve reduce
flow of mtrous oxide to 2 liters and 1ncrease oxygen to 850 cc and vin-
ethene 1n proportion to maintain surgical anesthesia

Contra Indications

For long operations or operations of undetermmed duration
Yor procedures requining muscle relaxation

The presence of hepatic or renal sufficiency or diseases
The presence of acute infections of the respiratory tract

Procedures requnng use of cautery or other types of apparatus which
may be a source of 1gmtion

(LR R S

Complications
1 Respiratory obstruction

Cause

It 15 usually the result of saliva
tion and secretion of mucus Pre-



142

TECHNIQUES AND PROCEDURES OI' ANESTHESIA

2 Overdosage

3 Postanesthetic nausea and vomit-
ng

4 Headache

5 Convulsions

Comment

1 Do not induce anesthesia until
all preparations for surgery have
been made

~

Regulate the number and size of
the drops by adjusting the cap
on the dropper

3 Use the sem open method for
anesthesia 1n adults

-

Store the drug in a cool place
away from acds and fumes

5 Do not use the drug beyond its
expiration date

Select vinyl ether in preference
to ethyl chlonde as an inhalation
anesthetic agent

N

-

When this drug 1s employed do
not tolerate anoxia or obstruction
under any circumstances

Do not admmster the drug too
rapidly or 1 too high a concen
tration

Drop the drug continuously on

o

-]

vent by adequate premedication
of atropine or scopolamine

The drug 1s admimstered too
rapudly Respiratory movements
cease before circulation fails Treat
with artificial respiration

The cause 1s probably the same as
with other anesthetic drugs and
procedures

The cause 15 not determined Not
commion or serous if 1t accurs
These are probably due to the ef-
fect of the drug upon the central
nervous system They occur less
frequently 1f premedication of
morphine and scopolamine 15 em-
ploved Control them with ultra-
short acting barbiturates intra
venously adminstered

Reasons

The period of anesthesia should be
as short as possible The use of the
drug for periods exceeding thirty
minutes 15 not recommendecd

No vent 1s required on the bottle
because the drug 1s so volatile
that the vapor forces 1t out of the
bottle

Vaporization occurs so rapidly 1t
may not be adequate in robust sub-
Jects

Heat and acids hasten1ts deteriora
tion

The drug 1s stable in the contamer
for two years

The scope and utility of the two
agents are stmilar, but the cardiac
effects of ethyl chlonde are absent
with vinvl ether

The possihility of hepatic damage
1s markedly enhanced by lack of
oxygen

Salivation and secretion of mucus
are more pronounced The pos
sibility of overdosage 1s wncreased
The drug 1s so volatile that inter-
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the mask during induction and  mittent dropping causes uneven
mantenance of anesthesin ancsthesin

10 Do not allow the liquid to drop  Bumns and bhsters may  result,
on or come into contact with the  particularly 1f pressure 15 apphed
shin to the arer imvolved

Varsations 1n Techmque

1 Tor inalgessa Proceed with the induction untit patient fecls 1 sensa
tion of dizziness, then decrease the rate of admimstration 1s stage ITis
approached Instruct the patient to raise s hand when he feels pan
dunng the surgery and increase the rte of administration

2 Tor inesthesia by Closed Methods Place the vinyl ether in the cther
vaponzer and allow oxy gen or mixtures of oxy gen and nitrous oxide or
cthnlene to flow over the iqud or bubble gently through it Proceed
as descnbed

REFERENCES

Adnam, ] The Pharmacology of AnestheticDrugs 3rd Ed Pp 36-38 Charles C Thomas
Springheld, 11, 1923

Lyons, S §, and Frank, H I Vincthene Analgesia Jour A Dental A, 26, 580-584,
April, 1939

Martin, § J,and Rovenstine, E A Vinethene, Recent Laboratory and Clinical Fralua
tion Anestheswology, 2, 285-299, May, 1941

Ravdinand others Divinyl Ether Jour A M A, 108, 1163, Apnit 1937

L1mt CHLORIDE

Descrsption A ghly volatile, inflammable hquid whose vapor 1s pleasant
smelling, eastly inhaled and quickly produces unconsciousness and

surgical anesthesia and analgesia The drug 1s a halogenated hydro
carbon

Synonym “Kelene "

Uses

-

As an induction agent to shorten the first and sccond stage of ether
admimstered by the open mask techniques

To secure anesthesia and analgesia for operations or munor surgical
procedures of not more than several minutes duration

~

Cost Relatively mexpensive (100 cc cost approximately SO cents)

Methods of Admunistration

1 Open drop Safest and simplest and the recommended technique for
the novice

2 Closed This method allows the use of oxy gen and affords considerable
saving of drug, but the depth of anesthesia 1s difficult to mamtamn at a
constant level Not recommended for inexpenenced mdividuals
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Fic 40 Dropper bottle for vinyl ether with an adjustable tip 1o control the rate and
size of drops, and ampule for storage of ethyl chlonde

Concentration

1 Analgesia 2or 3%, by volumen the alveoh
2 Anesthesia 5-6%, bv volumein the alveoh
3 Respiratory farlure not determined

Premedscation Morphine and scopolamine or morphine and atropine in doses
similar to those employed for ether anesthesia

3atersals The same equipment employed for ethyl ether by the open drop

techmque
Artifiaal airway

Wire mask with 610 layers of gauze or a stockinet

1
2
3 Towels
4 Eye sheld
5

Ethyl chlonde The drug 1s usually packed 1n metal or glass ampules
equpped with 2 capped nozzle (Fig 40) The hqmd may be spraved
or dropped from the nozzle by mampulation of the cap

Fic 41 Mannerof dropping
drug for inbalation anesthesia
by the open mask techmque 13
shown.

~

Techmigue of Open Drop Method (see Frg 41)

1 Arrange patient m a manner simlar to
that described for ether anesthesia by the
open drop method

Protect the face and eyes Apply and hold
the mask as described for ether anesthesia

3 Hold the ampule 1n the nght hand several

inches above the mask and tilt 1t so that
the liquid gravitates to the outlet Laft the
cap from the nozzie sufficently to allow
the stream of higqud to strshe and glance
off 1t to the mask 1n form of drops (do not
spray) Hold nozzle of ampule several
snches from the mash (Fig 41)
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4 Allow a few drops of the drug to fall upon the mask to 1ccustom prtient
to odor

5 Ask patient to begin counting out loud {if he 1s cooperative)

6 Commence to drop the drug at the rte of one drop cvery three or four
scconds and gradually increase the rate to one every two or three sec
onds

7 As<soon as consciousness 1s lost (between one to two minutes) change the
rate but continue to drop the drug until ¢ hyperpnea develops

8 Quickly begin to drop cther as rapidly as the patient tolerates the
drug
Stgns of Anesthessa These arc stmilar to those described for vinyl ether
Ad.anlages
1 The pentod of nduction and recovery are rapid Usually occupy several
minutes
2 Tt shortens the length of stages I and IT of ether anesthesia when used
as a preliminary to it
It may be admimstered with a sumple apparatus
The low partial pressure required for surgical anesthesia allows the use
of air as a vehcle and source of oxygen
It does not cause respiratory depression
It 15 pleasant to mhale and 1s not wrntating to membranes of the
respiratory tract
7 Itis chemically stable
8 Tt causes httle postanesthetic nausea and voruting

Disadiantages

S I

1 Tt possesses a narrow margin of safety

2 Tt depresses the arculatory system and frequently causes cardiac
fallure Circulation may fail before resprration

3 It forms explosive mixtures when mixed with air or oxygen

4 Tt frequently causes strndor or muscle ngidity

5 The depth of anesthesia 1s difficult to maintain at a constant level

6 It may cause renal or hepatic damage 1f admimstered over a prolonged

perniod of time

A cold vapor 1s inhaled when 1t 1s employed, this may be wntating

Contrandications

-

1 The presence of any arculatory disturbances or disease
2 Procedures requinng more than several minutes for completion
3 The presence of acute respiratory infections

4 Procedures requinng use of cautery or other apparatus which may be
a source of 1gmtion

Complrcatrons Regsons

1 Stndor or laryngeal spasm These are usually of reflex origin

Discontinue the drug and admnis-
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Syncope

Respiratory failure

Spasm of muscles Usually mam-
fested by opisthotonus, ngidity,
or twitchings

Comment

1

w

©n

(=

-~

Avoid use of this drug for inhala-
tion anesthesia unless absolutely
necessary

Remember that a latent phase of
30 or 40 seconds follows cessation
of admmistration of ethyl chlor-
1de Dunng this interval the pa-
tient becomes more deeply anes
thetized

Do not spray the drug on masl

Do not wrap towels about the
mask

Begin dropping ether as soon as
the patient 15 narcotized by the
ethyl chlonde

Remove the frost which collects
on mask

Do not return to the admimstra-
tion of ethyl chlonde once the
admmstration of ether has been
mstituted

ter oxygen under shght positive
pressure to relieve 1t

It 1s caused by cardiac faiture from
overdosage or the depressant ac
tion of the drug upon the heart
It 15 due to overdosage Institute
artificial respiration immedately
Discontinue the drug immediately,
remove mash from face, and allow
the patient to recover from anes
thesia

Reasons

The deleterious cardiac effects
render this a dangerous drug even
when admimstered by expert i
dividuals

The drug 1n the ungs continues to
be absorbed into the blood even
though vaponzation has ceased at
the mask

The spray 15 so fine that 1t passes
through the gauze and causes ex
ctement 1f 1t falls on the patient’s
face High concentrations collect
under the mask if the spray passes
through 1t

The drug 1s not sufficiently diluted
with air and a dangerously high
concentration collects around the
mask

Recovery begins almost immedi
ately after cessation of admmstra
tion of ethyl chlonde The drugis
elimmated even though ether 1s
being 1nhaled

Water vapor of exhaled air freezes
because a low temperature 1s pro-
duced by the vaponzation of ethyl
chlonide The frost may cause ob
struction

The possibility of overdosage1s1n
creased 1if this 15 done
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§ Do not tolerite anoxia or respir  Cardine entability caused by this
atory obstruction under any ar  drug 1s cnhanced by anoma Ven
cumstances tricular fibnlltion may follow
Drop the drug continuously onto  The drug 15 so volatile that inter
the mas. dunng induction period  mttent dropping results 1n an un
and maintenance cven planc of anesthesia

10 Do not admumster epincphnne in - Both drugs ncrease tentabality of

conjunction with ethyl chlonde  cardiac tissues

REFERENCE

Adnan, J The Pharmacology of Anesthetic Drugs 3rd Ed Pp 46-48 Charles C Thomas
Sprngfield, 11, 1953
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CHLOROFORM

Descrsption  Chloroform 15 a colorless, volatile hiquid whose vapor 1s swect
smelling, easily inhaled, and non inflammable Chloroform 1s the most
potent mhalation anesthetic agent available

Uses

1 For all types of surgery 1n which a potent anesthetic agent s required

2 As prelmnary induction agent for shorteming the first and second
stages of ether anesthesia

3 As an analgesic agent for obstetrical and other uses

4 TFor operations n which 2 non inflammable inhalation anesthetic 1s
necessary

Cost Relatively nexpensive
Metkods of Admimstration

1 Open drop This 1s the most commonly employ ed, simplest, and safest
techmque and the one which 1s recommended
2 Sems closed This technique allows the drug to be admimstered with
oxygen or other gases
3 Closed This techmque allows rebreathing with lngh oxygen concentra-
tion but 1s only recommended for experienced indn 1duals
Concentration

1 Analgesia less than 1% by volume 1n the alveoh
2 Anesthesia approxumately 1 5% by \olume in the alveoh
3 Respiratory faillure 2% by volume 1n the alveoh

Premedication Morphine and atropine or morphine and scopolamine 1n the
usual therapeutic doses employed for ether (see premedication)
Materrals

1 A large mask provided with four to s

1% layers of
The edge should be cut to the shape , fauze or a stockmet

of the mask
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An artificial arrway

A protecter for the eyes

Chloroform 1n a bottle equipped with dropper

Petrolatum or cold cream for the skin

Castor ol for the eye and a dropper

Inhaler to supply oxygen and artificial respiration if necessary
Nasal catheter for the oxygen

Technique of Open Method

1

2

-~

Arrange and prepare the patient in the same manner described for
ether by the open method

Place the eye protector over eyes and lubricate the face well with
petrolatum or cold cream

Apply the mask to the face and hold 1t 1n the same manner as described
for ether by the open method

Begin to drop chloroform on the mask as rapidly as patient toleratesit

Start with three drops the first minute and double the rate each suc-
ceeding minute for the first four or five mmutes

As soon as patient 1s 1n stage III, mstill two drops of castor ol into
each eye

Insert a nasal catheter into one nostnl and replace the mask (see
page 10) Supply oxygen at approximately 1000 cc per munute from

mhaler

Continue to drop the drug at rate necessary for desired plane of
anesthesia

Signs of Anesthessa The signs of anesthesia are 1n general simlar to those
outhined under Judging Depth of Anesthesia

Advantages of Chloraform

1

2

>

]

It 15 the most potent inhalation anesthetic agent available The relaxa-
tion 1t yields 1s excellent

The penod of induction 1s rapid and does not necessitate the use of a
prelminary agent such as nitrous oxide or ethylene

It forms non-inflammable mixtures with air or oxygen

It possesses a degree of volatiity (B P 61°C) which allows 1ts use in
the tropics or warm chimates

It may be admimistercd by means of very sumple equpment

It does not unduly stimulate respiration A “quet abdomen” follows
Its extreme potency and the low partial pressure necessary for anes
thesia allow the use of air as a vehicle

Tt 1s chemcally stable if preserved by alcohol away from heat, ar, or
Light
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Dssadvantages

1 It possesses a narrow margin of safety The transition through the
upper to lower stages of anesthesia 1s rapid

2 It may cause hepatitis to appear postoperatively

3 It may causc severe derangement of liver function, without hepatitis

4 Tt causes cardiac depression which 1s manifested by syncope, ventncu
lar fibnllation, arrhy thmias or other disturbances

5 Tt causes serious biochermeal disturbances, such as clevation of blood
sugar, decrease 1n acid base balance or dehydration

6 It may decompose 1f exposed to flames or cautery in the presence of
air to form phosgene

7 Its ehmnation 1s slow

8 Itis frequently accompanied by postanesthetic nausca and vomiting

Conlra-Indicalsons Reasons

1 Diseases of the heart Chloroform 1ncreases irntability of
cardiac automatic tissue
2 Hypertension or hypotension or The vasomotor center 1s depressed,

“'shock and cardiac output 1s decreased by
the drug
3 Diabetes mellitus or aadosis from  Carbon dioxide combining power
any cause 1s decreased and blood sugar 1s
elevated during anesthesia
4 Diseases of the hver It decreases liver function and pre-
disposes to or causes hepatitis
5 Diseases of the kidney It causes oliguria or anuria
6 Acute or chromc diseases of the It increases production of mucus
resprratory tract and other secretions which dissemi-
nate infection from one part of the
respiratory tract to another
Comment

Reasons
1 Never allow hqud chloroform to  If chloroform remans mn contact
come mto contact with the skin  with the skin 1t causes burns or
blisters, particularly if pressure 1s
appled to the area
2 Do not tolerate anoxia during the The possibility of hiver damage 1s
admimistration  of chloroform  increased Anoxa augments car-
Supply oxygen if possible diac imtability and hastens car-
diac failure and shock
Phosgene, which 1s untating to
pulmonary epithelium, may form
Pulmonary edema occurs
This nsures a constant level of
anesthesia  Overdosage can only

3 Do not expose chloroform vapor
to naked flames or sparks

4 Drop the drug slowly and at a
constant rate rather than nter-
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mittently

Do not admimster chloroform to
starved, debilitated, or emaciated
mdividuals

Do not use epinephnne for any
purpose during chloroform anes
thesia

Do not omit premedication Ad-
mimster both an opium and a
belladonna denvative

Palpate the pulse continuously
and record blood pressure read
ngs frequently

Remember that as the operation
continues smaller amounts of
drug will be necessary to mam-
tamn the desired depth of anes-
thesia

Do not delay nstituting artificial
respiration 1n the event respira
tory failure occurs

Decrease the rate of admimstra
tion should the patient suddenly
breathe deeply Raise the mask
from the face if the patient holds
his breath

Do not stimulate the patient mn
any way dunng the nduction and
recovery periods

Discontinue the drug if the pulse
becomes slow (50 or less) or ir-
regular

Never pour chloroform onto the
mask

be avoided by extreme care

The possibility of hepatitis 15
greater in these subjects Preopera
tive admimstration of glucose 1s
desirable 1f possible

Both drugs increase cardiac irnta
bibty Ventricular fibnllation may
result

Avord any and all excitement
Lpinephrine may be hberated into
the blood during the penod of
excitement and the patient may
die of ventnicular fibnillation dur
g the induction

Circulatory failure may precede
respiratory faslure at any time

As time goes on an equilibrium be
comes established between the
drug 1n blood and 1n the tissues

The margin between respiratory
farlure and circulatory failure 1s
narrow Delays may be fatal

The amount of drug necessary for
anesthesa 1s so small that a sudden
concentrated breathful may lead
to overdosage and cardiac arrest

Ventncular fibnllation may occur
as the result of excitement due to
the probable release of epinephrine
which will favor the onset of ven
tricular fibrillation

Such changes indicate cardiac de-
pression, 1rnitability, or shift of the
pace maker

The danger of overdosage 1s ever
present and 1s increased by such 2
techmque

REFERENCES
Adnant, ] The Pharmacology of Anesthetic Drugs 3rd Ed Pp 40-44 Chasles C Thomas

Sprngfield I 1953

Goodman, L, and Gilman A The Pharmacologieal Basis of Therapeutics Pp 75-93

The Macmillan Co New York, 1955
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1 RICHLORFTHYTENF

Descriplion "I nichlorethy lene 15 1 colorliss, <owly volitthzing hquid whose
vapor 15 sweet smellme, casily anhaled and not inflimmabie  1he odor
resembles that of chloroform

Siynonams Trlene, tnmny

Uses

1 As an 1malgesic agent for obstetnies shin graftng and other munor
forms of surgery

2 To fortify mtrous ovide

3 Tor operations in which 1 non inflammable wnhalation anesthetic may
e necessary The use of the drug for general anesthesia has been
abandoned

Cost Relatively mexpenstie, approumately 1 cent per cc
Methods of
{dmuustration

1 Open drop This 1s the most commonly employ ed, simplest techmque
and the one wiuch 1s recommended for surgical anesthesia

2 Semm closed This techmgue allows the drug to be admimstered with
o\ gen or mitrous oude

3 Closed This techmque cannot be used because the drug 1s unstable 1n
the presence of soda hime

Concentration

1 Analgesta—less than 1% by volume n the alveol:
2 Anesthcsiz—approximately 4% by volume 1n the alveoh
3 Respiratory falure—exact concentration not established

Premedication

Morphine combined with atropine, bellaioline or scopolarmne mn the
therapeutic doses recommended for ether anesthesta (see premedication)

Materials

1 A large open drop mask provided with 4 to 6 lavers of gauze or
stochinet The edge should be cut to fit the shape of the mask

An artifical airnay

A protector for the eyes

Tnchlorethylene in a bottle equipped with a dropper

Petrolatum or cold cream for the shin

Castor oil for the eyes and a dropper

Inhaler to supply oxygen and artifical respiration if necessary

Nasal catheter for oxygen and oxygen supply

00~ O th e N
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Technique of
the Open Method

1

2

Arrange and prepare the patient in the same manner described for
ether by the open method

Place the eye protector over the eyes and lubricate the face well with
petrolatum or cold cream

Apply the mask to the face and hold 1t 1n the same manner as described
for ether by the open method

Begin to drop the trichlorethylene on the mask as rapidly as the pa
tient toleratesit Start with two or three drops the first half minute and
double the rate each succeeding minute for the first four or five minutes
As soon as patient 1s 1n stage ITI, mstill two drops of castor o1l mnto
each eye

Insert a nasal catheter 1nto one nostrl and replace the mask Supply
oxygen at approximately 1000 cc per mmnute from the inhaler
Continue to drop the drug at a rate necessary for the desired depth of
anesthesia

Stgns of
Anesthesia

The signs of anesthesta are 1n general similar to those outhned under

Judging depths of anesthesia

Complications

1

[N

3

4

Tachypnea This 1s due to stimulation of the alveolar nerve endings
and indrcate a dangerous intense vagal stimulation

Salivation This occurs frequently when premedication 1s not used
Cardiac irregulanties The drug 1s hike chloroform in 1ts behavior on
the heart

Poor relaxation Absorption 1s slow

Advantages of

Trichlorethylene

1 Tt may be admunistered by means of simple equipment

2 It 1s a potent analgesic agent which can be admimstered by simple
means

3 The low partial pressure necessary for anesthesia allows the use of air
as a vehicle

4 Itis accompanied by little post anesthetic nausea and vormting

5 In concentrations less than 109, 1t forms nonflammable mixtures with
air or oxygen

6 Tt 1s nexpensive
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Disad-anlages

1
2

[N

w
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8

9
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It causes cardiac depression mamfested by arrhythmias
It 15 decomposed n the presence of soda hime and cannot be used 1n

the closed system
Induction 1s slow

It may cause derangement of liver function
1t may be confused with chloroform because 1t possesses a chloroform-

Like odor

It volatihizes slowly This contributes to the slow 1nduction
It causes a very rapid rate of respiration, sometimes up to 50 or 60

per mnute

Its margn of safety 1s somewhat like that of chloroform when used for

surgical anesthesia

Tt cannot be used in the closed system Tovic products form

Muscle relaxation 1s poor
It may cause burns on the shin

Comment

1

[

N

v

~

[

-1

The drug 1s not recommended for
surgical anesthesia

Do not use the drug n the closed
system

Do not expose the vapor to flames
or sparhs

Drop the drug slowly at a con
stant rate rather than intermat-
tently

Do not administer to starved, de-
bilrated or emaciated individuals

Do not use epmephnne during
the anesthetic

Discontmue the drug 1f the pulse
becomes slow or 1rregular

Never pour tnchlorethylene on
the mash

Discontinue  admimistration 1f
tachypnea occurs

Reason

1 The drug mduces deleterious

cardiac effects, the effects on

respiration are undesirable and

relaxation 1s poor

It 15 not stable 1n the presence

of soda hme

Phosgene which 1s intating to

the pulmonary epithelium may

form and pulmonary edema

may occur

4 This msures a constant level
of anesthesia Overdosage can
thus be ayvorded

5 The possibility of hepatitis 1s
greater m these subjects Pre-
operative administration of glu-
cose 15 desirable

6 Epmephnne increases cardiac

wntability and causes serous

arrhythmias

Such changes indicate cardiac

depression, irntability or shift

of the pace maler

8 The danger of over dosage 15
ever present, and increased by

such a techmque

This indicates possible intense

vagal stimulation

N

w

-~

o
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Contra-Indications
1 Diseases of the heart

2 Hypotensive states

3 Acidosis from any cause

4 Diseases of the hiver

(2]

Diseases of the hidney

=

respiratory tract

Varsations
Technique

PROCEDURLS OF ANLSTHLSIA

—

3

w

Acute or chronic disease of the 6

Trichlorethylene mncreases irnt
ability of the cardiac automatic
tissue

The drug may depress the vaso
motor center and affects the
heart

Carbon  diouide  combiming
power may be elevated

The drug 1s a halogenated hy
drocarbon  and  these com
pounds predispose to hepatitis
Causes decrease 1n  urinary
output

The drug tends to produce
mucus and other secrctions
whnch may dissermnate infec
tion from one part of the re
spiratory tract to the other

1 Tor analgesia Proceed with the mnduction until the patient feels a
sensation of dizziness, then decrease the rate of admimstration as

stage X1 1s approached

2 Instruct the patient to raise lhis hand when he feels pamn dunng the
surgery and increase the rate of administration

ANALGESIA USING THE CYPRANE OR DURE INHALFR

Description The Cyprane and the Duke inhalers (F1gs 42 and 43) are devices
which can be held by the patient for the sclf administration of vapors
mixed with air Each consists of a cylindrical contaner attached toamash
A device for evaporation of the volatile iquidis in the ¢y hndrical portion
of the contammer Air drawn by the patient over the vaporizer 1s mived
with the vapor, passes through a valve into the mask The gas 1s then
exhaled through another valve on top the mask Only the vapor and ar

n the mask 1s rebreathed

Techmque

1 Load the chamber with the trichlorethylene to saturate wick (15 cc)

2 Lmpty excess iqud
3 Attach mask to face

4 Set vaporizer at minimum
§ Commence administration and gradually rotate vapor control from



. _

Tw 42 \ Ciprane mhaler {or self admustration of rapars of volaule liquds

Fic 42 B Duke mhaler for self adnumstration of sapors of volauile hiquids

N ,
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mummum mark towards maximum until optimum concentration 1s
reached
6 Lock device at this pomnt

Comment
The wick holds about 15 cc

EXHALE VALVE

\b-—u——\/v
—d ] 7
_
INHALE
«TQ MASK ~ N _-VALVE

— )
BY PASS. /AIR INLET

INLET

Fic 43 Cross section of sem closed mhaler (Duke, Cyprane type) used for admnistering mix
tures of atr and volatile iquds On mspiration arr 1s drawn through the ports over the surface of the
wick which Iines the cyhndncal contaner, mixes with vapor which volatihzes from the wick and
passes through the mhale valve to the mask On expiration the exhaled gases pass from the mask
through the exhalation valve Thus with the exception of the gases in the mask there is no re
breathing The adjustable ports permut the by passing of the anesthetic so that the percentage of
vapor and air can be vaned The hqud 1s stored 1n the bottom of the container

N1trROUS OX1DE—TRICHLORETHYLENE OXYGEN
Matersal Same as for mtrous oxide-vinethene
Premedication Morphine—scopolamine, hyoscy anune or atropine

Procedure Same as outlined for mtrous oxide oxygen vinethene, except that
special vaporizing Jar without a wick must be used for trichlorethylene
No rebreathing must be pernitted
1 Adjust mask to the patient’s face
2 Commence a flon of 6 to 8 liters of mtrous onde 75%~25% oxygen
3 Allow patient to breathe this mixture for several minutes until maxi-
mum depth the mixture can give 1s attamed It 1s uncommon to go
beyond second stage
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4 TIncrease vaponzer control gradunlly trichlorethy Jene and permut vapor
to mix with mitrous oxide until patient passes into 3rd stage Turn 1n

tnchlorethylene slowly

5 Mamtain concentration at this point

Comment

1 Do not use carbon diouide ab
sorber

N

Use a lugh flow of gas mixture
with adequate oxygen

3 Do not maintain anesthesia below
first plane

If demand type apparatus 1s used
merely set muxing device for 75%
mtrous oxide 25%, oxygen and
add trnichlorethylene as described
above

5 Do not use vapornzer with wicks

of type used for ether

-

Reason

Soda hime decomposes  trichlor
ethylene and forms dangerous by
products

Carbon dioxide must be washed
out of the mhaler It will not be
removed unless the tidal exchange
of the patient 15 flown mnto ap
paratus

Cardiac wregulanities and tachyp-
nea may develop

The tidal exchange of the patient
will be supplied by the apparatus

The concentration of vapar de-
livered wll be excessive

REFERENCES
Adriany, J Selection of Anesthesia Charles C Thomas, Springfield, 111, 1955
M

Goodman L, and Gilman, A The Phar

1 B Tt 10

asis of

New York pp 55-75, 1955

ARTIFICIAL AIRWAYS

Defimtson Artificial arrways are ngid or sem ngid tubes composed of rubber
or metal They are designed to fit nto the upper portions of the respira-

tory tract

Purpose

1 They provide an ummpeded pathway for respired gases
2 They facilitate removal of secretions from the respiratory tract
3 They conduct anesthetic mixtures to the respiratory tract

Types

1 Oropharyngeal These are metal or rubber tubes wiich are mserted
through the mouth into the pharynx

2 Nasopharyngeal These are soft rubber catheters which are nserted
into the pharynx through the nostnls

3 Orotracheal These are rubber, metal, or silk woven catheters which are
mnserted nto the trachea through the mouth, usually by the aid of a

laryngoscope
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4 Vasotracheal These are soft rubber catheters which are mserted
through the nostrls into the trachea

Oropharyngeal Awrways
Description  Orophary ngeal airways are tubes shaped 1n such a manner that
they conform to the curvature of the palate They extend from the
Lips to the pharynx and serve either as pathways for respired gases or
support the tongue and pharyngeal structures so that the natural airway
remarms patent (Fig 44)

Types
1 All metal These are curved flat tubes with a flange or disk at the oral
end to fit over the ips Many designs are available, all of which ac
complish the same purpose (Fig 45)
2 Wure cage type These are similar m design to the metal type except
that they are woven from wire (Fig 45)
Al rubber These are curved tubes of semi hard rubber sirlarin design
to the metal type They
serve the same purpose and
are mtroduced mn the same
manner (Fig 45)

w

Ad.antages of melal arrnays
a They are easily cleaned
and sterihized by boiling
b They are permanent, and
not damaged by ordinary
wear
¢ They are inserted and re
moved readily 1n event of
spasticity of muscles of
F1c 44 Oral pharyngeal airway 1n situ Note

the jaw that the 2irway does not extend beyond the hypo
pharynx

Disadiantages of melal awr

uays
a They may cause trauma
to the lips, tongue, pharynsx, or teeth

Advantages of rubber airways
a The possibility of trauma 1s mimmized when used
Disadiantages of rubber arrways
a They often acqure obnoxious odors which are difficult to elminate

from the rubber
b They are difficult to mnsert or remove in patients whose jaws are
tightly clamped because of spasticity of muscles



INHALATION ANI STHTSIA

¢ They are not permancnt, rubber deteriorates
d They arc not convemiently sterthzed by botling

Comment

\irwav s are as aulble 1n many sizes The proper size must be selected
for the individual patient

Procedure for Insertion
of Oropharyngeal Asrizars

1

“w

S

(=%

-

-]

w

Seclect an airway of the proper
size for the subject and plice 1t
within ready reach of the nght
hand

Turn off ether or other anes
thestic gases (oxygen at meta
bolic rate may continue to flow)

Unstrap the mask, but continue
to hold 1t firmly to the face until
all preparations are complete

Close the obturator and hit the
mash from the face

Grasp the airway n the nght
hand ard held 1t 1n 2 honzontal
position so that pharyngeal end
rests on the hip (Fig 46)

Push lower jaw foward, insert a
tongue blade or thumb to hold
the tongue aganst floor of the
mouth

Swing the curved portion of the
awrway 1to the pharynx using a
rotary motion (F1g 46)

Replace the mask on the face and
open obturator

Ascertain that the airway 15 clear

Reasons

Airways of improper size either
may not adequately support re
laxed structures or they may ex
tend too far into the hypopharnyx
Obstruction may result in etther
case

The concentration of the drug in
the inhaler may become excessive
if gases or vapors continue to flow
dunng the manipulation

The patient should breathe room
air for as short an mterval as pos
sible to prevent hghtening of anes-
thesia and return of the pharyngeal
reflex

The obturator prevents loss of the
mxture of gas from inhaler Anes-
thesia may thus be resumed with-
out forming a new mixture

The airway 15 thus placed 1n a posi-
tion for a rotary motion which 1s
necessary to easily shp the tube
mto the pharynx

The tongue 1s thus prevented from
faling back into the pharynx and
causing obstruction

The airnay follow s the curvature of
the palate and ships into the phar-
ynx without causing the tongue to
drop nto the pharynx

The patient should resume breath-
ng the anesthetic mixture as soon
as possible after insertion of the
arway to prevent lightening of
anesthesia

The improperly nserted airway
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Fic 45 Vanous destgns of oropharyngea! airways commonly employed for
wnhalation anesthesia (Courtesy of Richard Foregger PhD)
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and fasten the mask m usual
manner

10 Sccure a snug fit and resume flow
of gases and vapors into inhaler

Comment

1 Be sure that the patient 15 1n
stage YII before attempting to
mnsert the airway

often mncreases obstruction

More agent 15 mvanably necessary
because some hghteming occurs

Reasons

The pharyngeal reflex which 15
active 1n stages X and IT disappears
wn planc 1 of stage ITI

Fic 46 Insertion of aropharyngeal airway The awrway 15 beld tn & honzontal
position and swept 1nto the pharynx with a rotsry motion.

2 Delay the introduction of airways
as long as possible

3 Be pomtive the patient breathes
Ireely after the awrway 1
serted

The possibahity of return of the

pharyngeal reflex decreases as the

anesthetic progresses and becomes

deeper

If respiratory movements are ab-

sent ar not 1 proporfion to the

tidal exchange, 1t 1s because

a Patient became “"too hght” and
pharyngeal reflex returns and
the breath 15 held due to reflex
stimulation  Remove mirway
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4 Arrange flange of airnays so that
1t rests over the hips

5 Never attempt to nsert an air
way by holding 1t m a vertical
position

6 Be positive the flange of the air-
way 1 completely covered by the
mask

7 Never use an airway to pry the
jaws apart in the event of spas
tiaty of muscles

oy

Remove mrnays which have be
come tlled with mucus or seer
tions

Never begin an anesthetic with
out having an awrway of proper
size within ymmediate reach

-

mmmediately or emesis may fol
low
b The airway 1s not mserted cor
rectly because the tongue s
folded in the pharynx and 15
causing obstruction (Dig 47)
Remove or replace st properly
Laceration or other trauma to soft
tissues may result if this 15 not
done
Obstruction may result from fold
mg of the tongue i the postenor
pharynx

¥ic 47 Ymproper vse of oropharyn
geal anrways may result in complete ob-
struction to respiration The tongue 18
telaxed and has drapped wnto the phar
ynx The airway 1 too small to sehese
the obstruction

A leak occursif any overlapping 18
present

The tecth may be damaged II
necessary, msert the thumb orn
dex finger at side of the mouth be
hund molar teeth and exert force
there

Mucus causes obstruction to res
piration

Respiratory failure or obstruction
may occur at the most unexpected
times even n apparently simple
cases

NASOPHARYNGEAL AIRWAYS

Description Nasopharyngeal airways consist of soft rubber catheters which
extend from the nostnls to nasopharynx and act as pathways for re

spwred gases (Fig 49)
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Features of Nasal Lrrears (Tags 48 and 49)

1 Thev are composed of thin walled latex or gum rubber tubing

2 Ther dinmeters vary from 26~32 I'rench

3 The phan ngeal end 1s beveled laterally

4 ‘The nasal end 1s cut transyersely and a safety pinasnserted through
3t 1o prevent ats shpping all the way into the nose

5 The length 15 usually one mch n addition to the distance from the

tragus of the car to tip of the patient’s nosterl
Fic 48 \awl pharyngeal mewan Note the funnel

shaped ship jamnt to prevent the catheter from shding
m anto the naopharynx

Ad-antoges of nosal asrrays

1 They may be emploved when oral airways are difficult or impossible
to introduce

Disadraniages
1 They are easily hunked or pinched by anatomical distortions

F56 43 Nasalauwa
palate and suppor

y 10 place The airway must pass be;
3y and the
tt the tongue and other relaxed stryctures
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2 They cause trauma to nasal mucous membranes which may be followed
by epistaxs

3 The lumen of the tube may not provide an adequate airway for the
total t:dal volume of the patient

Procedure for wsertion of nasopharyngeal arrway

1 Select a catheter of smtable size The diameter should be shghtly
larger than the opening of the nostnl

2 TInsert the safety pin transversely through the nasal end

3 Lubncate the beveled end generously with petrolatum for a distance
of approximately one inch

4 Tnsert the entire length of the tube into erther nostnl

Comment Reasons
1 Do not force the catheter into The use of force invanably results
the nostnl 1n trauma and epistaxis

2 Be positive that a satisfactory If catheters are too long and 1
exchange 15 obtained serted too far, they may pass into
the oesophagus and cause obstruc

tion

Care of Arrways
1 Cleanse arway by threading its lumen with a nbbon of mostened

gauze attached to a wire If oily lubricant bas been used, a second striip
moistened with ether should be passed through 1t to remove 1t

‘Wash with soap and water and rinse thoroughly

Boil metal airways for 10 minutes Immerse rubber tubes m alcohol
(70%) for 30 mnutes

Runse, dry, and thread with a dry gauze nbbon The nibbon may re
main i place until airway 1s to be used

[ 3]

ES

Tracheal Avrways

Descrsptron Tracheal airways are tubes composed of rubber, silk, or flexible
metal They pass into the trachea erther through the oropharynx or
nasopharynx and provide unimpeded pathways for respired gases When
directly connected to inhalers or insufflators, the anesthetic gases are
mtroduced into the trachea

Types Two types of tracheal airways are available oral and nasal (Fig 50)
1 Oral A vanety of oral tubes 1s available All accomplish the same
purpose
a Anode This type s composed of latex rubber and has a metal spiral
incorporated 1n 1ts wall The spiral acts as a support and prevents
Linking or collapse
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¢
F1c 50 Orotracheal and nasotracheal amrnays (a) I atex (n: anode’ tubes with metal spural
embeddedinatsnall (b) Plam rubber or Magll nasotracheal tubes (c) Metal (W oodbridge) tubes
with stylet (d) Silk woven catheters (Courtesy of Richard Foreggér PhD) =
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b Plamn rubber This type 1s made from soft rubber tubing possessing

sufficient ngidity to prevent collapse under ordmary circumstances

¢ Sik Ths type 1s woven from silk and coated with plastic so thatitis

sem1 rigid and leak proof

d Metal This type (Woodbridge) 1s composed of flexible metal tubing

possessing ngidity to prevent hinking The surface may be pro

tected by a rubber dam sheath (penrose dramn) to render it leak

proof

2 Nasal Nasotracheal catheters are of one type (Magil) They are

composed of soft thin walled rubber or plastic tubing with a smooth ex
terior and a beveled tracheal end (simular to nasopharyngeal tubes)

Characleristics of Tracheal Awrways

1 Shape Orolracheal catheters are erther straight or possess a shght
curvature
Nasotracheal catheters usually possess a curvature of a arcle whose
radiws 15 approximately 25-30 cms The catheter should be soft but
sufficiently ngid to maintain the curved form
2 Length Catheters are usually supphed 1n lengths of 26-28 cms The
distance the catheter 15 introduced vares for each mdividual The
distance may be roughly estimated by placing the catheter along the
anterior surface of the neck from the suprasternal notch to the tip of
the chun
3 Size The bore of tracheal catheters 1s expressed in terms of “French ”
Sizes vary from 28 to 40F for adults and 18 to 30F for children The
lumen should be as wide as possible but the wall should be as thin as
permissible without nsking danger of collapse
Diameter of catheters according to

Age Size
0-1 yr 818 F
1-5 yr 15-24 F
6-15 yr 24-36 F

adults 2840 F

Uses of Intratracheal Awrways

For conduction of imntratracheal anesthesia for operations about the
head, neck, mouth, or pharynx

For a patient who 1s 1n the prone or other maccessible position

For relieving respiratory obstructions which are not readily corrected
by oropharyngeal or nasopharyngeal airways

For mantaming posttive pressure for intrathoracic and other types of
surgery tn which positive pressure 1s required

—

w N

-
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5 Tor mamntaiming 1 patent airway in extremely obese patients or other
subjects in whom this1s accomplished with difficulty

Tor operations 1n which there s a possibility of aspiration of foreign
particles or flurds (intestinal obstruction)

Tor uppes abdomimnal or other ty pes of surgery accompanied by reflex
laryngeal spasm (Brewer-Luckhardt reflex)

Tor controlled and other methods of artificial respiration

~3 o

o

Adrantages of the Inlralracheal Asrio)y

1 Ttinsures a completely patent and unobstructed airway when properly
employed

2 It allows a scal to be secured betwneen the catheter and the tracheal

wall which presents vomitus, secretions, or blood from passing into the

respiratory tract

Tt allovs the use of posttive pressure when connected to a closed

mhaler

4 1t facilitates the aspiration of mucus, blood, and other secretions from
the respiratory tract

5 It prevents or relieves laryngeal spasm

(23

Disadrantages

1 The catheter acts as a foreign body 1n the respiratory tract and often
causes irritation or tnitiates coughing or other reflexes
2 The lubncant necessary to facilitate the introduction of the catheter
nto the trachea may be undesirable

3 The wall of the catheter decreases the area of the tracheal lumen and

causes partial obstruction, particularly 1n children and infants

Anesthesia of 2 deeper plane than 15 ordinanly required for the opera-

tion 1s necessary to obtund the cough reflex in the trachea (Second

plane or deeper anesthesia 1s required to abolish the cough reflex m

the trachea )

Trauma to the pharynx or larynx or mnjury to teeth and other struc-

tures may be caused while introducing catheters or dunng lary ngos

copy

The bactenal flora from the nasopharynx 1s ntroduced into the trache

and bronch, particularly 1f the nasal route 1s employed ‘

The coughing or straming dunng hght anesthesia ca

venous pressure which may be d v mmcreased
y be detrimental to pattents (Debibitated

patients or pattents having cardiovascular disease )]

Anatomical distortions 1n nose or naso,

of the catheter when the nasal route 3

The dead space 1 mouth and pha
simulating Cheynes Stokes may f(ilog'm e drinated Feepiration

-

tn

=

~r

=]

phary nx may cause obstruction
s employ ed

Al



168 TECHNIQUES AND PROCEDURES OF ANESTHESIA

Complications During Intubation

1 The catheter may become kinked pinched, or obstructed by secretions
from the trachecbronchial tree

2 The catheter may be inadvertently mntroduced 1nto the oesophagus

mstead of the trachea

The teeth, tongue, or mucous membranes may be njured by the

laryngoscope, catheter, or stylet

The patient may bite upon the catheter 1f one does not insert a “bite

block” before removing the laryngoscope

Apnea may follow nsertion of the catheter from reflex coughing or

bronchiospasm

The catheter may be mserted beyond the bifurcation of the trachea

nto 2 bronchus

Tracheitis,laryngitis, or pharyngitis may result from repeated attempts

at intubation or if intubation 1s attempted during hight anesthesia

Epistaxis may occur when the nasal route 1s employed

The catheter may ship out of the trachea during anesthesia if 1t 1s not

held securely or 1s not anchored to face

[

S
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INTRATRACHEAL ANESTHESIA

Definstion Intratracheal anesthesia 1s inhalation anesthesia conducted when
an intratracheal catheter 1s 1n situ

Technigues The subject 1s anesthetized with 2 major anesthetic agent by the
open, sem closed, or closed techmque Orotracheal or nasotracheal mn
tubation 1s performed and the anesthesia 1s resumed and maintaned
one of the following manners

1 The mask 1s replaced over the nose and mouth and the anesthesia 1s
maintained by the open, semiopen, or closed technique The catheter
merely acts as an arrway

2 The catheter 1s connected to a semi-closed or closed 1nhaler and the
gases are introduced directly mnto the trachea

3 A catheter connected to an insufilation apparatus 1s threaded mto the
lumen of the tracheal catheter and the anesthesia 1s continued by in-
sufflation

Instruments Used for Intubation

Laryngoscope
Defimtion A laryngoscope 1s an endoscope employed for visualizing the
larynx and trachea It consists of a kandle to which 1s attached a blade
for support of the tongue and epiglottis An electric hight bulb located at

the end 1s the source of llumination

Numerous types of laryngoscopes are available, but they may all be

resolved into two mamn groups or types

Types U Type In this type the handle s parallel to the blade and may be
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held exther honzontally or vertically (Jachson) Thns type 18 less fre
quently employ ed for anesthesia

L Type The handle 15 2t nght angles to the blade and may be held
vertically (Flagg, Guedel) Tlis typeas the most poptilar for anesthesta
(Fig 51)

WacIntosl —oropharyngoscope This consists of a cury ed tangue blade
attached to a handle contaiming a battery A bulb at the beal allurminates

s T

Fic 51 The (L) type of lary ployed far h h The
:iard; ;ntd) !)Jeak have been moditied ta suit the needs of vanous clinicrans (Courtesy of Richard Foreg

the hypopharynx The blade supports the tongue and exposes the larynx
without touching the epiglottis (g 52)

Stzes Most laryngoscopes for anesthesia (L type) are provided with inter-
changeable blades of different smizes One 1s for mfants, one 15 for
children, and one for adults ’

Features

1 The handle 1s cyhindnical in shape and contains a low voltage batte
as a source of electnic current for the bulb A rheostat may be prcsex?;
at the end of the handle to vary the ntensity of the hght

2 The blade s sturdy, detachable and has the {ollowing features
a It 18 provided with a sem: aircular groove whose concavity faces

the night This groove actsasa
path for visualizing th
b It hasa beak atts end for bfting the epiglothis e the larvnx
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Stylets
Defimtion Stylets are rods composed of sem flexible metal or plastic which
fit into the lumen of soft intratracheal catheters and provide them with
body and ngidity (Dig 53)
Features Stvlets should have the following features

=
%ﬁ

=5
/I/////I///I//////l//////I/I//II/II/I/IIIII/IlI/IIIIIIIII/I//I//

Fic 52 A The MclIntosh Lar (actually an orophar pe) consists of an 1tfum
nated tongue blade Blades are detachable and are available 1n vanous sizes B Cross section showing
position occupred by the blade 1n the hypopharynx Note the beak does not touch the epiglotuis but
1s antenor toat and that exposure and visualization of the larynx 1s obtaned by upward traction
and displacement of the base of the tongue antenorly

1 They should be blunt at erther end to prevent trauma to the operator’s
hand or to the larynx
2 They should possess sufficient resihience so that they do not bend or
buckle
3 They should be provided with a stop which fits over the end of the
catheter and shides up and down to vary the length of the part of the
stylet which fits mto the catheter (usually a cork 1s employed)
Slep Jonts
Defimtion Ship jomts are short lengths of metal, hard rubber, or plastic tub
1ng employed to connect intratracheal catheters to inhalers
Types Funnel type Usually employed for nasal airways when the open
techmque of anesthesia 1s used (Fig 49)
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Llbow iy pe Usually employed for nisal mrways when the closed tech-
maque 15 used (g 60}

?Strmgm steee fype Trployed for oral or nasal catheters when the
closed sy stem 15 used (Tig 53)

Teatures Ship joints should have the following {eatures
1 They should have o bore as wide as that of the catheter to which they
are attached

4l

F16 53 Schematic dizgram of & clased oral intratracheal assembly The (A) latex catheter has
2 wire spiral embedded 1 its wall to prevent kinkng and collapse The spiral ends at {B) so that sec
ton {C} of the catheter may accommodate the (D) metal shp joint Note that the shp jointas intro-
duced as far as the spural othermse lunking occurs at this paint Note that the internal diameter of
the slip joint 13 the same as that of the catheter The {E) stylet camposed of stout semurigid metalis
knohbed at erther end and fitted with a (F) rubber stopper guard The end of the stylet rests several
centimeters fram the (G} beveled alk woven tip (H) Theinflatable cuff composed of thin Iatex mbber
t provided with (I) a .mall catheter attached to s (K) 10 ec synnge fitted with 2 (J) short needle
(L) A clamp 13 used to pinch catheter when the cuff 1s inflated

2 They should skip 1 and out of adapters easily
3 Thev should form a leakproof umon with adapters
Cuffs
Defimation Cufls are balloons composed of latex rubber designed to enarcle
orotracheal catheters at the tracheal end When inflated with awr, they
produce a seal between the tracheal wall and the catheter (Fsg 53)

Features Cuffs possess the following features
1 They are one to two inches 1n length
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2 They are connected to a long thin catheter which1s used toinflate them
with ar
3 They enarcle the catheter snugly or are built in the wall
Insertion of Orolrackeal Asrways
Description  Under deep anesthesia the larynx 1s exposed by means of a
laryngoscope A catheter of suitable size 1s then inserted into the trachea
Types

1 Open oral In these intubations no seal exists between the catheter and
the tracheal wall The mask 1s replaced after the tube 1s introduced

T16 54 Intratracheal anesthesia by the open oral technique is accomplished by introducing an
orotracheal catheter by means of direct laryngoscopy replacing the inhaler and resumuing anestbesia
1 the usual manner No cuff 1s necessary The catheter1s secured by strapping the (A) metal adapter
to the face with adhesive The circle filter the semi-closed inhaler, open masks or insufflation tec!
nique may hikewise be employed instead of the to and fro inhaler as shown above

Open masks, insufflators, semi closed or closed mhalers may be em
ployed to mamntain the anesthesia (Fig 54)

2 Closed oral In these intubations, the catheter fits snugly into the
trachea, 1s sealed by an ipflatable cuff, which fits between the tube and
the tracheal wall, or 15 sealed off from the pharynx by packing with
strips of gauze Itis then connected to a closed rebreathing system for
maintenance of anesthesia (Tig 55)

Material
1 Three tracheal catheters One 1s of the size judged necessary for the
patient, one 1s smaller and one 1s larger
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(X1

A semi ngd stylet This grves npdty and body to soft fleuble cathe-
ters (Tig 53)

Petrolatum (s ascling) or similar lubricant for the stylet and eatheter
A suction apparatus cqupped with 1 metnl curved tip

Uninary catheter which casily passes into the tracheal eatheter This
should be fitted to a ghiss connecting tip for attachment to the suction
tubing X3

6 A pilow, approumstely 37 thich, to clevate the head

W he

Fio 55 Orotracheal asrway connected to a closed sshaler (A) The inflatable cuff allows a sea
between the tracheal wall and the catheter so that o completely closed system 13 cecured (B} A shp
jomnt connects the catheter to the (C) metalsleeve (D} The catheterand the pinch cock commumicate

with the cuf The diagran depucts & curcle filter However a toand froinhales may be used equally
well

-

Adhesive cut 1n stnps 5/8"X87 This1s necessary to anchor the cathe-
ter to the shin of the face

& Two gauze packs 2"X12" with nings for packing pharyny, or an 1n
flatable rubber cuff for each catheter {Fig 53)

9 Gauze pad to protect teeth, or a stnp of adhesive 17X13” folded 1
two, lengthwise

10 A mouth prop (bite bloch) This may be made by wrappmg a stop
of adhessive around a partly-used roller bandage (approumatels

5/8*%2%)

One pinch clamp or small artery forceps to pinch the tube leading to

the cuff if a cuff 1s employed

12 One 10 cc synnge to snflate the cuif if a cufl 1s employ ed

Preparation of Malerials Reasens

1 Arrange an instrument stand or The “setup”’
tray on the nghthangd side of the side becau

1

oy

should be on the nght
se the nght hand re-



174

[

-~

TECHNIQUES AND PROCEDURES OF ANESTHESIA

operating table so that 1t 1s with-
n ready reach of the anesthetist
Spread the tray with a stenle
townel and place equpment, all
sterithzed, upon 1t

Lubricate the end of the catheter
with stenle vaseline on a stenle
sponge for a distance of 3" to 4"
Bend the stylet to form a curve
whose radius 1s approximately
28" and lubnicate generously the
entire length of the stylet with
vaseline

Adjust stylet mnto the catheter so
that the tip rests approximately
1/2" from 1ts end (Fig 53)
Moisten packs, if they are em-
ployed, with physiological saline
or hquid petrolatum and express
excess hqud

Ascertamn that the laryngoscope
15 correctly assembled, and that
the battery and hght are in work~
ng order

Procedure

1

[

(73

Deeply anesthetize the patient
with a major anesthetic drug,
such as ether, cyclopropane, or
chloroform (see page 100)

As soon as the patient 1s re-
laxed, place the pillow under the
occiput so that 1t rests under the
shoulders for a short distance
Arrange the head so that 1t 1s 1n
the midline of the long axis of the
body (Fig 57)

Extend the head by applymng
traction to the lower jaw so that
the chin points directly towards
ceiling

Induce an apnea by hyperven
tilation by manually compressing
and relaxing the breathing bag for
approximately thirty seconds
Close obturator, remove the mask

mains free for picking up nstru
ments and other manipulations
All objects which pass into the
pharynx or trachea should be
sterihized

If the entire catheter 1s lubncated,
1t 1s difficult to handle and hold
during mampulations

It will be difficult to withdraw the
stylet from the catheter 1f 1t 1s not
well Iubricated

If the end of the stylet protrudes
from the catheter, it may cause
trauma to the vocal cords

Dry packs may cause 1rntation to
mucous membranes of the phar
ynx

The laryngoscope may become dis
assembled dunng mampulation if
not properly put together

Reasons

Complete relaxation of muscles of
neck with flacadity of the jaw and
abolition of pharyngeal reflex are
necessary for successful intubation
The pillow elevates the head to the
proper angle and causes relaxation
of the antertor muscles of the neck
(Fig 56)

Traction stretches the structures
of the nech and elevates the tra
chea and epiglottis

The apnea results from removal
of carbon dioxide The patient
does not breathe and become
“lght’ during mtubation

Loss of mixture from tnhaler
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Ti6 56 The effe the head upin the improving the exposure
of the larynx for end

hup of the axes of the mouth, hypopharvax
and trachea to each other under ordinary circumstances with the suptne posttion with head un

supported B Elevation and hyperextenston bring all three axes 1nto an almost straight fine C The

forward traction upon and elevation of the structures 1n pharynx further hy perextend the head and
Lring all three axes 1mto hine Lo that the farynx may be fully exposed

ots of elevating and hyperextending
heal intut AfThe ret
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oon showmg

the head s elevated by (Cha pillow
{2} Thebladersfirstintroduced w2 vertical manner at the nght sde of the mouth until the palate
snd postenor pharyngeal wall are visusheed
{6} The blade is rotated towards a honzontal posthion until the epiglotus 1s visnalized, Al force
Jbould be apphed in the direction of the {A) and (B) arrows
{c) The blade 1s introduced 50 that the beak elevates the epiglottis and pushes 1t up against the
base of the tongue Note that a Lftng force 13 exerted npward {A) dunng laryngoscopy 8nd the blade
1s3away {rom the upper sncisor teeth,

Py

]

from face, and withdraw pharyn
geal awway

Apply gauze protector to the
upper masor teeth

Grasp the highted laryngascope
in the left hand Place the thumb
to the nght side of mouth and
displace lowet jaw fornard
Insert the beak of the blade of
laryngoscape nto the nght side
of mouth at its angle Gradually
mtroduce it into the pharynx
and, at the same time, displace
the tongue as far to the left of
the mouth as possible (Fig 57)

d of the fary

goscope i performung laryngescopy hote

should be prevented to fachtate
reanesthetization

Roughemag or other damage from
the Jaryngoscope occurs more fre-
quently to the upper teeth

The nght hand remains free for
mserbion of catheter and other
mampulations

The space ta the nght of the
Jaryngoscope (the side to wiuch the
groove opens) 1s cleared and shonld
reman free for passage of the tra
cheal catheter
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Gradually rotate the blade from
a vertical to a honizontal position
until the nght antenor pillar 1s
visuahized Then swing blade to-
ward midhne of the mouth
Hook nght mdex finger over the
upper teeth to make tracttonin a
cephalad direction At same time
displace lower Jaw with blade of
the laryngoscope 1n a caudad di-
rection (Fig 57)

Rotate blade more horizontally
and continue to exert force on the
lower jaw This force should be a
hfting of the handle 1n a direction
toward the ceiling (Fig 57)

As soon as the epiglottis 1s ex
posed, msert the beak of the
blade beneath 1t and continue to
Lit upward on the handle of the
laryngoscope, extending the head
still more, if necessary The
larynx will then be seen

When the larynx s visible, deter-
mine the size of the catheter
necessary for the patient (see
table)

Quickly remove secretions from
the pharynx by suctioning

Grasp the stylet, together with
the catheter, at 1ts shp joint and
hold them both in the nght hand
Introduce the catheter into the
mouth and pharynx along nght
side of laryngoscope blade and
msert 1t a distance of 2-3 cms
into the trachea beyond the vocal
cords Groove of blade must re-
main free for visualization of the
mtubation

Partly withdraw laryngoscope
but allow 1t to remain 1n mouth
in vertical position to act as a
“hite block

The blade of the laryngoscope fol
lows the curvature of the palate

This maneuver allows the mouth
to be opened widely The blade of
the laryngoscope 1s inserfed so that
pressure 15 avoided on the upper
mcisors

A rotary force using the incsor
teeth as a fulcrum for the laryngo
scope should be avoided (Fig 58)

The larynx 1s beneath and beyond
the epiglottis and can only be vis
uahized by hfting the epiglottis up
ward with the beak of the blade

If catheter 1s too large, spasms and
trauma follow 1ts attempted pas
sage A small one causes leakage or
a partial obstruction to the arrway
if the closed system (cuff) 1s em

ployed

Remove secretions so that they
will not pass into trachea and cause
obstruction

The stylet must be held so that 1t
does not shide mn or out of the
catheter

Long catheters may be ntroduced
beyond the bifurcation of the tra

chea 1nto a bronchus, particularly
the nght bronchus, 1f care 1s not
exercised

If patient becomes “lght” dunng
the intubation, he may bite down
on catheter, unless some protection
remains between teeth
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Withdraw stylet, holding cathe
ter with left hand, plice bite
block between tecth, and remove
lary ngoscope

Connect the catheter to the
haler if the closed orotracheal
techmque 15 employ ed or replace
the mask 1f open orotrachenl tech
mque 1s contemplated

If secretions are present, remaove
these by using the suction Then
pach pharynx or mflate cuff if
one 15 employed (Tig 55)
Anchor catheter to the face with
several stnps of adhesive

Ad anlages of Orolracheal Airwey

179

Patient mny become “light” during
intubation Anesthesia should be
resumed 1s soon as possible

The catheter merely replaces the

oropharyngeal sirnay 1n the open
oral method

This secures a setl which prevents
a leak and loss of mixture around
catheter

This prevents the catheter from
shpping further into the trachea or
from being acaidentally jerked out
of the mouth or nose

1 Sem ngid tubes or catheters may be employed to mmmmize the danger

of compresston or kinking

2 Visuahization of the laryn allows selection of catheters of proper bore
and length and msures preasion and elmination of guesswork 1n n-

serting the catheters

3 It allows the use of a closed system with cuffs or packs

Disad.anteges

1 Deep anesthesia 1s required for exposure of the larynx
2 The possibility of causing trauma to the pharynx and trachea 1s ever

present

Comment

1

~

[

Do not “rush” imntubation The
patient must be deeply anesthe-
tized (3rd plane of stage ITT) and
completely relaxed before at
tempting mtubation

Always hold the catheter 1n the
left hand at 1ts point of emergence
from the mouth during maimnte
nance of anesthesia

Observe thorax closely for as
symetrical respiratory move

Reasons

Patient becomes “light” during in-
tubation due to mnhalation of room
air Attempts at intubation during
Light anesthesia cause coughing,
vagal reflexes, increased venous
pressure, and other arculatory
disturbances

This avords having catheter shp
out of the larynx 1f head 15 sud-
denly moved by the operator

Catheter may be i the right
bronchus, thus occluding the left
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F1 58 Improper techmque during laryngoscopy resultsin trauma If a rotary force (A) 2nd (A1)
15 used to hft the epiglottis instead of (B) the (C) upper inctsor teeth act as a fulcrum and are dis
lodged loosened or chupped

Fro 59 The laryngoscope rests in the (A) esopbagus causing obstruction of the (B) larynx
Thss may result from poor relaxation introducing the blade too far anatomical distortions or fadure
to hit upward with the laryngoscape
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ments, dyspnea, or labored
respiration. Be positive that the
respiratory cffort 1s in proportion
to the tidal exchange

Do not msert the laryngoscope
too far into the pharynx If larynx
1s not wisualized, withdraw a1t
partly until epiglottis 1s scen

Do not tilt the blade of laryngo
scope 1n such a manner that the
masor teeth act as a fulcrum
(Fig 58)

Hold the tongue agamnst the foor
of the mouth with the left thumb
when paching pharynx with
gauze

Introduce a well lubricated un
narycatheterattached toasuction
apparatus and remove any secre
tions which accumulate in the
catheter

Inspect teeth before performing
mtubation

Remember that attempts to save
two or three mmnutes may result
1n the loss of fifteen

10 Be certamn that the cuff 15 just

below the vocal cords and not
too far mnto the trachea

one The nght bronchus 1s more
casily cathetenzed than the left
Dbecause of 1ts length and position

The beak of the blade may be
passed beyond the larynx into the
esophagus f the blade1slong or the
larynxis ventrally placed (T1g 59)
The force exerted may break, chip,
or dislodge the tecth

Thns prevents the tongue from roll
ing back which might cause the
{renulum to become torn

Secretions cause obstruction to res-
piration

Loose teeth or removable dental
work should be removed or pro-
tected

Intubation 1s unsuccessful if the
patient 1s not properly anesthe
tized

This prevents accumulation of ex-
cessive amounts of flud above
cuff which would be aspirated
when cuff 1s deflated

Insertion of Nasotracheal Awrways

Description The patient 1s anesthetized and a curved soft rubber catheter of
suitable size 1s passed through either nostnl nto the larynx The intuba-
tion 1s accomplished either by laryngoscopy or by the “blind” technique

Types

1 Opennasal In these intubations the catheter fits loosely 1n the trachea
and 1o pack or cuff 15 employed The mask 15 usually replaced after

intubation and the anesthesia 15 continued in the usual manner

Closed nasal In these mtubations, a seal 1s secured by a pack or snug

fit exssting between the catheter and the tracheal wall (large catheter)

Anesthesia 15 continued by means of a closed or sem1 closed haler

connected directly to the catheter (Nig 60)

N
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Fi5 60 (A) Closed nasotracheal airway connected to {G) the clo ed ihaler by means of (F) 2
metal elbow fitted to 2 {B) non collap ible tube and {C)  sleeve and (D) a shp jomt (B) A gauze
pach rummizes leahage of gnses and absorbs secretions

Materrals

1 An assortment of tracheal (Magll) catheters Prepare one which 15
larger and one wlich 15 smaller than the size necessary for the patient
(see page 166 for sizes, Fig 50)

Vasehne (stenle) or sumlar lubneant for the catheter

Suction equpped with a metal curved tip and a catheter which easly
shdes mnto the tracheal catheter

Laryngoscope of Guedel, Flagg, or ssmilar design

Shp jonts for the catheters and the adapter for the whaler

Pullow approximately three inches in thickness to elevate the head
Adhesive stnps 5/8" X 8" for anchonng catheter to the face

Trwo gauze packs 27 by 127, moistened with saline or hiquid petrolatum
Gauze strp or square of adhesive folded lengthwise to protect teeth
Intubation forceps for gwmding the catheter wmto the Ianvax (Fig 61)

W

(=R~ RER. N

[y

Fic 61 Forceps for introducing nasotracheal awrway into the traches under direct
wiston {Courtesy of Richard Foregger P D)
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Preparation of Malerials Tollow directions given for mnsertion of orotrachenl
arnavs

Procedure

1 Anesthetize the patient, arringe head, pillow, ctc, the manner
descnibed for the msertion of orotracheal airways

2 Lxamne cach nostnl and sclect the one without obstruction or de

formities

Cxtend and hold chuin with left hand as for orotracheal intubations

4 Grasp the catheter at 1ts nasal end betwecn thumb and index finger of

the nght hand Allow the catheter to mamntain its natural curve and

hold 1t with the concavity upward

Insert the catheter gently into the nostnl and gradually thread 1t into

the nasopharynx Do not exert any force whatsoever while introducing

it

6 As soon as exhaled and inhaled gases pass through the catheter hsten
(with ear close to mnlet of catheter) for the pont of maximum intensity
of respiration

7 Halt 1ts advance and at the point of maxumum mspiration shp 1t mto
the trachea with a thrust

8 Anchor catheter securely with adhesive and pack pharynx

9 Connect the catheter to the mnhaler or resume anesthesia by replacing
the mask and using the catheter as an airway

%)

w

Ssgns of a Successful Intubation

1 A sharp expulsive cough occurs which 15 followed by a change 1n
quality of respiratory sounds to a lower pitch (under hight anesthesia)

2 The thorax s easily 1nflated by cautious mouth to tube nsuffiation,
otherwise a gurghing sound and bulging at epigastrium occurs

3 Arr returns through the catheter from the thoracic deflation when
mouth to tube insufflation 1s practiced The odor of the anesthetic drug
employed 1s recognized of the catheter 1s in the trachea

4 The breathing bag moves when the inhaler 1s connected and the thorax
may be inflated when breathing bag 1s compressed

Fauures 1n “Bhind” Intubations

1 The catheter strikes the antenor commussure of the larynx (Fig 62a)
Causes
a Hyperextension of the head
b Too great a curvature of the catheter
Stgns

a A feeling of resistance as the catheter 1s guided wward
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b A whistling sound accompanying each phase of respiration
Correct this by flexing head, using o different catheter, or by guiding
catheter wnto the larynx under direct vision
2 The catheter enters the esophagus (Iig 62b)

Causes

a The catheter 1s too soft or does not possess sufficient curvature

b The head 1s flexed too sharply

Signs

a Disappearance of breath sounds as the catheter 1s advanced inward

¥16 62 (a) Nasotracheslairway maproperly placed in (4) the antepor commssure instead of the
(B) trachea (b) Nasotracheal aurway 1mproperly placed 1 (A) the esophagus instead of (B) the
treachea

after a point of maximum ntensity is reached

b A sucling sound with respiration due to movements of the esopha
gus with cach phase of the respiration
Correct thus by partsally withdrawng the catheter, extending the head,
and atlemphing 1} once agawn, or by changing the cathetey

3 Lateral displacement 1nto right or left pynform fossa

Causes

a Abnormahties of the nasal septum or turbinates

Segns

a A feehng of resistance as the catheter 15 mnserted mnto the nostn!

b The catheter may cause a bulge, or it may be felt passing laterally
by the hand placed on outside of nech

¢ Breath sounds disappear as the catheter 1s advanced
Correct this by withdrawing the calheler and rolating 1t shghtly wn the
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opposite direction The point of the catheler rolates 11 the pharynx of
the end 1s rotated The thyrord carbiloge may also be manspulaled
laterally to fit and gusde calheter anto the larynx

Advantages of Nasotracheal Intubations

1 The catheter may be sntroduced into the trachea without the ad of ¢
laryngoscope

2 The ntubation may be accomplshed aither under lLight or deep
anesthesia

3 The technique may be employ ed when the mouth cannot be opened for
oral surgery, or n arcumstances in which the orotracheal route 1s not
feasible, or when 1t has been attempted without success

Disadrantages

1 A completely closed system cannot be easily secured

2 The proper stze of the catheter 1s difficult to determine

3 Trauma to the mucous membranes frequently causes epistaxis, pharyn-

gitis, and laryngitis

Bactental flora of the nose 1s introduced into the trachea

5 Spurs and other abnormalities in the nasopharyntmay cause pinching
and obstruction of the catheter

6 The catheter may become linked in the pharynx or compressed by

tight packing or flexion of the head, particularly in the prone position

Suction catheters are not readily introduced 1nto its lumen

Intubation 1s not easily accomplished 1f respiratory movements are

depressed

-

oo~y

Comment Ressons

1 Do not exert force if resistance Adenord tissue, spurs, and de-
1s felt dunng ntroduction of the formuties may be present and cause

catheter Attempt passage in the trauma and epistaxis

other nostnl

Always pack the pharynx with The pacl acts as a seal and pre-

gauze 1if the catheter 15 connected  vents loss of gases It also absorbs

to a closed inhaler blead and secretions 1n oropharyn-

geal surgery

Select as large a catheter as pos  Small catheters cause partial gb-

sible wmithout nslung injury to  struction to respiration

nates, pharynx, or larynx

4 Always be positive that the tidal Partial obstruction may be present
exchange 1s proportional to the due to distortion or compression
respiratory effort of the catheter

$ Do mot attempt to force the The catheter will hink and bend

[ 5

w
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catheter nto the larynx if spasm
15 present

Do not use any slip joint or con-
necting piece which has a diame
ter less than the catheter

7 Compress the opposite nostnl

with the free hand when hstening
for breath sounds

8 Do not attempt mtubation with

soft flacad catheters which have
lost their curvature and resih
ence

9 Use funnel shaped shp jomnts for

open nasal intratracheal anes
thesia

Intubation forceps should be em-
ployed merely to guide the cath-
eter into the larynx

upon 1tself
“breaks
Narrow onfices cause obstruction
to respiration

Wait until spasm

This avoids confusion with the
sound of respiration through 1t

Best results are obtained when the
catheter employed 1s resihent and
possesses a curvature conforming
to the curvature of the naso
pharyngeal fossa

They prevent the catheter from
shipping mto the nose

Trauma to the larynx results if the
forceps 15 sntroduced beyond the
vestibule

Nasolracheal Intubation by Direct Vision
If after several attempts, the catheter does not shp into the trachea, expose

Fic 63 Introducng nasopharyngeal airmay by direct vision using the intubation forceps
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the larynt with the Jaryngoscope and introduce 1t with tubating forceps in
the following manner

LR T

that 1t rests wn the mudhine
5 Insert the forceps along the side of the groove of the laryngoscope on
the night side

on

Reanesthetize the patient if he 1s not sufficiently relaved
Inject sucamylchohne or other muscle rclvxant
Lxpose larvnt as descnibed for orotracheal intubation

Advance the catheter gently into pharynx almost up to the larynx so

Grasp the catheter with the forceps approumately one inch from the

beveled end, place 3t 1n the vestibule of the Jarynx, and gude 1t in
ward {Fig 63)

06 3

Withdraw forceps and laryngoscope
Flex head on thorax and gently thrust catheter mward still further to

msure freedom from kanhing or obstruction

t Ether

2 Cyclopropany

3 Chioroform

4 Vinyl Ether

Anesiletsc Agents for Introtrachesl Anesthesin

The anesthetic agent employed must produce relaxation of the nech
muscles, flaccidity of the jaw, and abohtion of the pharyngeal and Jaryngeal
reflexes of intubation 1s to be successful The utility of the vanous anesthetic
agents may be summanzed as follows

Unl 1y
Mast satisfactory and re
hable Recommended for
begnners

Very sansfactory but re
quires experience at in
duction and itubation

Satsfactory  but  not
recommended because of
cardiac effects

Not satisfactory

Adranlages
1 Glottis 18 relaxed
Cough reflex s abol
sshed
2 Jtssarespiratory sim
ulant

3 It produces excellent
relaxation

Anesthesia lasts Jonger
thanmthotheragents,
allowing sufficent time
for intubatson

1 Induction 13 rapd, rel

atvely smple and
pleasant

Relaxation 13 satisiac

tory

-

~

1 Refaxationofneck and

Jaw muscles 15 excel

lent

Cough reflex s abol

1shed

Glottis 1s relaxed

Induction 1s pleasant

Duration of anesthesia

allows sufficent time

for intubation

None, except that indue
tion 18 rapid.

G 0

Dusadvariages
1 Ioduction may be pro-
Jonged and often diffi
cult

1 Recovery occursquickly
dunng mtubation

2 Iaryngeal spasm s fre
guent or eassly pro
voked

3 Respratian 13 quiet

1 It 15 2 arcolatory de
pressant

2 The possibshity of toxic
hepatis is always pres
ent

3 The margn of safety 38
narrow~—dangerofover
dosage

1 Relaxation of muscles
of neck and jaws 13 not
satisfactory
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5 EthylChioride Not satisfactory

6 NiurousOxtde Not satisfactory unless
or Ethylene  admirustered with basal
narcosis ot hexvy doses af
premedication and
conjunction with tapical
anesthe 1a to the pharynx
and larynx and with a
muscle relazant

7 Ulira short Not satisfactory alone

acling (Spray nasopharynx and
Barbtturates  larynx with 4%, cocamne
(Pentothalar pnor to wnduction} and
Ewipal ar use muscle relaxant
Suntal)

8 Avertin Not satisfactorv unless
supplemented with gases
or ether and muscle re
laxant

9 Topual Sustable for patients with

obstructive symptoms ar
for whom mask 1s difficult
to apply

Ad:

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Dssad

None, except that induc
tion 1s rapid

None, except that thein
duction penod 3s short

None except that sndue

tion s simple and ramd

Nane when ueed alone

Avoids obstruction

4
2 Asesthenia 15 evanes
cent and does not allow
tme for mntubation
1 Relaxation of muscles
of neck and jaws 15 not
satsfactory
Anesthesia 15 evanes
cent and does not allow
time for intubation
3 It 13 a crculatory de
pressant
Intubation s dafficult to
perform without trau
ma
2 It does not abohsh
cough refiex or relax
muscles of neck or jaw
Rapid secovery doesnot
allow time for mtuba
tron
1 Cough reflex s
creaced Spasm of lar
yUX 15 common
Muscular relaxation 13
obtamed with difficulty
n robust subyects
Resprration 18 de
pressed
3t depresses resprraion
It does pot completely
abobsh the farypgeal
and pharyngealrefiexes
Tt does not y1eld satis-
factory relaxation of
muscles of neck sud
jans
1 Unpleasant to patient
2 Relaxation secured with
difficulty 1n non cooper
ative pstients
3 Gaggmg common

[}

-

w

[T (XY

w

Technacal Complicatsons Dursng Intratracheal Anesthes o

1 Absence of resprratory movements
Cause
& Overdosage

Symptoms

Treatment

s Signsofdthplancordthstage Deflate the breathing bag £l

b Obstruction

¢ Acarbia or hypocapma

anesthesia are present.

b The thorax 13 eastly mflated
when the breathing bag 18
compressed

& The thorax 13 not readily 1
fated when the breatlung bag
18 pressed

b The respiratory effort 1t not
10 proportion to the tidalex
change (f partial)

2 This usually follows hyper
ventilation

b The thorax 1g easily inflated
and deffated

with oxygen and perform
artificial respiration

Tocate cause (see below}

Allow spnea 1o persst untll
Tespiratory movements are res
sums
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Consg
d Reflex apnea due 1o eaces
sie p(Ntl\’C pressure or
presence of the tube

e Laght anesthens

f Overdowe of muscle ree
Taxany

2 Respisalery micements of the fhorax ore

a. Catheter1s in the ssephagus
wostead of the traches.

b The obturator s closed

< The ship jount bas become
disconnected from the 1
baler

Symepoms Tres went
a Breathing bag is over-<hy  Deflate bag
tended,
b Signs of upper third stage an
estheny are usually apparent.
s Spasmodic espiratory efforts a Increase proportio=s of st
due to active cough reflexsre esthetic agent.

preseat. b Gently increzse the pres
b Jawsare npd, surt by compresusg the
¢ Swillowing movercents are bag

present,
3 Apres 2 Artificsal resprrxtion

peded Dk yave of the bresthing bag are abset

& Expured gases pass through 3 Reanesthetize and replsce
netesnd mouth norethrough  catheter properly
the cacheter

3 The breathung bog carnot be & Open obturstor and deepen
compressed the anesthesa.

b Mo respiatory sounds sre
heard 1o the viczuty of the
face,

¢ The anesthena becomes hghter

3 Respratory sounds become 2 Replace and rranesthetize
audible shout the mouth, the patient.

b Breathing bag may deflate
quickly

Fic 61 Possible sites of ob truetys,
{1) Callapse of the extension tube
{2} Undersized shp jomts,
{3) Kiok at the shp jomt.

{4) Compression in the

7 18 Basotraches] afrway

oaseplarvay Sy amatomicdd <ot 5
o,

{5) Obstruction by sceretions rx the
(6) Compresnion froz pacyy. =t
bent vpen et
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3 The breathing bag deflates raprdly, respiratory movements are unsmpeded but shallow

Cause

a The cuff 15 deflated or packs
are meffective

b The catheter s pulled out of
trachea

c Presence of bronchopleural
fistula or perforation in the
trachea

Symptoms

a Gas escapes from mouth and
nose when bag1s compressed

b The bag 13 deflated when the
bag 1s compressed, but no gas
escapes from the inhaler or
the nose and mouth

-

Bag becomes distended though fl

a A small catheter in a large
trachea allows air to be
drawn m around the vocal
cords as they relax dunng
mspiration The air 1s forced
mnto the inhaler as they be
come adducted dunng ex
piration

eters are funct: g properly

a This occursinopen oral orna
sal techmque

b It usually occurs dunng hght
anesthesia

¢ Bag fills durnng expiration
Movement of bag 1s greater
at expiration than at insmra
tion

Treatment

a Renflate the cuff or repack
the pharynx

b Plug the fistula with stenle
gauze if possible to mm
mize the leak

a Replace the mask over face
untsl patient 13 anesthe
tized Pack pharynx or
flate cuff 1f closed techmque
15 contemplated

Causes of Obstructron During Infratracheal Anesthesio

The catheter 15 linked at 1ts
shp joint, orn the nose mouth
or larynx Connecting tube
from the ship joint to the adap
ter may be hinked

2 Patient bites on catheter be
cause the anesthesia 1s hipht
and mouth prop 1s faulty or
the prop has inadvertently
shpped out of the mouth

a A decrea ed volume of re
spired gases passes through
the catheter

b The respiratory effort is out

of proportion to the tidal ex

change

Signsof anoxemia orasphyxia

such as cyanosis dilated pu

pils hyperten 1on etc are
present

2 Respired gases pass through
the mouth and nose along the
outside of the tube 1f it1sof 2
smaller bore than the trachea

[

a Reheve the obstruction
the airmay

a Replace the mouth prop
if jaws can be pried apart
Otherwise withdraw  the
catheter

Anesthesia Technagues for Intubation
Intubetion with Pentothal and Muscle Reloxant

Procedure

1 Spray nose, pharyna or larynx with a desired local anesthetic solution
2 Administer pentothal or other ultrashort acting intrayenous anesthetic
until patient 15 narcotized

Inject 2010 mgm succinyl choline or equivalent dose of other muscle
relaxant intravenously

4 Introduce laryngoscope, expose larynx and pass catheter

Connect tube to sem closed apparatus and proceed with mtrous oude
or to closed apparatus and proceed with cyclopropane or other de-
stred agent

w

w

Intubation with Pentothal Cvclopropane and o Vuscle Relaxant

Procedure
1 Spray nose, pharynx or larynx with local anesthetic solution (optional)
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2 Admmster pentothal or other ultra short acting drug until basal nar
cos1s 1» obtaned

Admmster o clopropane until patient 1~ 1n 3rd plane

A\dmimster 20-10 mgm succins | choline or ather muscle relaxant intra
venou-ly

Hvpenventilate expo e larynx, and intubate

Connect apparatus 1nd continue with cvclopropane or € clopropane
ether

owm W ow

Inurgion w1k Pen b Nirous Oxide Etter and a Muscle Rdazor
1 Spran nowe pharvnt and farvns with local anesthetic solution (op-
tional)
Induce bacal narcons with pentothal, or other ultra short acting bar-
buiurate
Commernce mtrous ouide as descnibed under section on mirous oude
Gradually add ether untif plane 2 or 3 1s reached

Add 2040 mgm succinyi choltne or other muscle relaxant intras enous
s

Expoze larvnx and mtubate
Connect to closed svstem
Maintain with oxvgen ether

(%3

Ut e O

o ~t

Teckngue Usin, Indirect Larvn oscopy
Vaterials

Nasal spray

Cocamne 109, and 4%

Jackson pledget holders (Pilling introducers)
Mirror for indirect larvngoscopy

Head murror or head lamp

Nasopharvngeal syninge with leng curved nozzle

O Gt He G2

Procedure

1 Anesthetize nose palate tongue and oropharvnx by spraving with 49,
cocaine
2

2 Wrap pledget of cotton on Pilling introducer seak with 10% cocane
and press dry

Warm murror and visuahze each pynform fossa Spray each with 4%
(ocaine

I_ntroduce cotton pledget 1n cach pvnform fossa and hold 1 contact for
5 minutes

5 Remove, pledget holders and expose lar nx

Introduce 2 cc 4%, cocane with svringe equipped with long curved
nozzle into lannx

Introduce mtratracheal tube using curved sty let

=

~1
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TRANSTRACHEAL ANESTHESIA

Defistion Toprcal ancsthesia of the laryny, trachea and bronchi obtatmed by
jecting a local anusthetic solution into the trachea through the thyro
cricord membrane

Auatomy The thyrocricoid membrane may be identsfied by a dense tnangu
lar area of connective tissue between the thyroid and cricord cartilages
This area may be pierced with a fine needle

Materals

a 2cc synnge

b 4% cocane, 2% pontocaine, or other topical anesthetic
¢ 23 gauge 13 wnch long needle

Techurque

1 Position Place the patient i the supine position with the head hyper
extended

2 Palpate the cicord membrane betneen the thyrod (A, I'ng 65) and
the cricord (B) cartrlages with the loft forefinger

3 Cleanse the shin over the trachea and apply a stenhzer

4 Rawe a wheal over the criocsd membrane and miroduce the needle
with syringe attached contaimng solution in the mdhme (C, Fig 65)

5 Advance needle perpendicular to the shin until fach of resistance s
felt, at which time the point 15 within the trachez

6 Instruct patient not to cough, swallow or talh

7 Aspirate air to ascertam if the needle 15 1n the trachea

8 Quickly myect 2 cc of solution and withdraw the needle

9 Instruct the patient to cough in order to spread the solution through
out the trachea

 de
P
Fic 6> § Cross section of farynx showiag pl of aeedle i1 d wmstidla

tion of Jocat anesthetic drug 2 Antenior view of larynx (8) Thyroid eartilage (B) Cricord cartilage
© Thyroencord membrane (D) Byod bone (%) Pomt of injection 1n mudhne
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10 Spray the mouth nd pharynx with 1 nebuhzer sith the came solution
to obtun 1nesthesia of the epiglottis

Commenls
1 Tor bronchoscopy or endotracheal mtubntion perform the procedure

with the patient sitting up
2 Tilaryny with lit handf it tends to shp about

Complicalions

1 Possibihty of fistulae cellultis of the neck and thyroiditis
2 Bleeding caused by using too large a needle
3 Brohen needle

Pre Anesthetic Intubation Wath Patient “Auake’”

Description The passage of an endotracheal catheter either nasally or orally
before the patient 1s anesthetized

Use

1 In cases in which partial obstruction exists and complete obstruction
dunng induction 1s feared
In cases 1n which a mask cannot be applied to the face

In cases in which the neck cannot be flexed because of fear of causing
mjury (fractured cervical vertebrae)
In cases in which avoidance of tracheotomy 1s imperative

[N

3

4
Malerrals
a 4% Cocame—(or 5%, hexylcamne, 5% hdocamne (Xylocaine) or 2%,
pontocatne)

b Spray of Pilling type for laryngeal anesthesia
¢ Endotracheal tubes, laryngoscopes, etc

Procedure Oral route

1 Adwise patient what 1s to be done and explamn procedure Advise he

will not be able to talk but will be able to breathe freely after intuba-

tion

Spray local anesthetic nto nostnls and place patient i recumbent

position Have patient gargle and expectorate excess

} Next spray tongue, palate and oropharynx with local anesthetic 1n
5 pounts not exceeding 1 cc at each time

5 R~ McIntoshor Guedal laryngoscope expose the hypopharynx Spray

hypopharynx and cords 1if they can be visualized

Allow 3 or 4 mmutes to elapse and attempt to visualize larynx Spray

again if cough reflex persists

Expose larynx and introduce ntratracheal catheter of proper size
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7 Add 1 cc local anesthetic solution mto tube if coughing persists
8 As soon as “bucking” ceases nduce anesthesia with pentothal, eyclo
propane o other desired agent

Procedure Nasal roule

1 Proced as above to ancsthetize nasopharyns, orophary nx and trachea

2 Introduce nasal tubc mto the most patent nostril and pass mto hypo
pharynx noting point of maximum venttlation at cxprration Stop at
this pont

3 Have pitsent mspare deeply

4 Introducc eatheter quichly dunng haght of mnspiration

Comment

1 Iranscricoud mstilation may be used to ancsthetiae laryny and hypo
pharyna of destred Yhus obviates use of laryngoscope to anesthetize
hypopharynx

2 Do not admimster barbiturates and then attempt mtubation Patient
becomes disoriented and unmanageable and moves about because re
flex activity 1s only pactially obtunded

Iniratracheal Anesthessa Utidizing T racheolomy
Procedure

1 Scleet anode wire woven catheter same size or larger than tracheotomy
cannula

2 Tubneate sath Incal ancsthetic omtment (Amencaine, Pontocane,
Nupcreamne, etc)

3 Introduce genthy into tracheotomy openmg and gude boveled end
mto tracher (I1g 66)

Tie 66 Thetracheatomy cannula may be replaced witha wire woven snode endotrachent tube
with & cuff which 18 then conntcted to the anesthessy apparatus and archored in po stion with al
Jestve Anesthesia s then conducted in the usual manner using the .eme closed or closed gy stem with
whatever agent is desised
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¥i6 67 Guses and vapors of valatie hquids may bemn uffated directly wto the trachesl cannula
of a trach dpatient The catheter, sncest partly occludes the lumen of the cannula, may cause
senows obstruction when the canaula fits snugly wte the tracheotomy opentng

Pacl. area around tube with gauze

Anchor tube ta shwn of nech wath adhesne

Connect adapter to filter

Induce anesthesia wath ¢ clopropans, or other desired agent

When jaw 1s refased pack phary nx to prevent supra lary ngeal leakage
of mitture

L - R

{iternate Methods
L Adepters may be soldered to endotracheal slip jomnts and connection
made directly to tracheotomy cannula
2 Insufflation 1nto the tracheotomy cannula with catheter may be used
but 15 fess desirable Catheter partly occludes wrway (hg 67)

Ayres Intratracheal Iusuflaton Technque

Defimtion Insufflation of an anesthetic gas or vapor directly into the trachea
using a nasal or oral intratracheal cathetcr connected to 4 Y piece at the
shp jommt

Uses

1 For oral or nasal surgery—particularly 1n mfants and 1 situations 1
which connectors and shp jomts interfere with the surgeon’s move.
mentsif in the operative. field

Materials
I A metal Y connector whose internal diameter 15 the same or greater

than the dameter of the endotracheal catheter ¥
2 Acurved elbow which fits ato the itratracheal tube
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3 Pieces of gum rubber approximately one mch i length to connect et
bow to Y prece
4 Prece of rubber several inches i length with several perforations along

Fic 68 Anal methed of nsufll dotracheal h Gases are delisered
under shight positive presaure through (4) wiich 1s connected to the (B) Y prece which communt
cates with (C} the nasal tracheal arrway (D) Short exhalation and rebreathing tube open at the end
{E) Perforations are for the escape of exhaled and excess gases

T TUBE

|

§

SOURCE ©F GASES? t

| S

Fro 69 The Ayres msuflauon techmque embodies the use of 2 Y tube one hmb of whick 38
connected to the source of anesthettc mixtuze and the other to a short length of perforated tubwg
The man himb 18 d to the end heal tube This tech 13 swiable for surgery of the
head and nech 1n mfants and children (Coustesy C R Stephen Elements of Pediatne Ane.the 12

Sprogheld, Thomas 1953 Pig 8 p 46)
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body which fits % prece and has approxymately same or larger internal
diameter of the % piece (Thg 68, 69}
5 Insufflation apparatus

Procedure

1 Anesthetize subject (preferably with open drop ether) if ether s to be
used

2 Intubate and msert elbow mto Y prece and conneet to msufflation ap-
paratus and continue with agent of choice

TANDORRONCHIAL ANFSTHESIA

Defimtion The mtroduction of a single eatheter inte one bronchus or a
double lumen catheter mto both main stem bronchs so that the ungs no
fonger commumnicate with cach other Anesthesia is then conducted into
one ot both bronchi as desired

Indeatrons for Endobronchual Anesthesia

1 For thoracie surgery to prevent drowning from excessive flurds or
blood

2 To prevent contarmnation of the healthy lung by mfected materal
when one 1s diseased

Techmgue—Tuwo Lung Endobronchial Anesthesia
Using a Carlew’s Catheler
Valerals

1 A Caden’s double lumen catheter 13 mm outside drameter for males
and 11 mm for females (Tig 70)

Fic 70 The double tumen
from the Jefs and prey

endotrachent eatheter of Cargens perunts 1solation
of the nght broachs
£nts Contamunated matenal from passing from one lung to tﬁa oth:? e



198 TECHNIQUES AND PROCEDURES OF ANESTHESIA

2 4%, cocamne or other desired topical anesthetic
3 A curved stylet, lubricated

4 Laryngoscope of the Guedel or McIntosh type
5 Double slip joint for intratracheal adapter

6 Suction catheters which pass mto the tube

Procedure (With Local Anesthesia)

1 Anesthetize the pharyny, larynx and trachea topically This 1s done
by spraying the naso and oropharynx and by transcricoid instillation
or by direct instillation into the larynx

2 Arrange the patient 1n the sitting position

3 Lubricate the catheter and tie the ‘“carma hook” with a silk thread
using a slip knot so that 1t 15 close to the tube and can be slipped mto
the trachea (Fig 71)

Fic 71 The end of the Carlens catheter 1s shown

4 Introduce lubricated curved metal stylet into tube

5 Under direct wision ntroduce tube into larynx using shght rotary
movement

6 Gently release siip hnot and push the catheter downward It turns

automatically to the left

Withdraw the curved stylet

As soon as the hook 1s engaged 1n carina mflate both cuffs (Fig 72)

Replace mask over the tube for two lung anesthesia or connect to a

arcle filter with double adapter Single adapter to desired bronchus 1s

used for one lung anesthesia

10 Commence anesthesia with cyclopropane or other desired agent

O oo~

Procedure (With General Anesthesia)
1 Prepare patient with topical anesthesia as above
2 Commence general anesthesia with cyclopropane, or other desired

agent
3 Admmster muscle relaxant, such as syncurine (34 mgm ) or succinyl

choline (20-40 mgm ) (See Part IV)
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Fic +2 Poution of Cadlens double tumen endobrorchual catheter mn the trachen and brorchi
The mddle proce hooks orer the canna and tures the catheter n posstion The eathetes pases into the
1eft To prevent occluson of the epartenad bronchus on the nght side the catheter o cut kart at
the canna The cufls wsolate the nght lung from the feft

4 Lxpowe larvny with larvngo-cope a~ for endotracheal wtubation
5 Introduce catheter as above

Etr dobronclual Intubation U sing Direct V asion
Detinttron One lung anesthema obtained by mtubating the bronchus under
direct vision emploving bronchial tube or a catheter shppud over a bron
choscope
Materials Special Ruth Badev, Bomea, or other destred tvpe endobronchial
tube and bronchowcope (Fig 73)
Prepare as Follows

1 Appl Penro-e tubing over the cotl wire of the awrway portion of the
Ruth Batlev bronchoscope or apply Bonica catheter over the broncho-
scope
Lubricate with anesthetic omtment
Introduce the hght carner mto the bronchoscope
Procedure
H

2
3

Anesthetize the patzent in the wtal manner wsing <y clopropane and
a muscle relaxant or other desired anesthetic which has been pre
ceded by topical anesthesia

Expose the trachea with (McIntosh or Guedel) lrsngoscope
Introduce bronchoscope into the trachea

Remove larvngoscope

Adyance bronchoscope into desired bronchus

Insert bite block

Remore and adyust bight carner nd bronchostope fevving urway por
t1on of tube in bronchus

-t O U e G B
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8 Attach to anesthesia apparatus
9 Inflate cuff

Situations for W luch Endobronchial Anesthesia Is Desirable

1 Tuberculosis with cavitation or secondary suppuration behind a bron
chial stenosis
2 Operations for bronchiectasis with copious secretions

Fie 73 Bronchoscopes used for ntroduang endotracheal catheters and for bronchoscopy for
aspuration (a) Davis bronchoscopes (b} Tapered bronchoscopes for aspiration (c) Infant broncho-
scopes. (See page 20! for {2))
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3
4

5

Purulent lung abscess or lung cysts

Cases 1n which pulmonary bronchial hemorrhage 1s present or may
occur

Bronchopleural fistula

Comment

1

2
3

The trachea 1s not cylindncal Its antero posterior diameter 1s some-
what less than the transverse

The distance from the gums to the bifuncation 1s about 25 cms

The trachea hes in the median plane as far as aortic arch after which
1t 15 defiected shightly to the nght

The opening of the night bronchus 1s equivalent to 2 of the area of the
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terminal portion of the trachea The carina thus 1s to left of mdline

5 The nght bronchus deviates 25° from the median saggital plane, the
left 45°

6 The length of the nght bronchus varnes from 0 5 to 2 5 cms

7 The epartenal bronchus on the nght may be opposite the carnna and
may be blocked in one lung intubations

8 The nght bronchus 1s wider than the left

Precautions

1 Do not ovennflate cuff It may bulge over end and occlude lumen of
tube

2 Infiltrate lnlum with procaine to obwiate tracheobronchial refleves

3 Ausculate chest to ascertain whether or not ventilation 1s adequate on
the intubated side 1n one lung intubations

Adrantages

1 Prevents drownung of the patient in hus own secretions when aspira
tion with an ordinary endotracheal tube does not prevent the secre
tions from the diseased lung passing mto the healthy one

2 Reduces the necessity for preoperatr e bronchoscopy

3 Allows operations to be performed on a completely collapsed lung

4 Prevents loss of anesthetic gas through a bronchopleura fistula

5 Reduces madence of contralateral atelectasis

6 Decreases the number of aspirations during surgery as the functioning
lung does not become “wet ”

7 Permuts the diseased lung to be deflated to provide greater operating
space 1n the chest

8 Permts lung to be wnflated when lobar or intersegmental planes are de
veloped

9 Permuts bronchus to be divided wheneser this 15 suitable and left open
until 1t 15 convement to close 1t

10 Releves the necessity of applying clamp on the prouumal part of the
bonchus thus avoiding mjury to the bronchiat wall

11 Permits removal of foreign matenal

12 Permmts mspection of the bronchus and aspiration through the opening
1 the open bronchus

Disadrantages

1 Necessitates the use of deep anesthesia

2 Shall1s requred m bronchoscopic techmque

3 Possibility of trauma to the bronchus from the tube 1s present

4 The cuff may be over-distended and obstruct the lumen of the bron-

chus
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The epartenal bronchus may be occluded on the mtubated sule

The tube may become displiced durng operttion without notice of the
ancsthesiologist nd asphy ua results

The cuff may be partially deflated and permits passage of sccretions
around the tube

$ The cuff must be deflated (in single catheter technique) when positive
pressure 1s made to chech if the bronchus 1s air ight following hgation
and scyverance

Cross sectional arex of trichea may be reduced unduly

o n

~r
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Insufflation Intralracheal Anesthesio
Princsple The patient 1s intubated by the nasal or oral route and a smaller
catheter 5s passed through the tube to the hifurcation of the trachea
Ether oxygen 15 conducted into the lungs through the smaller tube and
the gases return through the larger one (Nig 74)

F1u 74 Intratracheal msufflation anesthesta (A) The dekves
1y tube from source of anesth
f::}sx :‘r;v:{ Eso;h :s connec!f;l to (B) the éubncated catheter which is threaded through (C) Lhe:n;s‘cf
inner catheter protrudes beyond the bevel of the outer one and extends
thecanna Gases and vapors are deliered under 2 posttve pressure not exceeding 25 mr’r‘) !?gs f’;‘;::;

return through the larger cath
o & moﬁ A Ger catheter or betneen the trachea) wall and catheter and pass thaugh the
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termunal portion of the trachea The carna thus 1s to left of mdline

5 The nght bronchus deviates 25° from the median saggital plane, the
left 45°

6 The length of the nght bronchus varies from 0 5 to 2 5 cms

7 The epartenial bronchus on the nght may be opposite the carina and
may be blocked 1 one lung intubations

8 The right bronchus 1s wider than the left

Precautions

1 Do not ovennflate cuff Tt may bulge over end and occlude lumen of
tube

2 Infiltrate hilum with procaine to obviate trachesbronchial reflexes

3 Ausculate chest to ascertan whether or not ventilation 1s adequate on
the mtubated side n one lung intubations

Ad.antages

1 Prevents drowning of the patient in his own secretions when aspira

tion with an ordinary endotracheal tube does not prevent the secre

tions from the diseased lung passing into the healthy one

Reduces the necessity for preoperative bronchoscopy

Allows operations to be performed on a completely collapsed lung

Prevents loss of anesthetic gas through a bronchopleura fistula

Reduces inadence of contralateral atelectasis

Decreases the number of aspirations duning surgery as the functioning

lung does not become “wet

7 Permuts the diseased lung to be deflated to provide greater operating
space 1n the chest

8 Permuts lung to be mnflated when lobar or intersegmental planes are de
veloped

9 Permuts bronchus to be divided whenever this 1s suitable and left open
until 1t 15 convement to close 1t

0 Releves the necessity of applying clamp on the proximal part of the
bonchus thus avording 1njury to the bronchial wall

11 Permuts removal of foreign material

12 Permts inspection of the bronchus and aspiration through the opening

1n the open bronchus

(=TSP )

—-

Drsadvaniages

1 Necessitates the use of deep anesthesia

2 Skill1s required i bronchoscopic techmque

3 Possibility of trauma to the bronchus from the tube 1s present

4 ‘The cuff may be over-distended and obstruct the lumen of the bron-
chus
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Do not nflite the cufl dunng
light ancsthesa
Do not use old non ehstic cufls

Do not use 2 cufl which possesses
too thin a wall

Do not use o cuff nhose walls arc
too thick

Alsays test cuffs by nflating
them and submerging in water
T'ine bubbles walf appear if a leak
15 present

Do not use cuffs which do not
gop the catheter firmly

Generel Comment Concertisng
Intralracheal Amesthessa

P

[
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Select the route of intubation
which 15 most convenient to the
surgeon and safest for the patient
Select the route which promises
to be the least traumatic

Intubate subjects with short,
thick necks or with fragle or
loose teeth by the nasal route

Avoud nasotracheal mtubation 1n
wiants and children

Remember that the pharyngeal
reflex, as well as the laryngeal re
flex, 15 obtunded 1 debilitated
subjects, patients 1n shock, ete
Remember that the pharyngeal
reflex 15 hyperactive 1n subjects

205

vagal reflexes, obstruct the end
of the catheter, or denude the mu
cosa from the trachea

Distension of the cuff often chats
o violent cough reflex

They arc usually clongated and
cover an excess area of the tra
cheat surface

It may bulge over the end of the
catheter and obstruct the lumen
The pressure required to inflate
the cuff may be so great that it
compresses o soft intratracheal
catheter

Small leaks are vexng and not
casily detected

The cuff may shp off the catheter
during extubation

Reasons

The catheter should not be in the
operative field

Ldentulate subjects or subjects
wath long, thin necks are more
eastly mtubated by direct vision
Subjects with short necks are more
eastly intubated by the nasal
raute

The larynx 1s difficult to expose
with the laryngoscope m these
subjects but the nasal catheter by
the *“blind” techmque shps n
eastly

Adenords and anatomeal abnor-
mzhties are more common 1n
chuldren and inte-fere with the in
tubation

Thus lack of activity facthtatesin
tubation under light anesthesia, or
without any anesthesia

Intubation 15 more difficult m
these subjects because of this
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Materials
1 An oral or nasal tracheal catheter
2 The usual intubation equpment
3 Catheter #18 F or smaller 1f a tracheal catheter of small bore 15 used
4 Inhaler
5 Insufflation apparatus for ether

Techmque

1 Anesthetize and mtubate the patient

2 Attach catheter to insufflation apparatus consisting of an ether vapor
1zer and oxygen supply

3 Commence the flow of ether vapor through catheter at pressure of
10-20 cms H.O

4 Lubncate catheter well and introduce 1t into the trachea as far asits
bifurcation

5 Continue anesthesta in the usual manner

Care of Catheters

Cleanse the lumen with soap and water Use a test tube brush or

a gauze ribbon to remove all foreign particles

2 Remove the lubnicant with ether Adhesive should be soaked with
ether before removal, otherwise rubber may be torn

3 Runse with soapy water, then water, and immerse 1n mercuric cyamde
solutien {1 1000) for an hour

4 Rinse with water Follow with 709, alcohol and dry

—

Use and Care of Cuffs
Inflation

1 Insert the short blunt needle mto lumen of catheter leading to cuff

2 Attach the 10 cc dry synnge filled with air

3 Inject air gently and slowly mto the cuff until a resistance 1s felt on
the plunger Manually compress the breathing bag as the cuff 15 dis
tended

4 Clamp catheter when the gases no longer escape and the seal 1s com
plete Remove syringe

Cleamng
1 Remove the cuff from the catheter and cleanse 1n the same manner de
scribed above for catheters

Comment Reasons
1 Do not over-inflate cuffs They may rupture and cause
trauma to the trachea, mmtiate
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Do not inflate the cuffi dunng
hight anesthesa
Do not usc old non clastic cufls

Do not use a cufl which possesses
too thin a wall

Do not usc a cuff whose walls are
too thick

Always test cuffs by nflating
them and submerging i water
Tne bubbles will appear if a leak
1s present

Do not use cuffs which do nat
gup the catheter firmly

General Comment Concerning
TIniratracheal Anesthessa

1

~

w

w
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Select the route of intubation
which 1s most convement to the
surgeon and safest for the patient
Select the route which promises
to be the least traumatic

Intubate subjects with short,
thick necks or with fragile or
loose teeth by the nasal route

Avoid nasotracheal tubation 1
infants and children

Remember that the pharyngeal
reflex, as well as the laryngeal re
flex, 15 obtunded 1n debilitated
subjects, patients 1n shock, etc
Remember that the pharyngeal
reflex 15 hyperactive 1n subjects

2035

vagal reflexes, obstruct the end
of the catheter, or denude the mu
cos1 from the trachea

Distension of the cuff often chiats
a violent cough reflex

They are usually clongated and
cover 1n excess area of the tra
cheal surface

It may bulge over the end of the
catheter and obstruct the lumen
The pressure required to inflate
the cuff may be so great that it
compresses 8 soft intratracheal
catheter

Small leaks are vexing and not
casily detected

The cuff may ship off the catheter
dunng extubation

Reasons

The catheter should not be 1n the
operative field

LEdentulate subjects or subjects
with long, thin necks are more
easily intubated by direct vision
Subjects with short necks are more
eastly intubated by the nasal
route

The larynx 15 difficult to expose
with the laryngoscope mn these
subjects but the nasal catheter by
the *blind” techmque shps 1n
easily

Adenoids and anatomical abnor.
malities are more common n
cluldren and inte-fere with the in
tubation

Ths lack of activity facihtates 1n-
tubation under hight anesthesia, or
without any anesthesia

Intubation 15 more difficult 1n
these subjects because of this -
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with pulmonary disease, in sub
jects with purulent discharge
from the Iungs, or mn chuildren
Select small catheters when the
open, oral, or nasal techmque 15
employed

8 Use silk, metal, or anode tubes

when the head 15 to be extended
or flexed, or when patient 1s to
be placed mn any position other
than on huis back

9 Use the closed endotracheal tech

mque with an nflatable cuff or
packs for oral surgery or when
emesis or regurgitation 1s antic
pated

creased activity
Trauma 1s lessened Gases pass mn
and around catheter

Soft catheters are easily kinked 1n
these situations

Aspiration of secretions 1s assured
only by a closed system

REFERENCES
Flagg, Paluel J Intratracheal Inhalation Anesthesia in Practice Arch Otolaryngology,

15 844, June, 1932

Gillespie, Noel A Endotracheal Anesthesia 2nd Ed University of Wisconsin Press,

Madison, Wisconsin 1948

Magill, I W Techmque of Endotracheal Anesthesia Anesth & Analg 4 164 July-

August, 1931

Waters Ralph M, Rovenstine, E A, and Guedel, Arthur E Endotracheal Anesthesia
and Its Historical Development Anesth & Analg 12 196 September-October

1933



PART II1
COMPLICATIONS OF ANESTHESIA
COMPLICATIONS DURING GI NLRAT ANLSIHLSIA
Although many undesirable reactions and complications appear dunng
general anesthesia, those of major 1mportance ma) be divided nto four
groups respuratory, csrculatory, neurological, and lec/mical

RESPIRATORY COMPLICATIONS
Respiratory complications are the most vexing and frequent comphcations
of anesthesta If unrecogmzed and untreated, they ultimately lead to as
phyxa The following symptoms and complications are the most important

ANONIA
Definttion Interference with adequate oxygenation of tissues
Causes
1 A decreased oxygen tension in the wspired air
2 Obstruction of the airnay
3 Impairment of pulmonary ventilation from
a Overdosage of depressant drugs
b Restrant of thoracic and diaphragmatic movements

¢ Decrease in vital capaaty by mechamecal methods, such as pneumo
thorax

d Alterations 1n permeability of pulmonary epithelium
e Pulmonary edema

Impairment of oxy gen transport—carbon monoxide poisoning or circu
latory disturbances

Inability of tissues to utilize oxygen—cyamde and similar types of
poisoning

Sequelae

1 Circulatory failure, if immediate treatment 1s instituted and recovery
follows

2 Gireulatory failure followed by a delay m treatment In these mnstances
death may be delayed for several hours or the patient may recover but
may have signs and symptoms of cerebral damage

3 Circulatory failure and death within a few minutes

CyaNosis

Definstion ‘The blwsh discoloration of the skin and mucous membrane due
to an increase or excess of reduced hemoglobin 1n the blood

Factors Influencing Its A bpearance

1 The quantity of reduced hemoglobn 1n the blood (usually 6 gms per
100 cc blood must be present)

207
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2 The thickness of the shin—the thicker the shin the less intense the
color

3 The size and degree of dilatation of cutaneous vessels

4 The degree of pigmentation of the shin

5 Acuty of the observer

Causes

1 Decreased oxygen tension 1n the alveoh
a Respiratory obstruction (page 218)
b Decreased partial pressure of oxygen 1n the inhaled mixture
¢ Decreased ventilation from respiratory depression, respiratory
failure, interference with respiratory movements, or dimmshed
vital capacity
2 Slowing of circulating blood through the capil'ares from
a Circulatory failure
b Compresston of a vessel or an extremity

Comment Reasons
1 Cyanosis 1s no index of depth of It merely indicates the state of
anesthesia oxygenation of the blood
2 Cyanoms may not appear m Theamount of reduced hemoglobm
severe anemias may not be suffient for 1t to be
visible through the shan

HYPERPNEA DURING ANESTHESIA

Defimtion An abnormally excessive raié=ordepth of respiration

Causes

1 Carbon dioxide excess (see hypercapnia)
2 Pamful stimulation during light anesthesia

3 Local stimulating action of the anesthetic drug used in conjunction

with inhalation anesthesia

4 Central disturbances—intracramal lesions

APNEA DURING ANFSTHESIA

Defimition A cessation of respiratory movements or ventilatory efforts

Causes

1 Hypocapnia from hyperventilation and raising the threshold of the
respiratory center to carbon dioxude

Reflex stimulation of pharynx, trachea, hilum, mesentery, etc
QOverdosage of central nervous system depressants

Laryngeal or bronchial spasm

Complete obstruction of the airway

Neurological disturbances, particularly ncreased intracramal pressure,

etc

(- SRV RN
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7 Curculatory fulure (shoch or cardine arrest) (Scc overdosage, this
chapter, for discussion and differential dingnosis)
8 Overdistension of breathing bag

HArorNEA DURING ANFSTHFSIA

Definstron Decreased tidal exchange without a notable decrease 1n respira-
tory rate

Causes

1 Depression of medullary centers due to drugs particularly nonvolatile
central nervous sy stem depressants

2 Increased positive pressure in the inhalor—over distended bag

3 Decrease m pulmonary \entilating surface such as1s seen with pneumo-
thorax mediastinal shift during chest surgery or atelectasis

4 Cessation of pamnful simulation during hight anesthesia

Lighteming of anesthesia or discontinuing admimstration of drugs

which cause exaggerated breathing (ether)

Obstructed airway

Awlward positions interfering with proper ventilation

Carbon dioude excess which has persisted to point of causing depres-
sion of medullary centers

w

00~ O

Management

1 Remove obstruction or other cause of interference with ventilation
2 Increase oxygen tension 1n nhaler
3 Reduce pressure mn mhaler so that bag 1s partially deflated

BRADYPNEA

Defimtion Slow rate of respiration with or wathout a decrease m minute vol
ume exchange Tidal volume may increase to compensate for decrease
1 rate

Causes

1 Depression by narcotics (morphine, dilaudid, etc)
2 Severe anoxia, termunal phase
3 Central lesions which cause increased ntracramal pressure
4 Peripheral or central arculatory failure
Management

1 Be certan airway 1s patent and oxygenation 1s adequate

Augment or control respiration when ventilation 1s not adequate
Admmster nalorphine (Nalline) if due to narcotics
Reduce intracramal pressure 1f due to central lesions

Admunster carculatory stimulants, blood or fluids if due to failure of
arculation

2
3
4
N
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PoryrNTA
Defimatron. An increase in both depth and rate of respiration

Causes

1 Anoxia—in early precrisis phases due to deficient oxygen tension m

mspired mixture

Local stimulating action of volatile drugs (ether, ethyl chlonide, etc)

3 Pamnful stimulation during light anesthesia or stimulation of hyper
€sponsive areas

4 Carbon dioxide excess approaching peak of stimulation

5 Central lestons causing derangement of resptratory center

[N

Management

1 Increase oxygen tension mn mhalor if due to anovia

2 Check carbon diovide absorber, mash size or other sources of dead space
which permits rebreathing

3 Decpen anesthesia 1f duce to stimulation or use procane block 1n hy
peresponsive areas

4 Shiit to non stmulating agents such as cyclopropane or pentothal
mtrous oxide, and use controlled respiration

TACHYPNEA

Defimtion An excessive rate of respiration

Causes

1 Local stmulating action of volatile drugs (ether, ethyl chlorde, etc)
but especially trichlorethylene (tnlene)
2 Panful stimulation during hght anesthesia or stimulation of hyper
esponsive agents
3 Central disturbances due to neurological lesions
4 Anovia due to inadequate oxygenation of inhaled mixture
Undersized endotracheal airways

333

Management

1 Oxygenate well
2 Inspect absorber, valves, tubing, etc
3 Lhminate or decrease size of dead space 1n mashs, connectors, etc
4 Deepen anesthesia 1if hght when sensitive structures are manipulited
(rectum, perineum, penis, vulva, periosteum, etc)
5 Reduce mntracramal pressure 1n central lestons by proper neurological
measures recommended for the cause
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Ty pFRENT A DURING AN STHESIA

Defanhion An abnotmalls eneessive depth of respiration resulting in an i
creased nunute volume exchange

Causes

1 Cubon dioude treess (see hy percapmiy)

2 Pamful sumulation dunng hight anesthesir or stimulation of a hy -
pCYCSI\OY\Sl\C ara

Local stmulating ction of the anesthetse drug {cther, ctc ) used i
conjunction with whatatton anesthesin

4 Central disturbances—intracruual lesions

Cause undetermined

-

(2}

Management

—

Check absorbent and replace with fresh of any doubt evsts concerning
{reshness

N

Close main vales on carbon dionide ¢y hinders 1f present on apparatus
Change mash to smaller one if possble to chminate rebreathing as
much as possible

Deepen anesthesia if hght and mampulations are painful

Change to cyclopropane or pentothal mtrous exide or ethylene if due
ta ether or ather volatile hquid

Reduee mtracramal pressure by proper neurosurgical measures of
due to neurological lesion

Curanze and control respiration if above fail and respiratory move-
ments interfere with operation

[

e

A=

~r

PERIODIC BREATHING

Definttion A progressive increase m depth of respiration which reaches a
peah and gradually recedes which recurs at regular mtervals which ap
pears during general anesthesia

Lauses

1 Marked or long standing depression of respiratory center due to non
volatile drugs (barbiturates)

2 Decrease i volume of anatomical dead space (during wiratricheal
anesthesia) causes more abrupt mixing of tidal arr with alveolar aw

3 Central lestons cause medullary compression and inactyy ate TeSpIrY
tory eenter

Managemest

1 Augment breathing f due to depression by drugs
2 Use analeptics of due to medullary depression caused by drugs
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3 Increase dead space n intratracheal anesthesia
4 Reduce intracramal pressure by dehydration or neurosurgical measures
if due to central lesions

IRREGULAR BREATHING
Causes

1 Central nervous system diseases which cause increased intracramal
pressure and affect respiratory center

2 Intermuttent partial obstruction

3 Second stage anesthesta

4 Reflex due to stimulation of peritoneum, pleura, viscera, periosteum,
rectum, gemtaha and other hyperesponsive areas

Management

1 Be certam airway 1s not obstructed
2 Remove stimulus to hypersensitive structures by procame block
3 Determine and remove cause if due to central lesion

DIFFICULT BREATHING DURING ANESTHESIA

Defimtion Difficult, labored, or gasping respiration Inspiration, expiration
or both phases of respiration may be abnormal Tracheal tug may be
present

Causes

1 Partial obstruction in the respiratory tract (see obstruction)
2 Dafficult position, particularly prone, head down supine or lateral
3 External force inhibiting thoracic movements
4 Decreased wital capaaty due to disease of lung (atelectasis or fibrosis)
5 Hypercapma, particularly when sustamed for a long time and high
concentrations of carbon dioxide accumulates 1n the nhaler
Chronic sub-oxygenation
Pneumothorax or other factors decreasing ventilating surface or minute
volume exchange

8 Biochemical disturbances due to anoxia or carbon dioxide excess

9 Taulty apparatus causing obstruction, particularly on mnspirations
10 Atelectasis developing during anesthesia
11 High spinal anesthesia mvolving intercostal muscles
12 Central derangements due to neurologic disease
13 Fourth plane anesthesia

~ o

Management

1 Tstablish airway Intubate if necessary to improve ventilation
2 Assist or use controlled respiration to provide adequate ventilation
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3 Restore to position which ehmnates interference with respiration
4 Tntroduce needle and water trap af due to preumothorax

DysrNeA

Definstion Sensation of suffocation or mability to breathe of wiuch patient
complains Occurs during regional anesthesta wule patient 1s conscious

Causes

1 Spinalis lngh iy olving sntercostal muscles

2 Prodromal responsc to overdosage of local anesthetic

3 Ps)chogeme factors ensuing from apprehension

4 Aggravation of pre eusting cardiac or pulmonary disease

Management

1 Sedate with intravenous narcotic or basal narcotic doses of barbiturates
1f due to apprehension

2 Admumster oxygen and assist breathing 1f due to high spinal

3 Adjust position, admmister oxy gen and narcotics if due to cardiac and
pulmonary disease

CouGHiNG DURING ANESTHESIA
Causes

1 Arufical awrways or laryngoscopes stunulate reflex activity in the
pharyns, Yary nx, or trachea when introduced 1n second stage or during
basal narcosis with non-volatile drugs or 1n subjects with hyperactive
cough reflexes

2 Mucous and other secretions which have accumulated 1n the pharynx

pass mto the larynx and trachea and stimulate tracheal reflexes

3 Strong concentration of ether or other intating volatile agent sud
denly introduced 1nto the inhaler (this elicits a cough even when the
patient 1s 1n surgical anesthesia)

4 Mampulation of the wall of a bronchus, hi
thorame ot auch strgiey , hilum of 2 lung, or trachet

5 Hyperactive cough reflex Common 1n supurative diseases of lung

Management

1 Avod placement of airw eC or duning basa
ays 1n second stage anesthesia I
narcosis l :

2 Suction secretions thorough)
ghly —admimster a
drug 1f dose has been nadequate ddonal antubolacres

Use topical anesthesia prior to mtubation and cott urwvs withrz, |
acting anesthetic ointments (Americaine—20
Tnstill 1-2 cc 49 N

w

0% beneocatne « ~tr )
cocame nto mtratracheal tubes if due to (o'

"
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3 Increase dead space in intratracheal anesthesia
4 Reduce ntracramal pressure by dehy dration or neurosurgical measures
if due to central lesions

IRREGULAR BREATHING
Causes

1 Central nervous svstem diseases which cause increased intracramal
pressure and affect respiratory center

2 Intermuttent partial obstruction

3 Second stage anesthesia

4 Reflex due to stimulation of pentoneum, pleura, viscera, perio-teurm,
rectum, genitaha and other hyperesponsive areas

anagement

1 Be certamn airnay 1s not obstructed
2 Remove shimulus to hvpersensitive structures by procame block.
3 Determne and remon e cause if due to central Iesion

DIFFICULT BREATHING DURING ANESTHESIA

Definttion Difficult, labored, or gasping respiration Inspiration, expiration
or both phases of respiration may be abnormal Tracheal tug may be
present

Causes

1 Partial obstruction in the respiratory tract (see obstruction)
2 Dafficult position, particularly prone, head down supine or lateral
3 Esternal force inlibiting thoracic moyements
4 Decreased vital capaaty due to disease of lung (atelectasis or fibrosis)
5 Hypercapma, particularly when sustained for a long time and gh
concentrations of carbon diouide accumulates in the mhaler
Chromc sub-oxy genation
Pneumothorax or other factors decreasing 1 entilating surface or minute
volume exchange

8 Biochemical disturbances due to anovia or carbon dionde excess

9 Faulty apparatus causing obstruction, particularly on inspirations
10 Atelectasis developing duning anesthesia
11 High spinal anesthesia 1nv olving intercostal muscles
12 Central derangements due to neurologic disease
13 Fourth plane anesthesia

=

Management
1 Establish airway Intubate 1f necessary to improve ventilation
2 Assist or use controlled respiration to provide adequate ventilation
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1 Obtund or block novious stimuh ansing from thoracic structures Lse
procame block 1t po <ible or anticholinergac 2gent ntravenoush

5 Curanze and we controlled repuration af per-istent and due to hyperre
sponsite refleses

SNEFZING
Causes
1 Inhalattion of irntating vpors (hgh concentritions of cther) dunng
hvpnosis with non volatile drugs
2 Stimulation of the cornen during eve surgeny performed with basal nar
cowts induced with ultra <hort acting barbiturates
Vanagement

1 Use topreal anesthe~a for occular surgeny requinng stimalation of
cornea

Hrccoucus
Defimtion Abrupt pertodic contraction of diaphragm Usualls impedes and
annots surgeen
Characterisiics
1 Tsually occurs during upper abdominal surgery particularly 1n stom
ach

2 Occurs under both general or regional anesthesia Common with pento-
thal and regronal anesthesta

3 During general anesthesta associated with madequate ventilation—
obstruction or CO retention

Causes

1 Sumulation of phrenic nerve by pinching with clamps or traction on

areas supphed by nere

Hyposentilation with carbon dionde accumulation particularh
electroly te imbalance
Distended or dilated stomach

Infecttons and traumatic conditions 1n area of dwphragm
Undetermined

N

[T

Treatment

Improve airnay and hvpen entilate patient to remove excess CO

Seel. and remove or block possible offending stimult to phremic or
‘Tagus nerves

Decompress stomach
Change agents, particularly those which cause CO;y retention

N
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5 Reduce concentration of volatile agent or change to non trritating type
agentsif cough persists

6 Block hyperesponsive area with procamne (lulum) or topically with co
cane

7 Curanze and control breathing 1f due to hyperactive cough reflex which
does not respond to addition of topical anesthetic agents and deepen
ing of anesthesia

SIGHING

Definition Sudden deep mspirations appearing at irregular intervals without
apparent cause during anesthesia

Causes (1) Light anesthesia accompanied by CO excess or anovia usually
preceeded by excitement or crying dunng mnduction Common during
ether ancsthesia in children

Prophylaxts

1 Premedicate patient well
2 Avoid obstruction during induction of anesthesia
3 Avoid secretions

“BuchING”

Defimtzon Spasmodic mspiratory and espiratory gasps due to stimulation of
tracheal and bronchial reflexes Usually occurs during thoracic surgery or
ntubation

Causes

1 Hilar, tracheal, bronchial or pleural stimulation in thoracic surgery

2 Lightening of anesthesia when endotracheal tube 15 1n place

3 Stimulation due to airways, catheters, and bronchoscopes durmg hght
anesthesia

4 Flpoding of tracheobronchial tree by secretions, blood or pus, par
ticularly 1f spasmogenic (thiobarbiturates) agents are used

5 Traction of diaphragm or mampulation of pencardium, pleura and
other structures in or about the thorax

6 Intratracheal catheter 1s1n a bronchus

7 Subject cannot tolerate agent (ether) due to extremely active tracheo
bronclual reflexes

Management
1 Clear airway of all secretions by suctioning
2 Use topical anesthesia prior to placement of arways
3 Supplement topical anesthesia by mstillation of cocamne 2 cc —419% mnto
mtratracheal tube
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1 Obtund or block novious stimuh 1nsing from thoracic structures Usc
procame block 1f possible or antichohinergic agent 1ntray enously

5 Curanze and usc controlled respirtion f persistent and due to hyperre
sponsn ¢ refleves

SNI12ING
Causes
1 Inhalation of wrntating vapors (igh concentritions of ether) dunng
hypnosis with non volatile drugs

2 Stumulation of the corner duning ey e surgery petformed with basal nar
costs induced with ultra short acting barbiturates

Vanagement

1 Use topical ancsthesia for occular surgery rcquinng stimalation of
cornea

Hiccoucus

Defintson Abrupt penodic contraction of diaphragm  Usually impedes and
annoy s surgeon

Characterisiics

1 Usually occurs during upper abdominal surgery particularly n stom
ach

2 Occurs under both general or regional anesthesia Common with pento
thal and rcgional anesthesia

3 Dunng general anesthesia assoctated with inadequate ventilation—
obstruction or CO. retcntion

Causes

1 Stimulation of phremc nerve by pinching with clamps, or traction on
areas supplied by nerve

2 Hypoventilation with carbon dioxide accumulation particularly 1n
elcctroly te imbalance
3 Distended or dilated stomach

1 Infections and traumatic conditions 1n area of draphragm
5 Undetermincd

Treatment

1

: Improve airway and hyperventilate paticnt to remove excess CO,

Seel and remove or block possible offending stimuli to phrenic or
vagus nerves

3 Decompress stomach

Change agents, particularly those which cause CO, retention
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5 Instill cocame (1 cc 49) or other topical anesthetic into mntratracheal
tube

6 Admimster a muscle relaxant and control respiration if spasms mter
fere with surgery and other measures fail

Comment Reason

1 Do not use carbon dioxide This may aggravate rather than
remove cause

Noisy RESPIRATION

Causes Vibrations mn the respiratory passages as the t1dal air passes through
narrowed orifices, over secretions, over relaxed tissues, etc It 1s a symp
tom of respiratory obstruction or inadequate pulmonary ventilation (see
obstruction, laryngeal spasm, hypercapma)

HYPERCAPNIA

Definstsion ‘The presence of carbon dioxide 1n excess in the blood resulting
1 stimulation of respiration

Symploms

1 Hypertension with no change or 2 shght increase 1n pulse rate (thisis
an almost constant symptom)

2 Hyperpnea this 1s followed by depression of respiration and gasping
type of respiratory activity

3 Twitching of muscles, followed by convulstons, usually generahzed 1f
the accumulation 1s excessive

4 Increase in depth of narcosis

5 Cardiac arrhythmias

6 Phonation, crowing, wheezing, and other forms of nosy resprration

Causes

1 Soda Iime 15 exhausted

2 The “dead space” in mask, adapters, and other attachments 1s out of
proportion to the tidal volume and causes excessive rebreathing

3 Carbon dioxide supply from the flowmeter 1s not turned off

4 Exhalation valves on nhaler or shunts on filters are defective so that
carbon dioxide returns to the mask

5 Carbon dioxide cyhnder may be attached to 2 yoke ntended for
another gas

6 Oxygen or other gases mav be contaminated with carbon dioxade

Sequelae If carbon dioxide 1s allowed toaccumulate 1n the inhaler, the pomnt
of stmulation 15 passed and the phase of depression follows Toxic effects
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mantfested by dyspner, arculatory changes, and neuromuscular phe-
nomena appear

Lacrss Mucus SECRETION

Source Mucusis secreted by the salivary and mucous glands of the pharynx,
larynx, and trachca

Causes

1 Premedication of atropine or scopolamine omtted, nsufficient, or not
administered at the proper time

Concentration of anesthetic drugs 1s mgh

Drug may stimulate mucous glands to activity (vinethene)

Anoxia or exaitement during induction perzod

Admmistration of parasympathetic simulating drugs or sympathetic
depressants during surgery

6 Use of 10dides (thyroidectomy)

[T AN S

Treatment

1 Lower head of patient 1n order to allow secretions to gravitate mto the
nasophary nx

Apply suction, using metal suction tip or catheter

Resort to bronchoscopy 1n severe cases

Supplement atropine with additional drug intravenously

Change agent 1f due to drug

[Z 3 S

PULMONARY EDEMA DURING ANESTHESTA
Defimtron Transudation of flwd from the capillanes of the pulmonary arcu-
latory system 1nto the alveol
Causes
1 Increased pulmonary venous pressure from

a Cardac farlure, selection of improper agent qr technique, change 1n
posture (Trendelenburg)

b Excessive amounts of intravenous fuds
unts of ntraveno
2 Protracted or excessive negative pressure 1n the alveolt (obstruetion to

msprration from spasm’of the larynx, defective appatatus, small air-
ways, etc)

3 Alteration of permeability of epithelium or endothelium (toxic agents

such as mtric oxide~1mpurity of nitrous oxide, aspration of‘vomltus)
4 Central lesions

Symptoms
1 Nosy respiration
2 Dyspnez, cyanosis, and other signs of respiratory obstruction
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TECHNIQUES AND PROCEDURES OF ANLSTHESIA
Frothy blood tinged fluid mn trachea and lungs
Increased venous pressure
tment
Locate cause and remedy 1t
Admimister oxy gen under pressure (5 to 15 cms H.O pressure) by mash
Reduce pulmonary venous pressure by phlebotomy or dehy dration
Suction secretions from respiratory tract
Incline patient with “head up and feet down ”
Increase peripheral venous stasis by applying tourmgquets
Admister atropine gr 1/150-1/100
Digitalize patient 1f due to cardiac fatlure
Induce hypotension with ganglionic blocking agent to reduce blood 1n
lungs by pooling 1n periphery
Inhalation of alcohol to reduce surface tension (Part W)
Admmister bronchodiators such as aminophylle

OBSTRUCTION OF THE AIRWAY

Definatrion of Asruay The pathway for the inspired and expired gases extend

ing from the nostrils to the alveolar membrane

Importance of Patent Arrway The most common and permcious complication

of inhalation and other forms of anesthesta 1s the obstruction of the air
way This condition leads to anoxemia, carbon dioxide retention, and
mability to anesthetize the patient because the drug does not readily
pass into the lungs

Causes of an Obsiructed Awruway Comment

1

Relaxation of tissues The muscles of the neck, tongue,
or pharynx are relaxed and block
the passageway The epiglottis
sags 1n front of the gloths

2 Spasm of larynx The spasm may be partial or com

plete (see laryngeal spasm)

3 Foreign body Vomutus, clats, artificial teeth, etc,

may lodge n the respiratory tract

4 Secretions Mucus, saliva, or purulent ma

terial from abscesses accumulate
in the respiratory tract and inter
fere with the passage of gases

5 Anatomical defects Tumors, enlarged tonsils, polyps,

stenosts, collapse of the trachea,
and edema of the larynx interfere
with adequate exchange
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6 Iulty artifical urnavs

7 Bronchospism

8 Defective apparatus

9 Unsatisfactory posture

10 Inlibition of
ments

thoracic move-

Symptoms of Obstruiction

1 Noisy respiration

2 Labored respiration

3 Elevation of blood pressure

4 Rapid pulse

5 Cyanosis

219

These mny be of improper size or
improperly nserted, kinked, or
plugged with secretions

This 1s due to vagal stimulation,
asthmn, or other causes

Stiff valves, narrow apertures n
jomnts or tubes, or adapters, wet or
fine mesh soda hime, long tubes, or
empty breathing bag, cause partial
obstruction

The prone or Trendelenburg post
tions, hyperflevionfor hy pereaten
ston of the head often interferes
with adequate exchange

This often results when assistants
lean on the chest or straps, band-
ages, or casts are too tight

Commenls

Mamfested by crowing, snoring,
or wheezing either duning the -
spiratory or expiratory phase of
respiration

Qceurs 1n partial obstruction The
tidal volume 1s not in proportion
to respiratory effort This 1s char-
acterized by an exaggerated mo
tion of the thorax and only a shght
motion of the breathing bag
Usually due to CO, excess, 1noxa,
or both

Bradycardia in severe obstruction
Arrhythmias may also be preva
lent

Noted particularly 1 severe or
prolonged obstruction

Masntenance of Patent Asrway During Anesthesia

1

manual support 15 meffectine

w

movements, such as poor position

Extend the head so that the chin points directly toward the celling (g
75) Support head on a small pillow

Insert an artificral airnay, assists in support of pharyngeal airway if

Remove mucus or other secretions by use of suction
Remove or correct external factors which mterfere with re

spiratory
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3 Frothy blood tinged flud 1n trachea and lungs
4 Increased venous pressure

Treatment

—

Locate cause and remedy 1t

Admimster oxygen under pressure (S to 15 cms H:O pressure) by mask
Reduce pulmonary venous pressure by phlebotomy or dehydration
Suction secretions from prratory tract

Incline patient with “head up and feet down ”

Increase peripheral venous stasis by applying tourniquets
Admunister atropinc gr 1/150-1/100

Digitalize patient if due to cardiac failure

Induce hypotension with gangliome blocking agent to reduce blood 1n
lungs by pooling 1n periphery

O 00 =IOyt W N

10 Inhalation of alcohol to reduce surface tension (Part IX)
11 Admmster bronchodilators such as aminophyllme

OBSTRUCTION OF THE AIRWAY

Definstion of Avruay The pathway for the mspired and expired gases extend

ing from the nostrils to the alveolar membrane

Importance of Patent Arrway The most common and pernicious complication

of inhalation and other forms of anesthesia 15 the obstruction of the air
way This conditon leads to anoxemia, carbon dioude retention, and
nability to anesthetize the patient because the drug does not readily
pass 1nto the lungs

Causes of an Obstructed Airway Comment

1 Relaxation of tissues The muscles of the neck, tongue,
or pharynx are relaxed and block
the passagemay The epiglottis
sags 1n front of the glottis

2 Spasm of larynx The spasm may be parttal or com
plete (see laryngeal spasm)

3 Foreign body Vomitus, clots, artificral teeth, etc,
may lodge 1n the respiratory tract

4 Secretions Mucus, saliva, or purulent ma

terial from abscesses accumulate
mn the respiratory tract and inter
fere with the passage of gases

5 Anatomical defects Tumors, enlarged tonsis, polyps,
stenosis, collapse of the trachea,
and edema of the larynx nterfere
with adequate exchange
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4 Appearance of cyanosis with some agents, but not necessanly all
(cy clopropane)

5 Complete depression of nervous system The depression 15 manifested
by absent reflexes and complete relaxation of tissues Pupils are usually
dilated and do not react to ight

6 ‘Thorax s eastly nflated 1f airnay 15 patent

Trestment
1 Discard all anesthetic mixture from the imnhaler and replace with
ovygen
2 Institute arbifical respirition immedhately
3 Remove excess anesthetic drug from lungs
Differentiate from
1 “Breath holdimg” This 1s frequently observed in stages I or II, but
not 1n stage IIT Associated charactersshics are
a Voluntary or semi-voluntary action
b Normal or increased muscle tone
¢ Exhibition of swallowing movements by patient
d Presence of “hd lag” and other eye reflexes
Medullary depression This may be due to depression from premedica
tion, other non-volatile drugs, ¢y clopropane following relief of anowa,
hyperventilation (not always easy to diagnose) Characlersstics are
a No abolition of reflexes (laryngeal and other reflexes present)
b Normal muscle tone
¢ Light anesthesia indicated by eye signs
d Normal or elevated blood pressure
Laryngeal spasm This may be due to a varety of causes (page 223)
Characlerssics are
a Eye signs, those of light anesthesia
b Dafficult insuflation of thorax (does not inflate at all 1 complete
spasm)
¢ Wheezing or croving on inflation and deflation of thorax
d Elevation of blood pressure
e Slow, bounding pulse
Hypopnea Ths follows exther voluntary (during induction) or manually
mduced hyperventilation The addition of carbon dioide restores respl-
ratory rthythm Characleristics are
a Color of skin, usually remains normal (no cyanosis appears)
b Quality and rate of pulse unchanged
¢ Blood pressure unchanged or lowered shghtly
d Reflexes of eye active dunng light anesthesia—tissues not relaxed
Reflex apnea This 15 due to reflexes caused by stimulation of various
structures Commonly encountered reflexes are
a Pharyngeal—the apnea usually occurs when the patient passes from

S

w

3]
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Results of Acute Complete Obstruction

Asphyia, arculatory and respiratory
failure follow unless treatment 1s
mstituted promptly Post anesthetic
arculatory, respiratory, or central
nervous system derangements may
follow if treatment 1s delayed

Results of Continued Partral Obstruction

1 Circulatory changes mamfested by

tachycardia, nise 1 blood pressure,
bounding pulse, etc

Respiratory disturbances, mamfested
by gasping ty pe of respiration, cyano-
s1s, mucus formation, dyspnea
Pulmonary edema, 1f obstruction 1s
principally mspiratory

Pathological changes in the central
nervous system, particularly in the
cortical cells and various centers

Comment
1 Notsy respiration 1s obstructed respiration and should never be toler

ated

PRINOW g
{7
1 .’*‘q“" /
)» ’a
o ¥y
i
1
H 4 1
i .
i
i (x{\.? i
3 ~ ]
- 4

I16 75 Manner of mamntainmg 2 free
arway 1n anesthetized or comatose sub-
jects The chun must be extended upward
so that structures in the neck are elevated

2 Obstructed respiration may often be noseless, particularly 1f respira

tion 15 depressed

3 Any anesthetic procedure which removes the anesthetist from the air
way so that he no longer has control over 1t 15 not a safe procedure
(example—intravenous anesthesia 1n operations about face or head,
when head 15 maccesstble to anesthetist)

4 The mamtenance of a free, unobstructed airway 1s the most important

duty of an anesthetist

MANAGEMENT OF OVERDOSAGE OF INHALATION ANESTHETIC DRUGS

Defimstion Overdosage occurs when the concentration of the anesthetic drug
1n the nervous system becomes sufficient to depress the vital centers in
the medulla The respiratory center 1s the first of these centers to be de
pressed by the currently employed inhalation anesthetic agents It 1s
then no longer capable of sending out rhythmical impulses

Symptoms
1 Absence of respiratory movements of the thorax and diaphragm
2 Pulse palpable at first, but quickly disappears 1f the apnea persists

and treatment s delayed

3 Blood pressure falls rapidly and 1s often not obtamable
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7 Circulatory fulure (sudden evdiac atrest) respuratory future s
sccondary to arculatory fmlure Characlerssiscs nre
2 Absence of pulse, blood pressure, and heart sounds

b Complete relixation of tissues

¢ Biue or grev ¢y anoss—not reheved by artificinl respiration
d Tyeballs fixed, pupils 1n mid dilatation, do not react to hight
& Vocal cords refaxed and thorax s eassly nflated

Dey of the

dullary centers from other than wnesthetic drugs

Apnea of thus ty pe s vswally caused by an ncreasen mtracranal pres
sure, cerebral hemarrhage, neoplass, or abscesses, etc Charatleristics

are

a Accompantes cerebrospinal surgery
b Circulation usually well mamtawned if effective artificial respiration

15 prachiced

¢ Signs such as unequal pupils, nystagmus, spasticity, wnd exag
gerated reflexes revealed by neurological examnation

Comments

1

~

w

If 1 doubt concerning the et
ology, treat any apnea as though
an overdose of the drug has been
admimstered

Institute artificial respiration im-
mediately Do not waste time
adrunistenng analeptic drugs

In performing artifical respira-
tion, empty the myxture from the
haler after every three or four
nflations of the breathing bag
and replemsh with pure oxygen
Resume anesthesta when normal
respiration has been estabhshed

Do not become pame stncken
and franticafly compress thorax
at random when apnea accurs

Reasons

The arculation may fail i over
dosage 1if attificial respiration s
not mstituted ymmediately

Only ventilahion of the lungs can
remove the excess drug from the
alveol and supply the neeaed
oxygen to the blood

The anesthetic drug in the alveoh
must be removed from the inhaler
to allow elimnation of the drug
from the alvech

The patient may “recover” from
narcosis, particufarly if anesthesia
has been m progress only a short
mterval

Such movements are useless and
usuaffy serve to force valuable
oxygen from thorag, particularly
if spasm of the larynx 18 present

MANAGEMENT OF LARYNGOSPASM

Defimtion Laryngeal spasm 15 2 spasm of the adductor musdles of the vocal
cotds which causes a partial or complete obstrnction to the natural arr.
way The spasm may be complete or parpral

Symplowms  Pastial spasm Wheezing, crowing, grunting, phonation, and
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stage IIT to stage II, particularly when an oropharyngeal or oro

nasal airway 1s 1 place Characterssiscs are

1 Swalloning—this 1s soon followed by retching 1if the awway 15
not removed

2 Eye signs—those of hight anesthesia

3 Relaxation of muscles—incomplete

Laryngeal—the apnea usually occurs when an mtratracheal airway

or other foreign body 1s mserted during hght anesthesia Charac

tersstics are

1 Eye reflexes, indicate light anesthesia

2 Expiratory apnea usually present, opposing attempts at msuffla
tion

3 Possible presence of swallowing movements

4 Incomplete relaxation of muscles

Traction—an apnea usually accompanies stimulation and traction

of the mesentery, cehac plexus, gallbladder, pelvic organs, pleurs,

hila of the lungs, bronchi, esophagus, rectum, and other viscera

mervated by the autonomic nervous system General ckaracterssics

are

1 Abrupt onset—immediately follows stimulation of visceral struc
tures and persists as long as stimulation 1s continued

2 Accompamed by laryngeal spasm

3 Light anesthesia indicated by eye reflexes and signs

4 Inflation and deflation of thorax frequently accompamed by
phonation

d Perosteal—similar to traction reflexes 1n most regards

e Carotid body—anowia acts upon carotid body to reflexly stimulate
respiration The stimulation 1s removed by relief of anovemia and
temporary apnea results The apnea lasts a bref interval—15-20
seconds, as a rule The ckaractertstics are
1 Duilated pupils return to normal—other eye signs become active
2 Cyanosis, 1if present, quickly disappears
3 Blood pressure 1s elevated, pulse 1s slow

f Hering Breuer—apnea 1s caused by forceful mechanical overdis
tenston of the alveoh Charactersstics are
1 Well maintained circulation
2 Tye refleves active—indicate surgical planes of anesthesia

Complete obstruction of the airway

a Thorax cannot be inflated or 15 inflated only with difficulty

b Pupils dilated from anoxia

¢ Cyanosis usually present

d Blood pressure elevated, pulse slowed at first

e Tmmediate relief by inserting airway change of position, suctioning
of secretions, etc

o

o
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CIRCULATORY COMPLICATIONS
Circulatory complications duning anesthesia are manifested by alterations
m the rate and character of the pulse, an elevation or depression of the blood
pressure, and changes 1n pulse pressure Circulatory changes are intimately
connected with respiratory and reurological complications Commonly en-
countered arculatory complications and their symptoms are

TACHYCARDIA
Definstson A rapid pulse rate

Causes

1 Exatement dunng induction of anesthesia

2 Blood loss, shock, or trauma duning surgery

3 Atropine used for premedication (particularly mn children)

4 Effect of anesthetic drugs upon the conducting tissue of the heart A
shuft of the pacemaler and arrhythmas result (cy clopropane)

Effect of sympatheticomimet:c amines used 1 conjunction with anes-
thesia

Hyperthyroidism
7 Sympathomimetic effects of anesthetic drugs

(=)

BRADYCARDIA
Definttion A slow pulse rate

Causes
1 Sinus bradycardia
2 Asphyxia or anoxemia accompanying respiratorv failure

3 Increased wntability of conducting tissues of the heart with shift of
the pacemaker to the aunculo-ventricular node or to the ventnicle
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similar noises accompanymng mspiration and expiration The vocal cords
are only partially approuimated

Complete spasm Apnea and nability to inflate the thorax The vocal
cords are completely approximated

Causes

1 Secretions in the larynx Mucus, blood, vomitus, and other secretions
on the vocal cords imtiate the spasm This 1s perhaps the most frequent
cause

2 Imntations of the membranes of the larynx High concentrations of
anesthetic drugs, particularly ether, cause spasms Soda lime dust,
particularly 1n the to and fro camster, 15 caustic n action and wntates
mucous membranes

3 Mechamcal stimulation Trauma from arrways, laryngoscopes, suction

tips, and other foreign bodies also cause spasm This 15 most frequent
after attempted intubations

4 Carbon dioxide excess See hypercapnia (page 224)

w

Reflex stimulation Traction on the gallbladder, stomach, spleen,
mesentery, and trachea, rectal dilatation, vagmal, penineal, and peros
teal stimulation cause adductor spasm of cords and jerLy respiration
6 Autonomic nervous system effects Parasympathetic stimulation or
sympathetic depression from drugs Cyclopropane and pentothal are
most common offenders

Anoxia Spasm of all muscles mcluding those of the vocal cords fre
quently accompantes mild anoxemia

~

Treatment Incomplete Spasm

—

Increase the oxygen in the mhaler

2 Aspirate secretions from the pharynx using metal suction tip

3 Insert an artificial (pharyngeal) airway 1f one 1s not already in place

4 Inflate the inhaler with oxygen so that a positive pressure of approst
mately 10 em H:O 1s attained

5 Inspect or replace soda lime or check patency of exhalation valve to
rule out carbon dioxide excess

6 Insert an intratracheal catheter if these measures do not readily relieve
the obstruction

7 Use sucainyl choline to facihtate intubation

Treatment Complete Spasm

1 Attempt tonflate the thorax withmask and bag using positive pressure
A small amount of oxygen frequently relieves the anoxia and causes the
spasm to “breab ”’ Compression of thorax may cause shght abduction
of cords to facihtate this

2 Perform intratracheal mtubation
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6 Use drugs which reduce cardiac yrntability such as procaine, procaine
amide or quimdine intravenoushy or apply procaine to surface
Comment Most arrhythmias duning anesthesia can be diagnosed by palpa

tion of the pulse, but <ome can be detected only by use of the electro
cardiograph

HyroTrns1on WITH DECREASED PULSE PRESSURE
Anp Tacuycarpia (g 76)
Causes

1 Shock from trauma, hemorrhage, toxemiz, etc
2 Deep anesthesia or overdosage

180

120

o L S . ——
lg 30 45 €0 7'5 9'0 ' —r‘{clis
MINUTES

Fic 76 Hypotenson actompanted by tachycardia and decreased pubse
pressure (Traumatic shock hemorrhage etc.)

3 Cardiac failure from decom
pensation, corenarny, nfarction, a
diseases of the heart ’ rond otber

Menagement

1 Lighten anesthes: dr
b o 2 or discard inhaled muitture completely and replace

2 Admnister plasma volume e
panders and blood 1f d
3 Treat for cardiac farlure if due to this cause # due to shock
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Lpinephrine used in conjunction with anesthetic drugs which increase
cardiac 1rntability

Vagal stimulation 1n thoracic and other types of surgery in which the
vagus nerves are exposed

Development of heart block 1n cardiac patients

Myocardial depression from cardiotoxic drugs (chloroform, local
anesthesia)

Sympathetic depression with vagal predominance (spinal anesthesia)

ARRHYTHMIAS DURING ANESTHESIA

An arrhythma 1s 2 disturbance of the normal rhythm of the heart The
types of arrhy thmias which occur during anesthesia vary considerably Many
can be diagnosed by palpation of the pulse, others require the use of the
electrocardiograph

Causes

1
2

3

(=2

o ~a

Respiratory depression resulting i anowa or carbon dioxide excess
Effects of epinephrine and other vasopressors used 1n conjunction with
anesthetic drugs

Increase in cardiac irntability caused by the anesthetic drugs Chloro
form, cyclopropane, ethyl chloride may cause them Less frequently
other agents are responsible

Autonomuc effects due to stimulation of structures such as the carotid
smnus, aortic plevus, hilum of the lungs, trachea, bronchy, etc

Deep anesthesia from the anesthetic agent, particularly cyclopropane
or chloroform

Effects of the anesthetic and the surgical procedure upon pre-esisting
cardiac disease

Direct stimulation of the heart during intrathoracic manipulation
Electrolyte disturbances such as excess or deficiency 1 potassium 1on

Dragnosts

Trea
1

Most arrhythmias during anesthesia can be diagnosed by palpating
the pulse, but some can be detected only by use of the electrocardograph

tment

If due to deep anesthesia add oxygen to lighten 1t and rule out anouia
Inspect the carbon dioude absorber to rule out carbon dioxide excess

2
3 Shift to another anesthetic agent 1f due to the agent and persists
4

Cease offending stimulation if due to surgical mampulation or block
area with procaine

5 Investigate electrolyte balance
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6 Use drugs which reduce cardinre arntabihity such as procune, procune
amde or qumdine wtrnvenoush or apply procunc to surface
Comment Most archythnuas dunng anesthesit can be dingnosed by palpa

tion of the pulse, but some ctn be detected only by use of the electro
cardiograph

H110TFASION WITH DECREASFD PULSE PRYSSURE

Anb TAaciycarpia (g 76)
Causes

1 Shock from trauma, hemorrhage, toxema, ete
2 Decp anestheua or overdosage

2404
220}
200.]
180.]
1604}
150

) T T R L T 7T T ~T"
i 3 45 €0 75 9b s
MINUTES

Fic 76 Hypotension accompanted by tachy cardia and decrensed pulse
pressure (Traumatic shock hemorrhage etc)

3 Cardiac failure from decompensation, coronary infarction, 1nd other
diseases of the heart '

Afanagement

1 Lighten anesthesiz or discard inhaled
with oty zen muxture completely and replace

2 Administer plasma volume ey
panders and blood if d
3 Treat for cardiac farlure of due to this cause e to shock
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11y POTENSION WITH DECREASED PULSE PRESSURF
AND Brapycaroia (Tig 77)

Causes
1 Anowia with deep anesthesia
2 Spimnal anesthesia

3 Reflex stimulation due to traction on viscera, mesentery, or other
structures

4 Local anesthetic drug toxiaity during general anesthesia

24Q_
220

200

180_]
160 ]
140
1202}
100.]
8a]
0]
40]
20]]

T T ' LI ' 1 1 I‘I’ T T T T 1 T 1
0 15 30 a5 slo ')5 9'0 |As
MINUTES

Tic 77 Hypotension accompanied by a relatively slow pulse or bradycarpia and decrease 1
pulse pressure (Anoxia pnmary shock, heart block etc)

5 Transfusion reaction due to incompatible blood
6 Over premedication
7 Awhward position or positional changes

Treatment

1 1009, oxygen by mash if due to anoxia

2 Iphednne 25 mgm IV or simlar acting vasopressor if due to reflex
activity, spinal anesthesia or over premedication

3 Procanc block of pathways from site of offending stimulus
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H3PLRTENSION WITH St1ciT OR No CIANGE IN
Puist. Rate (g 78)
Causes
1 Carbon diouide excess
240
220,
2007

180 A

160}

140.]
120.]
100.]
80}
60

40]

20

Oil_rl—gﬁil EJ:O. I 451 l éOI |;;. I?OI ' 1&5
MINUTES

Fic 78 Hypertension accompanted by relatively little change in pulse rate CO; excess

Cyclopropane anesthesia
Bad posture dunng anesthesia

Inadequate ventilation due to depressant drugs
Intracramal lestons

Stimulation during light anesthesia

o N

Treatment

1 Assist or control respirations to remove excess carbon dioxide
2 Correct defective posture
3 Deepen anesthesia if light

HYPERTENSION WITH INCREASE IN PULSE PRESSURE

AND TAcnycarpiA (Fig 79)
Causes

1 Anoua, asphyxa
2 Use of epinephnne and related drugs

229
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MINUTES
Frc 79 Hvpertension accompanied by tachycardia (Thvrototicosts

exatement durnng induction ete)

3 Cyclopropane anesthesia
4 Thyrotoxicos:s
5 Prolonged cxatement period

Treatment
1 Owygenate patient
2 Lighten anesthesia if deep
3 Change agents if due to cyclopropane and hghtemng does not correct

4 Discontinue surgery 1if tachycardia 1s unmanageable and ses ere (thyro
toxicosts)

HyPFRTENSION WITH INCREASE IN PULSE PRESSURE
AND Brapycarpia (Fig 80)
Causes

1 Increase in mntracramal pressure
2 Cyclopropane anesthesia
3 Anowa accompanyng anesthesia

Lreatment
1 Ventilate patient 1f (due to anovia) with adequate oxygen
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240
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20
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|80
140,
120

50
40]
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[+ 15 30 4% €0 75 90
MINUTES
Tic 80 Hypertension accompanted by bradycardia Anoma or ¢y clopropane
h w1 T 3y dep

~

Laghten anesthesia
3 Correct cause of increased intracrantal pressure

CARDIAC ARREST AND MassacE
Defintiton Resumption of the arculation by massaging a heart which has

ceased to effectnvely propel blood through the vascular bed
Pur pose

1 To remstate the heart beat to 1ts normal state
2 To prevent the tissues, particularly those of the central nervous sys
tem from being deprived of oxy genated blood 2nd nutritive substance

T pes of Cardrac Arrest

1 Asystole or complete stoppage

2 Feeble cardiac contractions which are not detectahle

3 Ventncular fibnllation
Causes of Cardrac Arrest on Operaling Table

1 Anova or asphyvia

2 Overdosage of anesthetic drugs

3 Respiratory acidosis due to hypoventilation
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4 Increased cardiac irritability from thyrotoxicosis or drugs such ascy
clopropane, chloroform, ethyl chloride
5 Vagovagal reflexes 1 presence of hypoventilation

Dragnosis (with Chest Closed)

1 Absence of heart sounds
2 Absence of pulsation 1n the major vessels (if abdomen 15 open or artery
15 exposed)

———
— 7{4}3@} s

Fic 81 To expose the heart the chest wall 1s mased on the left side between the fourth and
fifth ribs from the parasternal area to the midaxillary ine and the nbs spread apart Care1s taken to
avord the mternal mammary vessels (Courtesy Robert Hosler Cardiac Resusaitation Sprngfield
Thomas, 1954)
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3 Absence of pulsation 1n the retinal vessels

4

Absence of capillary refill

Treatment or Asystole
A Matenals—{a) Scalpel

B

(b) Rsb spreader
Procedure

1 Ventilate the lungs with 1009, oxygen using any effective method of
artifical respiration which 1s immediately available
2 Perform cardiac massage as follows
(a) Quickly prepare the shin with an adequate sterihizer (Omut 1f
matenal 15 not 1mmediatcly avalable )
(b) Inase the chest in the fourth left interspace from sternum to
postentor axillary hne Divide fourth and fifth costal cartilages
and spread the nbs apart (Ing 81)
(¢) Grasp the heart m the cup shaped nght hand and compress as
rapidly as possible or until the arterial pressure 1s raised to 60 to
20 mun Hg (about 60X per mnute)
(d) Every fifth beat compress the aorta beyond the coronary vessels
1n order to mncrease coronary blood flow

Comunent

-

>

w
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-
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Maintain a rate as close to 60 as
possible

Have an assistant “scrubm ”

Do not waste time establishing a
dragnosis with stethoscope or
LXG

Institute an artenial transfusion
if blood pressure 1s not main-
tamed at 60 mm Hg or more
Use gentleness in compressing
the beart

Inject 1-2 cc 1/29, banum chlor-
wde solution mto the night aurcle
1f ventricles are atonic

Do not use epmephrine m the
presence of drugs which increase
myocardial irntabibty, such as
cyclopropane, chloroform or ethyl
chlornide

Inject only 1/4 cc of 1-1000

Reason

A more rapid rate 1s difficult to
mamtain Too slow 2 rate results
m 1neffective circulation

One operator casily tires, particu-
larly mn protracted cases

It 1s best to err on the side of open

mg chest and finding a beating
heart than to delay and have a de-
cerebrate patient

The coronary arteries are perfused
and an effective head of pressure
15 mantained to nounsh tissues

The myocardium may be trau-
matized Perforation may occur

Barnum chlonde ncreases tone of
cardiac muscle

Asystole may be converted to
fibllation which 15 more difficult
to treat

This confines the stimulus, me-
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solutionof epinephrine, whenused,
nto the night auricle

Do not be musled by the EK G
in making a diagnosts
Open the pericardium 1f massage

1s drfficult

Do not extend the incsion too
close to the sternum

Management of Ventricular Fibnillation

chanical or chemucal to the part of
the heart 1 which fibrillation 15 of
lesser 1mportance or consequence
A current may still be generated
by the heart and a tracing obtained
even though the heart 1s not ef
fectively propelling blood

The heart may be grasped more
effectively if the pencardium 1
open

The nternal mammary vessels
may be cut Bleeding may occur
after resuscitation

Ventnicular fibrillation 1s charactenzed by absence of signs of cardiac ac
tivity, no pulse and no blood pressure Although 1t appears to come on

abruptly four pre ventricular fibrillation stages are recognized, as follows

Stage

I The undulatory stage which lasts from one to two seconds

Stage II Convulsive incoordination which lasts from 15 to 40 seconds

Stage 111

Stage IV

Contractions are more frequent and involves smaller areas of
the ventricular muscles

A tremulous incoordination which lasts from two to three mn
utes The surface of the muscle 1s broken up 1nto independently
contracting areas of a never increasing size which are 1n a phase
with each other The ventnicles appeared to be tremulous
Final stage Atonmc fibnllation develops when anoxia of the
cardiac muscle weakens 1ts contractile force This stage usually
occurs 2 to 5 minutes following the first stage and 1s marked by
weak contractions of wavelets Object 1s to defibnillate indt
vidual 1solated areas mto larger ones by repeated electrical
shocks then stop entire fibnllation with a final shock

Treatment of Defibrillation
A Materials—(a) Defibnllator

(b) Scalpel and nb spreader

B

Procedure

1 Open chest 1n same manner described for asystole
2 Massage the heart 1n same manner as for asystole for 30 to 60 seconds
with compresston of the aorta distal to the coronares to provide

blood to the myocardium

3 Apply each electrode of the defibrillator to each side of the heart
(Use 60 cycle 110 volt current with a resistance sufficient to allow an
average of 1 to 1} amperes to pass through the heart) (Fig 82, 83)



235

COMPIICATIONS OF ANFSTHISIA

Fic 82 Combination cardiac pacemaker and defibrillator The small electrodes of the pacemaker
are applied to the chest wall to .end rhy thmue electneal impulses 10to the heart to re establish normal
rhythe. The broad electrodes of the defibnilator are apphied directly to the surface of the heart when
ventneular fibniation has oocurred {Courtesy Electrodyne Company }

NOVOLTS AL,
FUSE
AMMETER
VOLTMETER
SWITCH
RESISTANCE
ELECTRODES

Fic 83 Winng diagram of defibnllaor using 110 voly alternating current
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4 Shock the heart for 1/10 of a second at one to two second mntervals
until fibrillation disappears The heart will then be 1n asystole Three

to 7 shocks are usually necessary

5 Mampulate as for asystole

Comment

1 Do not use epmephrine m the
face of ventncular fibnilation

2 Cold 1sotomic saline solution at
0°C may be poured over the
heart during the period of electric
shock

3 Inject one to two cc barum
chlonde mto myocardium if 1t 15
atonic

4 Do not use digitalis or related glu-
cosides

5 Do not attempt defibnllation

without opening the chest

Expect skeletal muscles to con-

tract with each shock

7 Apply procamne 19, to the surface
of heart or into penicardium when

(=}

Reason

Cardiac nitability 15 present
The drug further enhances 1t
Cold reduces cardiac 1rritabihity
May be used if defibrillator 1s not
available

Barium chlonide increases the tone
of the heart muscle

It 1s felt that they increase myo
cardial irntabihty

No drug 15 satisfactory to defi
brillate the heart

The current spreads throughout
the body

Procamne decreases cardiac urnta
bihty

marhed irrtabihity exists
Adyunctive Therapy to Cardiac Resuscitation

1 Aspirate the pharynx, trachea and broncht to mantain a free airway

2 Admumster antibiotics to reduce the mcidence of pulmonary and wound
mfection

3 Turn patient frequently n post recovery period to avoid hypostatic
congestion

4 Mamtam adequate flnd balance, cheching both blood volume and
hematocrit

5 Mamtain artificral or assisted respiration if apnea or meffective respira
tion 1s present

Prognosis of Cardiac Resuscitation

1 Variable—depends upon the time therapy 1s mnstituted after arrest and
the nature of the disease present The sooner the heart 15 resuscitated
the more hikely 1t 1s to revive

2 Patients developing arrest who have chronic illness are revived more
easily than those who have acute infections

3 Hearts of individuals with chronic tuberculosis are revived more easily
than those of subjects with other diseases

4 Hearts of chuldren are more responstve than those of adults
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5 Hearts of patients with heart disease respond with greater difficulty
than those of patients who have normal hearts
6 Hearts of patients with congemtal defects revive easier than those who
have organic disease
7 Hearts of patients with chronic emphysema revive more easily than
those who have normal pulmonary function
8 Spontaneous respiratory activity appears within 5 to 30 minutes after
regular rhy thm and blood pressure are restored
9 Chances of recovery are good 1f period of circulatory stasis does not
exceed 2 to 3 mnutes
10 Anesthesia increases the resistance to anoxia probably by depressing
cellular activity and reducing CO. output and O demand
11 Recovery 1s more common after asystole than fibrillation

Performng Cardrac Massage Wath the Chest Closed When the Abdomen 15 Open

Purpose To massage the heart without opening the thorax

1 Introduce gloved hand to the left upper quadrant behind the diaphragm
lateral to the hver

2 Compress the heart aganst anterior chest wall by compressing the
diaphragm anteriorly Repeat 30 to 60 times a minute with thorax open
If fibnllation 15 present open thorax

Conumnent

1 Ths 1s a substitute and 1s not as effective as openung the thorax but
may be used as temporary expedient until chest 1s opened

This maneuver cannot be used for ventricular fibnllation

This 15 meffective for giving intracardiac wmjections of various drugs
If hiatus herma 1s present, mamtain massage through it

Maintain massage until heart no longer shows any evidence of con
tracting 1n cases of failure to respond

[Z 3NN
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NEUROLOGICAL COMPLICATIONS

Neurological complications are the result of some undue stmulation of the
nervous system Disturbances of the autonomic nervous system are usually
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manifested by changes 1 the arculatory and respiratory systems and are
therefore descnbed under those headings Distucbances of the central nervous
system arc mamfested by ncrensed muscular activity, ngidity, nd con
sulsions

CoNvuLsions UNDFR ANTSTHESIA

Defintron Comulsions are i oluntary muscle contractions They are mam
festations of increased intability of cortical and other cells which con
trol motor function

Causes

1 Asphyva from any cause

2 Hypercapma

3 Awhward positions—hthotomy, lateral, prone, Lidney, etc, caused by
pressure or stretching of nerves

4 Overdosage of local anesthetic drugs used 1n conjunction with anes
thesia (see regonal anesthesia)

5 Stumulation of motor centers by such anesthetic drugs as evipal and
vinethene

6 Preeuisting pathological changes 1n the nervous system not related to
anesthesta (bran tumor, epilepsy, menmngitis)

7 Idwpathnc—cause not determined Often called “ether convulsions ”

8 Tetany from hyperventilation

ConvuLsions DuE 70 ASPEYAIA
Features

1 They accompany obvious asphyxia wath ts attendant signs and symp
toms, such as cyanosis, sweating, bradycardia, etc

2 Convulsions are spasmodic, begin 1n the small muscles as twitchings,
but gradually mvolve the larger muscles

3 Are obtunded by anesthesia

Trealment

1 Reestablish the airway and relieve anovema immediately

2 Admmster uftra short acting barbiturates, such as evipal or pentothal,
intravenously 1f convulsions persist

3 Reduce body temperature if elevated

ConvuLsioNs DUk 10 CaRBON D1oxinE Tacess
[eatures

1 They accompany rebreatlung or the inhalation of gh concentrations
of carbon dioude (15% or more)

2 Small muscles begin to twitch at first and graduall
0 Taraes oo g y activity spreads



240

TECHNIQUES AND PROCEDURES OI' ANESTHLSIA

Treatment

1

Admnister oxygen by means of a small mask or nasal catheter
Chmnate all rebreathing

2
3 Confirm the 1dentity of all gases on the machine
4

Use anticonvulsants {pentothal, suntal) to control if they do not dis
appear

Intoratiiic (CTHER) CONVULSIONS

Causes Their etiology remains unknown Many theories regarding their pos

sible cause have been advanced Among the most prominent are
Hypercapma
Alkalosts
Aadosis
Hypocalcerma
Disturbed carbohydrate metabolism
Neurotown hiberated during anesthesia
Impure air or oxygen
Overdose of atropine
Overoxygenation

Features

e

1

They most frequently are scen 1n youthful patients or children

2 They accompany ‘“‘toxic” or septic conditions
3 They occur under deep ancsthesia and are not rehieved by lightening

(=20 =E--RE S B~ NV JETN

or deepening anesthesia

They occur with ether anesthesia but can occur with other agents
They are often accompanied by an clevation of body temperature
They are more frequent when environment 1s hot

They become worse as anesthesia decpens

They are not related to impuntics in ether

They are generalized and not confined to any one part of the body
They develop after the anesthesia has been established for 20 or 30
minutes

Treaiment

1 Discontinue anesthetic agent and discard inhaler

2 Reestablish the airnay 1f 1t 15 not patent Intubate if necessary

3 Admimster an ultra short-acting barbiturate slowly in amounts suf

~T On th W

ficient to control them

Admuimster alkalizing solutions (such as sodium lactate) intravenously
Admimster oxygen by catheter or sem: closed mash

Cool body with alcohol sponges or fan

Adminsster calcium salts intravenously (10 gm calcium gluconate)
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Sequelac

24

1 Tf convulsions persist untreated, the patient ultimately succumbs from
asphyua and arculatory falure Hyperthermia supervencs (Tem
perature varies from 105°F to 110°T')

2 T comulsions are controlled carly and effective treatment 1s instituted,

the patient may recover

Comment

1 Avod any device which allows
rebreathing ot the accumulation
of excess carbon diouide n the
wnhaler

Do not employ 1nhalers for the
admimistration of oxygen during
the treatment Use nasal catheter
or mnonrebreathing semt closed
nhaler

Cool body with current of air and
alcohol sponges

[¥]

[

4 Cmpty breathing bag frequently
if artificial respiration becomes
necessary

Reasons

Recent data suggest hypercapma
as onc of the factors predisposing
to convulsions

The amount of carbon diowuide re-
breathed 1n a small mask may dis
turb the biochemrcal mechanism
mvolved

Excessively ngh body temperature
contributes to the nervous system
damage

Complete removal of all carbon
dioxide 1n the insprred air 15 neces
sary

ConvursioNs DUE 10 ViNvL ETHER
Causes

Drug stimulates motor centers mn spinal cord or bram

Features

Occur 1n unpremedicated subjects more often than medicated
Occur 1n children more often than adults

Occur during induction period of anesthesta

QOceur 1 deep, prolonged anesthesia

Disappear when drug 1s discontinued

Not related to impunties in drug or to anoma

O U1 ) B

Treatment

1 Discontinue drug~disappear as anesthesia hightens
2 Admimister barbiturates intravenously (pentothal) 1f they persist
LocaLizep CoNVULSIONS DUE T0 TRACTION AND PosTur

Causes

Nerves placed on stretch or wntated by physical factors
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Features

1 Are localized m one part of body—usually lower
2 Occur when patient 1s i awhward posttion—hthotomy, lateral, ete
3 Disappear with change 1n posture

ConvuLsioNs Due 10 Locat ANesTHETIC DRUGS
See Part VI, Regional Anesthesia

IaeRGENCE DELERIUM

Defimtion  Delenum, excitement and strugghng dunng recovery phase of
anesthesia

Causes

1 Seccond stage anesthesia on recovery from slowly ehiminated agents
(ether)

2 Lmergence from gas anesthesia which was combined with basal nar
cosis with non analgesic drugs such as barbiturates, avertin, scopola
mmne

3 Anowia due to reduced vital capacty (after pneumonectomy, atele
tasis, pneumothorax, ete )

4 Inadequate ventlation due to partial obstruction—secretions, laryn
geal edema, compression of trachea due to hematomas, etc

5 Carbon dioxide excess following use of drugs which cause 1ts retention
—cy clopropane, pentothal

6 Rapid recovery from quickly ehminated anesthetic admuustered with
out premedication with narcotics (cyclopropane alone)

7 Chromc alcohol addict recovenng from anesthesta

Treafment

1 If due to pamn 1n presence of non analgesic basal narcotic—admimster
a narcotic such as morphme, Demerol or dilaudid and so on intra
venously

27 If due to madequate ventilation adminster oxy gen Morphine may also
be required Use small doses

(GENERALIZED SHIVERING AT LMERGENCE
Causes

1 Patient recovenng in cold environment Apply blankets and remove to
warmer environment

2 Pyrogeme reaction due to flmd admumstered when patient was under
anesthesta Temperature uses after chill—Apply blankets and sedate

3 Emergence ajter pentothal—Hyperventilate and sedate with pheno
barbital parenterally



COMPITICATIONS OT' ANISTHISIA 243

TV PIRTUERMIA

Deceription An clevation of body temperature sbove normal which mav ap-
pear dunng operation or ymmediately postoperatively

Cattses Durng Operation

1 Warm external caviconment

2 Drugs which cauze diminished swerting—atropine

3 Aggravation of & pre custing fever

4 Heat added from closcd system {To and Y'ro)

5 Asasymptom of ether comvulsions

Post Adnesthesia

1 Aggravation of fever from systemic disease

2 Pyrogenic reaction cavsed by mtravenous fluds

3 After mtentional hypothermia—temperature over shoots mark on
warming

4 After deep anesthesia n which subnormal temperature occurs—over-
shoots mark while recovermng

5 Drugs which inhibit heat Yoss——atropine cte

6 Central damage from anoxia or CO; excess

7 Heat stroke, postoperative

& Thyrod ensis

9 Dehvdration

Treatn ent
1 External cooling with ice pack, alcobol or ice blanket

Comment

1 The heat regulatory center 1s mactivated by nervous system depres-
sants Fhe patient tends to assume the temperature of the external
environment

2 Reduce temperature to several degrees above normal Then proceed
gradually otherwise marl will be overshot

RTFRRENCF
Cassels W H Becher T J, and Seevers, M ¥ Convul D
Anesthenclogy. T 86 July ,1940 A onvilsions Dunng Anesthesia

SWEATING DURING ANFSTHESIA
Couses

1 Warm external environment or excessive coverings over the patient
2 Suboxygenation from obstruction, spasm, etc , dunng anesthesa, par
ticularly ether '

Admunsstration of drugs which stimulate the sympathehc nervous
system
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Features

1 Are locahzed in one part of body—usually lower
2 Occur when patient 1s 1n awhkward position—lithotomy, lateral, etc
3 Disappear with change in posture

Convurstons DUE To LocaL ANESTHETIC DRUGS
See Part VI, Regional Anesthesia

LMERGENCE DELERIUM

Defimtion Delenum, exatement and strugghng during recovery phase o
anesthesia

Causes

1 Second stage anesthesia on recovery from slowly elimnated agents
(ether)

2 Emergence from gas anesthesia which was combined with basal nar
costs with non analgesic drugs such as barbiturates, avertm, scopola
mine

3 Anoxia due to reduced wital capacity (after pneumonectomy, atelec
tasis, pneumothorax, etc )

4 Inadequate ventilation due to partial obstruction—secretions, laryn
geal edema, compression of trachea due to hematomas, etc

5 Carbon dioxide excess following use of drugs which cause 1ts refention
—cyclopropane, pentothal

6 Rapid recovery from quickly elrminated anesthetic admimstered with
out premedication with narcotics (cyclopropane alone)

7 Chromic alcohol addict recovering from anesthesia

Treatment

1 If due to pain in presence of non analgesic basal narcotic—admimster
a narcotic such as morphime, Demerol or dilaudid and so on intra
venously

27 If due to inadequate ventilation admimster oxygen Morphine may also
be required Use small doses

GENERALIZED SHIVERING AT EMERGENCE
Causes

1 Patient recovering in cold environment Apply blankets and remove to
warmer environment

2 Pyrogenic reaction due to flud administered when patient was under
anesthesia Temperature nises after chill—Apply blankets and sedate

3 Tmergence after pentothal—Hyperventilate and sedate with pheno
barbital parenterally
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IIVPCRTHERMIA

Description An elevation of body temperature above normal which may 1p
pear dunng operation or immediately postoperatinely

Causcs During Operation

1 Warm external cnvironment
2 Drugs which cause dummshed sweating—atropine
3 Aggravation of a pre enisting fover
4 Heat added from closed system (o and 110)
$ As a symptom of ether convulsions
Post Anesthesia
1 Aggravation of fever from systeme disease
2 Pyrogenic reaction caused by mtravenous fluids
3 After ntentional hypothermia—temperature over-shoots mwh on
warming
After deep anesthesia in which subnormal temperature occurs—over-
shoots mark wlile recovenng
Drugs which mhibt heat Joss—atropine ctc
Central damage from anoua or CO; excess
Heat stroke, postoperative
Thyrowd cnsis
Dehydration

kS

o O% =IOy n

Treatment

1 Ixternal cooling with 1ce pack, alcohol or 1ce blanket
Commer ¢

1 The heat regulatory center 1s mnactivated by nervous system depres

sants The paticnt tends to assume the temperature of the external
environment

XY

Reduce temperature to several degrees above normal Then proceed
gradually otherwise mark will be overshot

REFERENCE
Cassels, W H Becker, T and See M
An‘csthesmlogy,l 5‘6, Ju\gr,,wm vers H Convulsions During Anesthesia

SWEATING DURING ANESTHESIA
Causes

1

Warm external environment or evcessive cove:
2

rings over the patient
uboxygenation from ol struction, spa: rng anes a, par
S Xygenaf b pasm, etc, du.

s > » g anesthesia, P
3

Admumistratson of dr
system drags wineh stimulate the svimpathetic nervous
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TECHNICAL COMPLICATIONS

Technical complications arse from faulty or defective apparatus or im
proper mampulation of the equipment They usually result in nability to
mamtaimn a constant level of anesthesia, hypercapma, or anovia

Common technical difficulties encountered are

ExCESs ACCUMULATION OF GAS IN THE INHALER
Symptoms
1 Overdistenston of the breathing bag
2 Interference with satisfactory respiratory movements

Causes

1 The metabohc flow of oxygen 1s above body requirements

2 The seats of pin valves are worn and leak

3 The emergency oxygen valve 1s open shghtly

4 Airisdrawnin around the intratracheal catheter dunng inhalation and
exhaled into the mhaler (see intratracheal anesthesta)

LEARS IN THE INHALER

Leaks 1n the serm closed or closed system, whether large or small, should
not be tolerated because they

1 Prevent the maintenance of constant level of anesthesia

2 Cause a costly loss of gases

3 Increase the fire hazard

4 Render the apparatus useless as an mhaler for artificial respiration n
event of emergency or for positive pressure

Sources of Leaks wn Closed Inhalers

1 Mask
a It usually does not fit the face properly (see fitting masks, page 85)
b Itis not fastened properly
c Shp joints are loose
2 Exhalation valve
a The spring 1s defective
b The valve 1s open
3 Camster
a The seams are ruptured from careless handling
b Washers and other connections are worn or missing
¢ It1s overfilled with soda lime and not tightly sealed
4 Rebreathing bags
a Punctures and tears occur from fingernails or sharp instruments
b The rubber s worn
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5 Rubber tubes (Cirdle filters)
a The jonts at the filters or at the masks are loose from wear
b Hales are present 1n tubing

6 Valves

a Jomts around valves are loose (circle filter)

b Vales are loose and worn or stiff

Ether vaponzers

a Jars are broken or loose or chipped about the hip

b The vent on the dropper type 1s not closed

8 Flow meters

3 ‘The top 15 not screwed tightly on the hy draulic meters

b The valve for replacing water may be open

Delivery tube

a The tube 1s old and worn

b The tube 1s oversized and does not fit on sleeves

¢ The tube 15 perforated

Comment

-~

o

The majonty of the leaks during anesthesia occur about the face prece
EuESIS DURINC ANESTHESIA
Defimtion The sudden expulsion of gastnc contents through the esophagus
to the pharynx The act1s partly voluntary and partly mvoluntary
Causes of Emesss

1 Dunng the induction penod (stages I and IT)
a Difficult or prolenged induction from waproper premedication, m
correct selection of agent or mcorrect techmque of admmstration
Full stomach from recently mgested food or hquids

The artifical awrway 1s wserted 1nto the pharynx prematurely and
(in stages I and II) stimulates yomiting

Effect of opium alkalowds used for premedication upon the vomiting
center

Dunng the maintenance of anesthesta
a The patient, through carelessness of the anesthetist, or because of
techmical difficulttes, passes from stage IIT to stage IT and the

artifictal arrway or mucus 1 the pha
rynx reflesly imtiat,
3 Dunng the recovery penod Y s vomiting

a Central effect of drug acts on medulla and stimulates the vomting

b
c

d

N

center

b ixrzz;‘:im;l regardless of the cause, 1s usually followed by vomiting
c ctal airway or secretions imtiate
Arifioal arw vomiting when the phary ngeal



TECHNIQULS AND PROCLDURES Ol ANLSTHESIA

d Surgical mampulations (handling of 1ntestines, and stomach trac
fion on the gallbladder) may be responsible

Treaiment

{ Lower the head either over the
edge of the table or place the pa-
tient 1n the Trendelenburg post
tion

2 Apply suction to the pharynx
using metal pharyngeal suction
tp (Tig 85)

Proplnlaxss

1 Attempt as rapid an mduction 1s
posstble~—the zone of rntability
of the vomiting center 1s passed
quickly

2 Admmster adequate premedica~

tion to patient at the proper

time

Remove the artificial awrway be

fore the patient recovers from sur

gical anesthesia

Withhold food and hquds by

mouth for six to eight hours m

patients scheduled for elective

surgery

QOhserve the patient carefuilv dur

[

>

w

Reasons

The vomtus gravitates into the
nasopharynx to mimmize the pos
sihility of aspiration into the
farynx

This ads 1n rapid removal of solid
particles and hquids Metal tp
still permits suctiomng should the
patient bite

S

T, 85 The management of emesis
regurgitation or hypersecretion isaccom
plished by lowenng the head and aspt
ration by mean of & metal pharyngest
tip attached 1o a suction apparatus

I |

Reasons

The vomiting center 15 depressed
m stage III, plane &

This assures a smooth and rapd
induction and mnnmizes anoxia
due to obstruction or spasm
Stimulation of the pharynx and
reflex vomiting are avorded

Patients tend to evacuate contents
of a full stomach when they are
recovening from anesthesia

Retchung, particularly of an asrnay
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g mamtenince phise of nes
thesa and woid passing from
stage 111 to stage 11

6 Omt opum ~dkaleds for pre
medication 1f 1 known wdiosyn
crasy to these drugs custs

Dangers of Emesis

ANTSTHTSIA 247

15 m the pharynx, follows hghten
ing of testhesia

Certun opium athaloids exate the
vomsting center

1 The acd nature of gastnc contents ciuses them to be highly arntating
to the laryngeal mucosa Spasm and obstruction result

2 Sohd particles arc aspirated imto the respiratory tract Acute asphyva
and immedate death, bronchopneumomia (common), atelectasts of ene
or more lobes, or penipheral arculatory falure, are the usual sequelae

of such accdents

Comment

1 Remember that nausea and eme-
sis and 1ts sequelae may accom
pany or follow any type of anes
thesia, whether inhalation, wntra
wenous, rectal, or regional

2 Be prepared for emests m pa
tients known to have full stom
achs

3 Remember that a patient may
vomit food even though he has
been fasting

S

Remember that asphyma from
aspiration 1s a frequent cause of
sudden death on the operating
table

Reasons

The imtiation of the vomiting re
flex 15 of central ongin and occurs
when non volatde as well as vola-
tale anesthetic drugs are employ ed

The vommting reflex 15 easily ex-
cited when the stomach is full

The emptying time of the stomach
1s usually retarded m the preopera
tive period 1n many subjects, pos
sibly the result of psy ehuc stmula-
tion

There 15 no effective treatment for
this acaadent when 1t occurs

A suction apparaius should be avatlable 1 every operaiing room for the excly

swve use of the anesthelist

MANAGEMENT OF REGURGITATION DURING ANESTHESIA
Defination. The sudden expulsion of gastric or mtestinal contents mnto the oro
pharynt dunng surgical anesthesta The act 15 purely mvoluntary and
occurs during the surgical stage of anesthesia Regurgitation differs from

emes:s n that emesis 1s a partly volunta;

of anesthesia

Causes of Regurgitation

ry act which occurs i stage 1T

1 Relaxation of the cardiac sphincter releases the contents of a dilated

stomach 1nto the esophagus



The vomitus gravitates nto the
nasopharynx to mimmze the pos
sibility of asprration imto the

This aids m rapid removal of solid
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d Surgical mampulations (handhng of mtestines, and stomach trac
tion on the gallbladder) mav be responsible
Treatment Reasons
1 Lower the head either over the
edge of the table or place the pa-
tient m the Trendelenburg posi-
tion larynx
2 Apply suction to the pharynx

usmg metal pharyngeal suction
tup (Tig 85)

~
LN
AN

~ ¢

Prophylaxts

1

w

ES

[T

Attempt as rapid an nduction as
possible—the zone of irntability
of the vomiting center 1s passed
quickly

Admmister adequate premedica-
tion to patient at the proper
time

Remove the artificial awrway be
fore the patient recovers from sur-
gcal anesthesta

Withhold food and lquds by
mouth for six to eight hours m
patients scheduled for elective
surgery

QObserve the patient carefully dur

ey gy

|
e
PRED W SR —_—

particles and hquds Metal tp
still permuts suctiomng should the
patient bite

T16 8> The management of emesis
regurgitation or hypersecretion 15 2ccom
phshed by lowening the head and aspt
ration by means of a metal pharynges’
tip attached to a suctron apparatus

Reasons

The vomiting center 15 depressed
n stage III, plane 1

This assures 2 smooth and rapid
wduction and minumizes anoxa
due to obstruction or spasm
Stimulation of the pharynx and
reflex vomiting are avorded

Patients tend to evacuate contents
of a full stomach when they are
recovering from anesthesia

Retching, particularly if an arrway
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ing mantenance phase of anes
thesa and woid passing from
stage I11 to stage XI

6 Omit opwm halods for pre
medication 1f a known wlosyn
cr1sy to these drugs evists

Dangers of Emesss

217

15 10 the pharynx, follows hghten-

g af ancsthesi

Certmn opium athalowds exate the
vomiting center

1 The acd nature of gastnic contents causes them to be hughly rntating
to the lary ngeal mucosa Spasm and obstruction result

2 Solsd particles are aspirated 1nto the respiratory tract Acute asphya
and immediate death, bronchopneumonsa {common), atelectass of one
or more lobes, or penpheral arculatory faiture, are the usual sequelae

of such acadents

Comment

1 Remember that nausea and eme-
s1s and 1ts sequelae may accom-
pany or follow any type of ancs
thesia, whether inhalation, mtra
venous, rectal, or regional

2 Be prepared for emesss 1 pa-

tients hnown to have full stom-

achs

Remember that a patient may

vomit food even though he has

been fasting

w

s

Remember that asphyxta from
aspiration 15 a frequent cause af
sudden death on the operating
table

Reasons

The mtiation of the vomiting re-
flex 15 of central ongin and occurs
when non volatile as 1 il as vola
tile ancsthetic drugs are employed

The vomiting reflux 12 eamly ex
cited when the stomach 1s full

The emptying time of the stomach
1s usually retarded m the preopera
tive pertod in many sub;ects, pos-
sibly the result of psychic stimula
tion

There 1s no effective treatment for
this acadent when 1t occors

A suction apparatus skould be erarlable 1n every operaling room for the exclu
sue use of the anesthetsst

MANAGEMENT OF REGURGITATION DUPING ANESTHESIA

Defimtion. The sudden expulsion of gastnc or mtestinal contentsinto the oro-
pharynt dunng surgical anesthesia The act 1s purely mvoluntary and

oceurs dunng the surgieal stage of anesthesia Regurpitation differs from

emesis sn that emesis 1s a partly voluntary act why
1ch oceurs
of anesthesia o stage 11

Causes of Regurgitation

1 Relaxation of the cardiac sphunicter releases th

e cont
stomach 1nto the esophagus atents of 2 dilated
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2 Mampulation of upper gastromntestinal tract forces fluid or sohd ma
terials into the pharynx This 1s frequently a complication of pyloric or
high intestinal obstruction, gastric hemorrhage, or dilatation

Treatment The same as for emesis

Prophylaxs

1 Insert a stomach tube and decompress the stomach before tnduction
of anesthesia 1n all patients undergoing gastric surgery or suspected of
having intestinal obstruction

2 Allow the stomach tube to remam i place and allow contmnuous
drainage duning anesthesia

3 Anesthetize patients undergomg gastnic surgery as quickly as possible
and nsert an orotracheal catheter equipped with mflatable cuff to seal
trachea from pharynx

Sequelae

1 The patient usually drowns 1n lis own secretions unless suction 15 ap
phed quickly

2 *“Aspiration” pneumoma may follow 1f patient survives the sudden
arculatory failure and the asphyxia which result from ths acadent

3 Severe laryngeal spasm results which may cause acute asphyzia

T'IRES AND EXPLOSIONS
Definstion

1 A fire results when a combustible substance presents a small area of 1ts
total bulk to oxygen and oxidation occurs at a hmited zone Lxample,
ether 1n a beaker burns

2 An explosion results when an inflammable gas or vapor ntimately
mixed with air or oxygen becomesigmted Combustion occurs so rapidly
that the products of oxidation form almost instantly and expand with

destructtve violence
Drugs Which Are Inflammable
1) Lther 2) Vinethene 3) Ethyl chlonde
4) Ethylene 5) Cyclopropane

Any of the above 1n the gaseous or vapor form mixed with mtrous oxde
air, or oxygen form explosive mixtures

Drugs or Gases Which Are Non-Inflammable
1) Nitrogen  2) Carbon dioxide  3) Helum  4) Oxygen
5) Chloroform 6) Trichlorethylene 7) Nitrous oxide

Sources of Ignston sn the Operatsng Rooms
1 Flemes pipes, cigars, cigarettes, alcohol, gas lamps, etc
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Electrical Equipment motors, heaters, x ray cquipment, cautenes,
switches, endoscopes, lamps, etc

Static Electrscaty fniction from blankets, rubber goods, clothing, person
nel moving about room, tearing of adhesive, shuffing of feet, ete
Clickung Together of Melal Parts shp jomnts, sleeves, ctc

Spontancous Combustion 1mpure anesthetic agents

Precautsons Pertaumng lo Selection of Agents

1

w

Do not use cyclopropane, cthylene, ether, or vincthene when the
cautery, electrosurgical umt, electnic saw, portable x ray or fluoro
scope 1s used 1n any operating room

Do not use nflammable gases or vapors m wards or other divisions
of the hospital not protected by sparkproof electnical equipment,
conductive flooring, and proper hurmdification

Employ the closed system with carbon dioxide absorption wherever

possible

Precautions Perlasning {o
Operating Room Personnel

1

o~

w

-

-]

Do not allow operating room per-
sonnel to wear shoes with com-
bined rubber soles and heels All
shoes should be tested for con-
ductivity periodically (Fig 88)

Do not allow operating room per-
sonnel to wear silk, rayon, or
woolen garments

Do not allow smoking 1 the op

erating room suite

Do not allow wisitors, nurses, or
doctors to touch the anesthetist
or the anesthesa apparatus at
any time whle surgery 1s m
Pprogress

Do not unroll or tear adhesive 1n
the vianity of an anesthesia ap
paratus

Do not use non sparkproof plugs
or electnical connections unless
placed five feet from floor

Do not use lamps with open
sockets 1n the operating room
Do not use ether for cleaning pur-
poses

Avoid using nonconductive rub-

Reasons

Such individuals may acquire elec-
trostatic charges A spark may
result 1f they touch the anesthetist,
machine, or other apparatus which
15 positively charged

Such garments favor the accumu-
lation of electrostatic charges

The temperature of open flames 13
above the igmtion temperature of
anesthetic mixtures

They may have acqured an elec-
tncal charge opposite to that of the
field A spark results when the po-
tential 1s equalized

The friction causes an electrostatic
discharge and formation of sparks

A spark results in the switch when
the electrical circuit 1s opened or
closed

A sparl results in the socket swmtch
when the hight 15 turned on or off
Ether vapor 15 inflammable and
may be 1igmted by fnction

The covening prevents the static
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D

Frc 8/ Schematsc diagram of the hook up of the ntercoupler (R} 15 a resistance of
one megohm connected to the vanous Jeads Lead (A) 1s connected to the machine (B) to
the operating table the wrist band of lead (C} 15 wrapped around the wnist of the patient
(D) 15 wrapped around the feft wist of the anesthetist and (EV 1s chipped to the ground
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ber pads or pillons If they must
be used, cover them wath a sheet,
and do not remove cover during
operation

Do not use pals, buchets, and
other mobile metal equipment
which are not protected by rub
ber guards

Precautions To Be
Obser~ed by Anesthelssts

1

-

[

o

-~

oo

-]

Do not move about the room and
break contact with the patient

Tnstall an intercoupler (fig 86) on
all cases 1n which ether, ¢ clopro-
pane, ethylene, or other flam

mable gasesorvapors areemploy ed
1n room with nonconductive floor
Maiptain 2 relative humidity
above 65% 1n the operating room

Do not use electnical equpment
which 15 not of sparkproof de
Sign

Be certamn that all stretchers,
stools, tables, etc, have bronze
drag chams in contact with the
floor

Use conductive rubber wherever
possible

Do not cover anesthesia ma-
chines with drapes or sheets
while they are 1dle

Do not jerk connections or shp
Joints apart durnng anesthesia
Maisten the breathing bag and
rubber tubes before commencing
anesthesia Runse after anesthesia
15 ended

Use pure drugs at all times

251

clectricity which results from fric-
tion

The protection prevents the for-
mation of sparks by the stakung of
metal on metal

Reasons

A difference 1n electnical potential
between the anesthetist and the
patient may develop

This device allows an equalization
of potentials betwcen each umt of
the anesthetic field

A hgh relative humidity awds 1n
dissipation of electrostatic charges
and mummizes the tendency to
ward explosions

The operation of motors 15 accom
pamted by the formation of sparhs

Bronze 1s an excellent conductor of
electnaty and does not produce
sparhs when it stnkes tile or metal-
lic substances

“Ordinary” rubber 15 a poor
conductor of electricity and favors
the accumulation of electrostatic
charges in the inhaler

An electrostatic charge may ac-
cumulate and cause a spark when
the drape brushes over the ap-
paratus when 1t 1s removed
Sparks may form when metal
pieces strike each other

Mowsture mids i dissipation and
neutralization of electrostatic
charges

Impure gases and vapors may have

2 lower flash pomt than the pure
products
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D

116 86 The Horton intercoupler

I

Fic 87 Schematic dngram of the hook up  of the sntercoupler (K) 15 a resistance of
one megohm connected to the vanous leads Lead (1) 1 connected to the machine (B) to
the operating table the wn t1and of Jead (€) 15 wrapped around the snst of the patient
(D) 15 wrapped around the left wnst of the anesthetist and (E) 15 clipped to the ground
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11 Never lubneate any vabve of
gauge used on Ingh pressure
cyhinders with ail or grease

12 Always secure as snug & fit s
possible st the mask to avod
leaks

13 Do not commence to flow inflam-
mable gases from supply source
into apparatus unless the mash1s
secure on the patient’s face

14 Alwmys cose reducng valves
when operung the mawn valve of &
hugh pressure ovhinder

15 Protect a2l upnght cybinders from
toppling over

16 Tum off the flow of all gases and
nflammable vapors when insert-
g anways Close obturator on
the mash

17 Do not remove the breathing bag

from the inhaler dunng anes-

thesia

Use cotton blankets to cover the

patient while he 15 1n the operat

g room

—
o

253

High pressure atomizes grease and
forms an explosive mixture

Tscaping vapors are canly igmited

‘s prevents the escape of n-
flammable mixtures mto the room

The high pressure may suddenly
be transmitted to the mmhalerif the
valve of any high pressure ¢y hnder
1s opened without first closing the
reduang valve

Valve may breal. off and the con-
tents which are under high pres
sure escape with explosive violence
Precautions to prevent the escape
of inflammable mixtures mnto the
room should be taken at all times

A difference 1n potential mav de-
velop and cause a spark. to form
when bag 1s replaced

Wool 15 an excellent electrostatic
generator and loses its charge to
the air only if the relative bumd-
1ty 1s very hngh (80-939%)

TaE INTERCOUPLER

Deserspison The sntercoupler 1s an electncal umt composed of a resistance of
one megohm (one mithon ohms) connected to five leads which act as
conductors The resistance acts as a central connecting pair for the leads,
18 insulated, and 15 contamed in 2 metal cybnder One lead s attached to
@ hook which acts as a hanger for the device The other four Jeads are
msulated wires approxmately aix feet long, two of which termmnate as
el ps and tno as wnistbands (Fig 87) The mtercoupler 15 used when non-
conductive flooning 1s nat available sn the operating room

Purpose The intercoupler allows equalization of the electncal potential be-
tween the patient, anesthetist, anesthesia apparatus, and operating
table It thus prevents the cecurrence of electrostatic sparks between
members of the electrically connected group {Fig 86)

To Connect

! Fasten ane clip to an unpamted portion beneath the operating table



Fic 88 Okmeter for di of shoes of op room ] The nstrit
ment operates on ordinary 110 volt alternating current When the resistance of the shoes exceeds
one megohm the light does not show and the shoes are not considered safe (Courtesy W E Anderson

Co , Kansas City, Mo)
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cools the wet one Dsfferences in temperiture are interpolated on the
scale and relative humidity 1s read off m percent

Procedure or Use

1
2

13

w

T4t contmner with water at room temperature
Allow wich to sorh well and wet bulb to cool (5 min )

Fic 89 The wet-dey bulb thermometer u ed for deter
munng humidity 10 operating room
Read both temperatures and subtract wet from dry

Turn scale on top of mstrument until figure representing difference be
tween tno readmgs comes into view

Read down marginal scale to the figure corresponding to temperature of
dry bulb Fipure opposite 15 relative hunmdity i percent

WeT TOWEL INTERCOUPLING

Principle The patient, anesthetist, operating table and anesthetic apparatus
are nterconnected with wet towels

Uses Insituationsin which hugh resistance flooring 1s present 1n an operating
location and a Horton mntercoupler 1s not available

Mate

rials Three moistencd towels with excess nater squeezed out of them

Procedure

1

2

4

Drape one end of towel over the bare shoulder of the patient and tuck
the other end between the pad and the table

Drape one end of second towel over base of operating table over caster
or expanding metal part and other end on floor

Drape third towel over base of anesthetic machine and other end on
floor towards table

Ancsthetist places one foot 1n each towel

Con ment

Both towels on floor may touch each other and anesthetist may then
make contact with ene foot
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Care
1
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Allow one clip to rest on the floor or fasten to the lead to the ground
Inarcle one band to patient’s wrist (use wnst of arm used for blood

pressure cuff)

Lncircle one band around left wrist (anesthetist’s)
Suspend the cylindncal portion on anesthesta machine by the hook

provided for the purpose

of Inlercoupler

Arrange wires 1n such a manner
that they do not become tangled
or caught 1n castors of machines,
table, or in feet of operating room
personnel

Disconnect all leads immediately
after the operation 1s completed
and wind wires nto a compact
bundle

Conment

1

[N

'S

w

(=3

Remember that the umt 1s theo

retically sound but does not
supersede conductive flooning 1n
efficiency

Always wear the band on the left
(anesthetist’s) wrist

Remember thatf a member of the
coupled field comes 1nto contact
with power lines, shocks are mim-
mized

Remember that although the lead
for the ground need not be con

nected, 1t 1s preferable to do so

Remember that the resistance be
tween any two terminals 1s unaf
fected by any connection to the
other terminals

Remember that a spark may occur
between objects 1n the mntercon
nected field and objects outside
the field

Reasons

If the leads are torn from the re
sistance, the umt 1s rendered use
less

The untt 15 often damaged when
the machine 1s pulled away from
the table, or the wires become
hopelessly tangled

Reasons

The nstrument should be em
ployed routinely 1n suites with no
conductive floors

The right hand should thus remamn
free for charting and other duties
A resistance of one megohm 1s suf
ficently small to prevent dis
charges of large amounts of cur
rent

Bodies outside the protected field
which come into contact with the
field usually have the same po
tential as the ground

A resistance of one megohm exists
between any two termnals

A resistance of one megohm allows
the potential to be equalized 1
one thousandth of one second, this
allows sufficient time for a spark to
form under these circumstances

TestiNGg HumipiTy 1N OPERATING RooM

Principle The wet and dry bulb thermometer combination 1s used (Fig 89)
The wet bulb 1s surrounded by a wich immersed 1n water Lvaporation
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2 Remove the headband from be-
neath the acaput

3 Remove sccrctions by suction
using a metal curved pharyngeal
suction tip

4 Remove the artifinal airsay as
soon as the patient reacts from
anesthesia and the pharyngeal or
laryngeal reflex returns

5 Remove secretions, mucus, and
wipe secretions from the face and
mouth

6 Disconnect the intercoupler and
fold neatly

7 Remove the cuff of the sphygo-
nomanometer and the stetho-
scope and fold neatly

8 Unfasten and remove restrants
from legs and wrists

9 Transfer patient to the stretcher
and place him 1n the position de~
sired by the surgeon

10 Place a towel, airway, and tongue
depresser alongside the patient’s
head

11 Stand at the “head end” of the
stretcher and proceed to the pa-
tient’s room Support the chin to
mamntan a free airway (Fig 75,
page 220)

Routsne wn Halls end Elevator

1 Cover patient with a blanlket
(woolen blanket not to be put on
1n operating room)

2 Carefully observe respiration and
the awrway Remsert pharyngeal
mrway if necessary
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It may be soled i the event
emesis occurs

Secretions may cause laryngeal
spasm, tracheal or bronchial ob
struction, or mihate retching and
vomiting during the recovery
peniod

Its presence may mbate retching
and vomiting by pharyngeal stim
ulation

Irnitation to the shan occursaf they
are not removed

The leads roay be broken off when
the machine 1s rolled away from
operating table

The apparatus s usually removed
n the operating room

An unconscious patient 1s easily
mjured if attempts are made to
hit lum while he 15 1n restraints
The airway 1s the anesthetist’s re-
sponsibility at all times, and he
must observe 1t continuously dur
ing the recovery period

Be prepared to combat obstruc-
tion and emesis en route to pa
tient’s room

The anesthetist's responsibiity
ends only when the patient 15 no
longer 1n danger of asphyxia, or
curculatory or respiratory failure

Reasons

Movements of the blanket may
create electrostatic charge whnch
15 dangerous if inflammable gases
bave been employed

Patients frequently Japse mnto deep
sleep following emergence from
anesthesta and develop respiratory
obstruction
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;; 2/ !

Fic 90 The megger used tod of 1 rooms and con
ductivity of floors The arcular weights are placed three feet apart on the ronductive floor Floors
having resistance of more than half a megohm or less than 22 000 ohms are not acceptable (Courtesy
W E Anderson Co Kansas City Mo)

REFERENCES

Greene, B A The Hazard of Fire and Explosion Anesthesiology, 2 144, March, 1941
Horton, J W The Present Status of the Problem of Preventing Anesthetic Explosions
Anesthesiology, 2 121, 1941

CART OF PATIENT AT TERMINATION OF ANLSTHILSIA

The perrod follounng the discont e of anesthesia ond before the complete
recovery occurs 13 often the most crifical and the one 11 which accidents are fre
quent

The followaing precautions should be followed to prevent and mimmize
acadents
Routine While Patient Reasons
Is 1n Operating Room
1 Remove the magh from the face This allows secretions to readdy
and turn patient’s head to one pass from the mouth 1 event of
side retching or emesis
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pinch and pass it into the tracheal

tube
6 Replace mash on the inhaler,
have 1t mn readmess for admms
tration of 0%y gen or resusatation
n event of compheations
Withdraw the catheter from the
trachea when the Jaryngeal reflex
returns or the patient coughs

-2

©

Apply suction to the phannx
agamn after removal of the tra
cheal catheter

Care of Pattent i “Shock”
al End of Operation

1 Adjust shoulder braces and place
the patient 1n the Trendelenburg
position if surgeon desires it
Adjust nhaler, admmster pure
axygen by semi closed system at
6 hiters per munute

Turn on filter to remove carbon
dioxide

[S]

“

S

Remaove anesthetic drug by al-
lowtng exhalation valve to remam
open

5 Do not remove restramnts from
knees

Do not remove sphygmomanom
eter until patient 1s ready to be
returned to Ius bed

Mamtan fluds, 2 free arway,
and provide warmth

o

-

Comment and General Precautions

1 At the ternunation of operations
about the neck or face, do not re-
move patient to hus bed until he
recovers completely from anes-
thesia
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Spasm of the Inrynx or obstruction
of mrway may follow withdrawal
of catheter and the inhaler wall be
requred immediately

The possibility of respiratory ob
struction from relaxation of tissues
15 lessened 1f muscles of pharynx
and tongue regain tone

I secretions in the catheter are not
completely removed, they pass
mnto pharynx as catheter 15 with-
drawn

Reasons

This 1mproves arculatory status
of medullary centers

Inhalation of oxygen may be bene
ficial 1n peripheral circulatory fail-
ure

Carbon dioxide 15 undesirable be-
cause 1t produces hvperpnea and
may contnbute further to arcula
tory changes

Rebreathung of exhaled gases may
heep patient anesthetized even
though the concentration 1s low
Patient may become restless or
delirious

Blood pressure readings should be
taken frequently

The patient should not be returned
to his room untsl the circulation as-
sumes a satisfactory status

Reasons

Ldema, tight bandages, secretions,
etc, may cause obstruchion or
laryngeal spasm if patient 15 not
observed closely
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Routine on Ward or 1n Patient’s Room

1 Request attendants to close doors

and windows

2 Place patient 1 bed mn position

desired by surgeon

3 Note character and rate of the

pulse and record the blood pres-
sure on the chart

4 Place patient 1n the custody of a

nurse or other responsible at-
tendant as soon as he recovers
and lus reflexes return

Routine Follounng Cyclopropane, Nitrous
Oxide, Etlylene, or Vinethene Anesthesia

1 Continue anesthesia up to mo-

ment of application of dressing

2 Remove mash and empty inhaler

Proceed as listed under general
directions and perform duties
which apply to this type of anes-
thesia

Routine Follownng
Intratracheal Anesthesta

1 Remove pachs or deflate cuff, and
loosen any adhesive which an
chors the catheter to the shin

2 Apply suction to the pharynx

using a curved metal tip If neces

san, expose hypopharynx with
laryngoscope to completely re
move secretions

Remove the “hite block” and re-

place 1t with an oropharyngeal

arrway

w»

4 Disconnect ntratracheal cathe-
ter from inhaler and allow patient
to recover by breathing air

5 Attach a lubncated 14 or 16
French, or other catheter of ap
propriate size, to the suction,

Reasons

Drafts and chnlling may predispose
to respiratory comphcations
The position should be one that
sures free airway at all times
Circulatory depression frequently
occurs after termination of anes
thesia and changes 1n posttion
All unconsaious subjects should be
observed continuously to avod
respiratory obstruction, aspiration,
and other anesthefic accdents
common m the recovery perod

Reasons

Elimination of these agents s rapid
and undesired premature recovery
from anesthesia and restlessness of
patient occurs

Accumulation of inflammable mix
tures n the mhaler 1s undesrable

Reasons

The catheter should be free so that
1t may be removed mstantly when
desired

Remove secretions completely to
prevent laryngeal spasm

This prevents obstruction which
may follow removal of catheter 1t
also acts to prevent patient’s bit-
g on catheter

Aspiration of pharynx 15 more
easily accomphshed 1f the patient
remams anesthetized

Remove secretions from the tra-
chea and tracheal catheter as com
pletely as possible



PART IV

BASAL NARCOSIS AND ANALGESIA BY
INTRAVASCULAR INJECTION

Principle An aqueous solution of a central nervous system depressant 1s 1n
jected direetly mto the vascular system The method 15 sutable for water
soluble drugs It 1s used most estensively for non-volatile drugs The
drug1s admimstered by the intermuttent, fractional or by the continuous
nfusion (dnp) techmque

Arailable Drugs

Ether Lther 1s shaken with physiological salime, the excess removed,
and the aqueous solution jected This 15 rarely employed because ether
1s only moderately soluble 1n water and the volume of solution necessary
to mantain surgical anesthesia therefore would be too great

Paraldehyde This drug s useful for hypnosis but not satisfactory for
surgical anesthesia The dose and duration of anesthesia are vaniable and
not easily estimated

Alcohol Lthyl alcohol 1s mixed with distilled water and 5% dextrose
and 1nfused for analgesia

Tribromethanol The action and duration of this agent are vanable
and 1t 1s rarely used

Narcolics These are suitable for analgesia, basal hypnosis, or as a
supplemental agent for inhalation or other types of anesthesia Morphine,
dihy dromorphinone (dilaudid), mependine (demerol), methadon, msen-
til are the most commonly employed drugs

Barbuurates Short acting barbiturates are used for sedation and as
anticonvulsants Sodium amy tal, pentobarbital, and secobarbital are the
most useful of this group

Ultra short-acting barbiturates are used for anesthesia Thiopento-
barbital (pentothal) suntal, kemithal and evipal are the most commonly
employed and popular 1n this group They also are prepared m aqueous

solutions of their sodium salt Barbiturates are not analgesic to any ex-
tent and can only be used for basal narcosis
i’:::;di ;l;:r[t{ound: Viadnl 1s currently used for basal narcosts
elics These are diluted and admimstered for premedica-
t10n, analgesia and for vasodilatation

Methods of Admmsstratron

1 7T
#lrarenous This1s the most accessble and commonly employed route

The following sites Iy
sted
o o s ed 1n the order of frequency of use are utihzed

261
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Never allow a patient having an
artficial airway 10 situ to remain
unattended

Do not remove the patient from
the operating room if he com-
mences to vormt or retch

Do not disassemble inhaler until
patient 1s out of operating room

Remain with the patient from the
moment anesthesia 1s induced
unti he 1s safely 1n bed and can
be left 1n custody of a responsible
person

Allow the head to hang over the
end of the stretcher if the patient
vomits en route to bed Use suc-
tion freely on arrival in patient’s
room

Never allow a patient’s arms or
legs, hands, or feet to dangle
over side of operating table or
stretcher

Close mamn valves on cylinders on
machine before leaving operating
room

Stimulation of the pharynx by the
airway may induce spasm, retch
g, or vomiting which may beun
noticed and cause asphyxa
Suction the pharynx and allow the
patient to remamn in operating
room until the episode 15 over
Complications frequently occur at
termination of anesthesia which
require 1mmediate use of an n
haler

Obstruction, vomiting, or spasm,
are so frequent and develop so
quickly that even a moment’s re
laxation of vigilance may be fatal

This prevents aspiration of foreign
material or flud into respiratory
tract by allowing it to grawtate
mto the nasopharynx where it 15
less harmful

Injury to hmbs, paralyss of radial
nerve or brachial plexus from pres-
sure or traction may occur dunng
transit

Attendants may Jar cylinders loose
while cleamng room and cause con

tained gases to escape
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Proceduse
1 Laocte the muthrium of the sternum
2 Prepare the shin thoroughly with the desired antiseptic
3 Rase an ntradermal wheal severnl centimeters caudad to the center of
the manubnum
4 Infiltrate deeper structures over and mcluding the pertosteum
5 Insert the sternal needie i a cephalad direction inchmng the needle at

an angle approumately 20° to 307 to the shin and picree the bone

T e

-4

Y16 9} Two common arrangements of the vems ol the left cutntal fossa In the obese the vens

are deeply subcutaneous and not visthle or palpable 1 Basthe 2 Medun basiic 3 Cephalic
4 \ledian cephalic § Median cubital

6 Attach synnge and aspirate when needle prerces bone and 1s felt to
pass mto marrow (Blood 1s drawn nte the synnge sf the needle 15 m
marrow cavity )

7 Clear necdle by njecting several cc ’s of physiological sale solution

8 Inject desired flurd 1n the same manner and with the same precautions
used for an mtravenous ingection

Precoutions

1 Do not procted with the ingection unless marrow contents are as-
preated

2 Do not employ the techmique 1 the facc of local infections of the
thorax, sternum, or septicemua

3 Be posstive that the needle has not picreed the lower plate of the
sternum and has passed mnto the medrastinum

RFFERENCT
Papper I M The Bone Marrow Route

for Injecting Thunds and
Circutation Anesthesiology 3 307 1942’ g Fluids and Drugs Inta the General
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a Median basihic vemn and other vemns 1 antecubital fossa

b Veins of the plexus on dorsum of the hand

¢ Internal saphenous at mner aspect of the ankle, or the laterl

margial vein at the ankle

d Vemns of plexus on dorsum of the foot

e Internal and external jugular veins
2 Intramedulfory, Fluds may be injected into the marrow cavities of the
large bones Absorption 1s as rapid and effective as of grven by e
The sternum 15 preferred as the site of mjection m adults Long bones
are used i children
Inira arfertal Thos route s dangerous Artenal spasm may occur whirk
may be followed by gangrene of an extremity particularly when a
termunal artery 1s uscd

Y

TECHNIQUL OF VENIPUNCIURE

1 Lxpose the arm well above the cubital fossa Prepare the shin vath
ether or 709, alcohol

2 Rawe an mtradermal wheal using a 26 or 27 gauge needle over the
selected vein, using a 0 3% or 19, procane solution as the anesthetic
agent

3 Shft wheal to stde of ven by retracting the shin laterally

4 Apply the tourmquet close to wite of vempuncture to fix the vein (=
blood pressure cuff may be used)

5 Inscrt an 18 or 19 gauge needle through the wheal at the side of the

vem nto the tissue surrounding the vem

Relax the tension on the shin and allow the needle and wheal to shift

bach over vem

7 Puncture the vem and hold needle so that bevel 1s parallel to wall of
vem

8 Release tourmquet

(=3

Comment

1 The extrennty may be wrapped with hot packs to cause vens 10 be
come prominent if they are difficult to visuahze
2 Local anesthesia 1s optional and may be ormtted

REFEPENCE
Lundy John and Adams Charles Intravenous Anesthesia Anestheswology / 14y 1940

TECHNIQUE I'OR STERNAL PUNCTURE
Matersals

1 Hypodermc needle and syringe
2 Special sternal needle (1 5 mm X 30 mm with 2 stylet)
3 Procame (0 5% or 1% solution)
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19 or 20 gauge necdle

Syrnge holder (g 92)

Arm board

Tourmquet

Knieslman resusaitator or other suitable device for artificial respiration
Artificial mrway of proper size

Smtable shin stenhzer and sponges

Infuston of saline or 5% dextrose in distilled water and administration
set

Three way stopcoch

Towel or strap for fastemng arm to the board

W m“l :]
R At =] M ».....‘ n

Frc 92 Simple syringe holder for intravenous adoumistration
of hypnotic and anesthetic drugs

~ ot

—_—
(=Y

-
w N

Note The drug 1s usually packed m ampules contaimng either one gram

t()lr half gram Larger packages are available for bulk preparation of
rug

Procedure

1 Arrange the cuff of the sphygmomanometer to the arm with the less
suitable veins

2 Strap the arm with the most suitable veins to the board which has been

placed 1n a convement position Fasten the palm of the hand upward
to the board If veins of arm are maccessible, use those of foot
Explain to the patient details of the procedure to obtain hus confidence
Prepare the skun, select the vein, apply tourmiquet, and perform veni-
puncture as described 1n foregong section Commence infusion or
introduce needle attached to synnge m vemn (Fig 93)
Fasten syringe holder to arm board and connect adapter to three wa;
stopcock and to infusion 1f fusion 15 used ’
; §:3ectt. 5;10 drops of drug to test for intolerance Wait several mimutes
Ject the drug slowly, but do not exceed 2 e m the first Hfteen sec-

L)

wn

o
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INTRAVENOUS SODIUM PENTOTHAL (THIOPLNTAL)

Descripiion  Basal narcosis (profound hypnosis with amnesia) obtamed by
the adnumstration of the ultra short acting barbiturate pentothal (so-
dium thiopentobarbital) Rapid loss of consciousness occurs Conscious
ness returns within a few minutes after termination of the mjection but
may be followed by a vanable period of somnolence Reflexes are not
completely abolished Not satisfactory as a surgical anesthetic when
used alone Always used in conjunction with a drug which possesses
analgesic properties

Uses

1 For brief mmor procedures which require no marked degree of pam
rehef (without supporting drug)

2 Tor procedures 1 which general anesthesia 15 required 1n which the
cautery or electrosurgical umt 1s employed (with mtrous oxide)

3 For narcomnterrogation and narcoanalysis

4 For basal narcos:s to facilitate induction and maintenance of mhalation
anesthesta (In conjunction with mitrous oude, ethylene, ether, cyclo
propane and the muscle relaxants )

5 As a hypnotic and sedative with local or spinal anesthesia

6 TFor the relief of convulsive states produced by stimulating drug
(focal anesthetics) or following ncreased intability of the central
nervous system (tetanus, rabies etc )

Dosage Average dose1s 1 gm (15 gr) i 40 cc of distilled water or phy=0
logical sahine solution (219,) Dosage vares with the patient

Preparation The patient 1s prepared 1n the same manner and same principles
and precautions are observed as for other types of general anesthesia
Premedication Reason

1 Atropine, hyoscyamime or scopol- This 1s necessary because 1t an
amine gr 1/150 to 1/100, one tagomizes vagal effects and mnt

hour prior to anesthesia muzes secretions
2 Morphine, gr 1/6 to 1/4, one This may be omtted because 1t
hour prior to anesthesta tends to enhance the respiratory

depression charactenshic of pes
tothal It 1s analgesic and reduces
the amount of pentothal used

Malerials

1 Ampules of drug

2 Sterle distilled water or physiological saline

3 Syninge 20, 30 or 50 cc size equipped with a Luer lock for the needle of
an adapter to fit a three way stopcock
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9 Admmster fractions of 1/2 to t cc of solutton from time to tume as
the responses of the patient demands Thus can be judged only from
the reactions of patient to the stimult of surgery and the responsc to
the drug Pausc at least thirty scconds between fractions

10 Proceed with mtrous ovide, ethylene or cyclopropane

Ssgns of Anesthesta

o rehable signs of pentothal anesthesia exist The stages and planes
applicable to nhalation anesthesta cannot be used as guides to anesthesia
with the barbiturates Slow admumstration of barbiturates results in
vanous zones of “reactivity” which have been likened to planes of
anesthesia Hauwener, rapid and repeated admimstration results m 2
telescopsng of these “stages ” The anesthetist must attempt to mamntam
the paticnt between the zones of decreased reflexed activity and respira-

tory and circulatory farlure
Complicatsons
1 Respiratory failure

2 Hypotension

3 Laryngeal spasm

4 Coughing and sneezing

5 Slough at site of imjection

6 Phiebothrombosis

7 Artenospasm

Reasons

This 15 usually due to an over-
dosage or to the use of large
quantities of drugs over long pen-
ods of time

This 15 due to depression of the
vesomotor and hypothalamse cen-
ters from the wmtial or too large a
dose

This 1s caused by spasmogemc
qualittes of thiobarbiturates Mu-
cus, blood, and other secretions or
an) nstrumentation of the
pharynx and larynx in resprratory
tract may imtiate the spasm

The laryngeal and pharyngeal re

flexes are not abohshed by the
drug  Stimulation of the cornea
{eye surgery) may cause sneezing

This 15 due to extravascular n-
Jection of the solution Solutions
of the sodium salts of barbiturates
are alhaline (pH 9 to 10) and cause
damage to tissues m event of seep-
age

The alkalmty of the solution
causes damage to the vessel wall

This 15 caused by acadental in-
tra artenal mjectian Gangrene of

the extremity may follow the
spasm
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onds Stop and wait (patient will be narcotized 1n 3040 seconds) Re
peat, if anesthesia does not ensue, repeat using same amount of solu
tion at same rate

8 Support the chin to msure a patent airway as soon as consciousness 15
lost

Tig 93 Admmstration of pentothal using vanous types of syringe holders
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%1

Hypoten. o1 due to contracted
bood volure ard other e

e

Chromie diseases of the respira
tom tract compheated by a de-
crease 1y vital capacity

5 Acute or chroue obetruction of
the resprratons tract (eduma of
the glottis, Ludwig » angma, ete )

6 Anemia regardless of the cause

-

Patients, who have sipsts, or
who are cachetic or comatose

2

As a sole agent for operations
the pharvny larvax, or bronchy,
patticularh  if  secretions  are
abundant

Aaxdost, from any cause

-1

10 Diseases of the hver and hudney

1

ovs

As a sole agent for operations of
undetermined length

—
™

Asa sole agent for “major” oper
ations and those requnng mus
cle relaxation

Precautions

1 The hmt should be approx:

mately one gram of the drug for
an adult

oy

Thre va,onoter ceate s depresed
v the dng and the hvpores o
v b enbaneed Drug s <fonh
detamfed m ok states

The drug dipreses tosp mon
hrpowentlation may fellaw

Ob truction from spasm may fur
ther affect the neparatens dits
culty  Aphvua mn relt when
voluntain cfforts to muntun aw
W patent ane rumoved

Al e hwrardous 1 repreatory
depression oouuns beciuse axvien
catrving power of the bloed i~ re-
duced

The druy i be detanfied o
slowh in thew subjects that
marked re-piritornn or anaulaton
dipression or prolonged somno-
lence vecurs

Lanngeal spwm ma dowdop
becawse phannegeal and Il
reflexes are not aboliched

Respiratony depresson mwy an
hance aadows by crunng a nten
tion of ewrbon dioxide 1 the t
stes

\cidosts may  compliate  theswe
distises Ditoufuang powers of
the ussues my be poor and pro
longud narcoss man follan

Large amounts of the drug mw b
necessan to complete the opurn
ton Thi cwuses a marhed des
pression of resprration and waren
tron from cumulative «fects
Pentothal does not produce. satis

fnctory muscle rdlaxation if used
wlone

Reasons

The drug s promptly rumosed and
stored wm the adipose tissues Pro
longed narcosis results because 1t
accumulntes and 18

slonly
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8 Prolonged somnolence Ultra short acting barbiturates are
only partially detoxified imme
diately Degradation products ac
cumulate in the fissues and cause
hypnosis 3 large amounts are
given
9 Twitchmgs of muscles Cause not determined May be due
to hypothermsa, CO; excess, or cold
environment or degradation prod
ucts from detoxification of drug
Advaniages
1 Induction of basal narcoss 15 simple, rapid, and accompamed by
amnesta which 1s pleasant to the patient
2 Basal narcosis may be induced m the patient’s room as indicated
3 A mummum of apparatus 1s required
4 Post-anesthetic emesis 1s reduced (if the patient has been fasting)
5 Tt does not stimulate the production of secretions mn the respiratory
tract
6 It causes no wntation to the mucous membranes of the respiratory
tract
7 Recovery 1s prompt m vigorous subjects if munmmal doses are employed

Dhrsad.antages

1

The basal narcosis 15 noncontrolfable Once the drug 15 m a vem, and
overdosage has occurred, it cannot be retneved, and one must wait
until 1t 15 detoafied

All reflexes are not abohshed, particularly those of the larynt and
pharyny, and laryngeal spasm may develop

It cannot be used as the sole agent because 1t 1s not analgesic and
causes anesthesta by induang a severe depression

The necessary effective dose 1s difficult to estimate because of differ-
ences 1n suscephitnhity of mndrnduals to barbiturates

A severe respiratory depression may ensue The sensitivity of the res

prratory center to carbon dioude decreases progressively

It 15 spasmogeme giving nse to severe laryngeal and bronchial spasm

The muscular relaxation 1s not satisfactory, unless general anesthetics
or muscle relavants are also used

Conira-Ind:cahions

1 Aged subjects with mamifesta  Detoufication may be delayed

tions of degeneratrve changes

2 Diseases of the heart Objectionable prmanly from de

leterious effects it may have on
resprration  Small doses permis
sible
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3 Hypotension due to contracted
blood volume and other causes

4 Chromic diseases of the respira
tory tract complicated by a de-
crease in vital capacity

5 Acute or chronic obstruction of
the respiratory tract (edema of
the glottis, Ludwig’s angina, etc }

6 Anerma, regardless of the cause

7 Patients, who have sepsis, or
who are cachetic or comatose

8 As a sole agent for operations 1
the pharynx, larynx, or bronchy,
particularly 1if secretions are
abundant

9 Acadosss from any cause

10 Duiseases of the Iner and hidney

11 As a sole agent for operations of
undetermined length

12 Asa sole agent for “major” oper-
ations and those requinng mus-
cle relaxation

Precautions

1 The hmt should be approm

mately one gram of the drug for
an adult

269

The vasomotor center 1s depressed
by the drug and the hypotension
may be enhanced Drug 1s slowly
detoufied 1n shoch states

The drug depresses respiration
Hypoventilation may follow

Obstruction from spasm may fur-
ther affect the respiratory diffi-
culty Asphyxia may result when
voluntary efforts to mamntamn arr-
way patent are removed

May be hazardous if respiratory
depression occurs because oxygen
carrving power of the blood 1s re-
duced

The drug may be detoxified so
slowly 1n these subjects that a
marked resprratory or arculatory
depression or prolonged somno-
lence occurs

Laryngeal spasm may develop
because pharyngeal and larvngeal
reflexes are not abolwshed

Respiratory depression may en-
hance aadosis by causing a reten-
tion of carbon diomde 1 the ts-
sues

Acdosis may complicate these
diseases Detoufying powers of
the tissues may be poor and pro-
longed narcosis may follow

Large amounts of the drug may be
necessary to complete the opera-
tion This causes a marhed de-
presston of resprration and circu-
tion from cumulative effects
Pentothal does not produce satis-
factory muscle relaxation 1f used
alone

Reasons

The drug s promptly removed and
stored 1w the adtpose tissues Pro-
longed narcosis results because 1t

accumulates and 1s  detoxmfied
slowly
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8 Prolonged somnolence Ultra-short acting barhiturates are
only partially detoxified mme
diately Degradation products ac
cumulate m the tissues and cause
hypnosis 1if large amounts are
given

9 Twitchings of muscles Cause not deterrmined May be due
tohypotherma, CO; excess, or cold
environment or degradation prod
ucts from detoxfication of drug

Adrantages

1 Induction of basal narcosis 1s simple, rapid, and accompamed by
amnesia which 1s pleasant to the patient

2 Basal narcosts may be induced in the patient’s room as mdicated

3 A mummum of apparatus 1s required

4 Post anesthetic emess 1s reduced (if the patient has been fasting)

5 Tt does not stimulate the production of secretions in the respiratory
tract

6 It causes no wntation to the mucous membranes of the respiratory
tract

7 Recovery 1s prompt i vigorous subjects if rmummal doses are employ ed

Disad-antages

1 The basal narcosis 1s noncontrollable Once the drug 15 1n a ven, and
overdosage has occurred, 1t cannot be retneved, and one must wait
until 1t 1s detoxafied

2 All reflexes are not abohshed, particularly those of the larynx and
pharynx, and laryngeal spasm may develop

3 It cannot be used as the sole agent because 1t 15 not analgesic and
causes anesthesia by inducing a severe depression

4 The necessary effectine dose 15 difficult to estimate because of differ-

ences 1n susceptibibity of individuals to barbiturates

A severe respiratory depression may ensue The sensitivity of the res

piratory center to carbon dioxide decreases progressively

It 15 spasmogenic giving nise to severe laryngeal and bronchial spasm

The muscular relaxation 1s not satisfactory, unless general anesthetics

or muscle relaxants are also used

w

(=)

~1

Contra Indiwcations

1 Aged subjects with mamfesta- Detoxification may be delayed
tions of degenerative changes
2 Diseases of the heart Objectionable pnimanly from de-
letenous effects 1t may have on
respiration  Small doses permis-
sible
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complasns of pan while mjecting
the drug dunng the induction

14 Do not apply the tourmquet too
tightly

15 Do not induce anesthesia by this
techmque unless artificd awr
ways and an mhaler for artificial
resprration are asadable for sn
stant use

16 Do not use intravenous anes
thesia for operations i which the
anesthetist must be remos ed from
absolute contro! of the arrway

17 Do not adnumster pentothal to
patients who have recently par
taken of food or lnd

18 Do not use thiobarbiturates or
short-acting barbiturates when
suppurative diseases of the lungs
are present

19 Use an infusion of saline or 5%
dextrose i distilled water
comjunction with barbiturate nar
cosis of undetermined length

20 Do not use solutions which have
been standing for several days

27t

into the arca This causes viso
diatation and wverts sloughing
Ihe compression m1y €use ar-
tenal pulsation to disappear and
intraarterial anjection may  cc
dently result if arters 15 mustaken
for vamn

The uncontrollable nature of this
type of ancsthesta renders 1t ex
tremely hazardous unless precau
tions for treating overdosage are
avaable

The mrway should be under the
control of the anesthetist at all
times Use an cndotracheal tube
and topical anesthesia under such
circumsiances

Tmesis frequently follons dunng
recovery pertod The gastric con-
tents may cause a severe spasm of
the larynx

Secretions may mtate laryngeal
and bronchial spasm

Techncal dificulties due to man
taining vein patent are averted

Barbiturates are not slable Po

tency may have been lost

REFERENCLS
Adnam John Pharmacology of Ancsthetic Drugs 3td Ed Charles C Thomas Springfield

1952

Adams R C Intravenous Anesthesia~~Apparatus and Methods of Admnistration Proc

Staff Meet Mayo Chin 16 519 1941

%ﬁth H S Tovell R and Others Pentothal Sodium JAM A 113 1864 1930
omas George § Cliucal and Laboratory Observations on Intrasenous Anesthesta

Anesth and Analg 17 163-168 1948

INTRAVENOUS SODIUM SURITAL {THIOSLCOBARBITAL)

Desersplion Sodwm suntal 1s an ultra short acting thiobarbiturate whose
pharmacological actions are essentially simlar to pentothal The tech
mque for adnumstration and precautsons are 1dentrcal to those outlined

for sodium pentothal
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TECHNIQUES AND PROCEDURES OF ANESTHESIA

Do not use artifictal airways of
basal narcosts 15 uncompheated
by obstruction

Do not inject the drug before the
tourmquet 1s released

Be positive that the drug 1s com
pletely dissolved and that the
solution 15 clear before perform-
mg vempuncture

Admmster pure oxygen and assist
respiration if cyanosis appears or
if respiratory movements are
shallow

Inject the solution slowly Do not
mject more than 6 cc of a 2 1/297
solution at one time at the onset
Draw bach as httle blood as
possible mto the synnge (when an
mfusion 1> not used)

From tmme to timc ascerfamn
whether or not the needle 1s m
the van and still patent by pull
g on the plunger shghtlv of an
mfuston 15 not used

Clear blood from the needle by
mjecting a small amount of
solution through 1t from time to
time

Do not add analeptic drugs to the
solution of the barbsturate

Admimster fractional mamte
nance doses only when the patient
responds to stimuls

Do not employ for surgical anes
thesta for office practice or for
ambulatory patients

Withdraw the needle and remsert
it into another vemn if patient

Reflexes m the pharynx and tra
chea are not abolished and retch
ing or spasm of larynx may result
Overdosage may occur if the drug
15 mjected with tourmquet tight-
ened and subsequently released
Undissolved particles act as for
esgn bodies m the solution and
may cause “'reactions ”

Anovema due to the respiratory
depression 15 thus avoided

Overdosage can be avorded by
fractionation and grading the dose

The blood protemns precipitate m
the solution and the cells are
hemolized Large volumes of blood
tend to dilute the total volume of
solution maling 1t difficult to
yudge dosage accurately

This should be done to avod
sloughs by extravascular mjection
and to prevent clotting i the
needle dunng the mantenance of
anesthesia

Clotting of the blood 1n needle n
vanably occurs unless this 15 dene

Have such drugs n readiness m
event of emergency Analeptic
drugs antagomze the barbiturate
action and defeat the purpose of
the drug

Pam 15 dicated by ncreased
amplitude of respiration, phona

tion or reflex action

Ataxia may appear and persist for
several bours in recovery period
Resusaitative equpment and ad
of assstants 1s uswalh nat avail-
able 1 the office

This usually indicates extravascu

far myection Inmject 1% procamne
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compluns of pun while injecting
the drug dunng the induction
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mto the area  Ihis causes vaso
dilatation and averts sloughing

14 Do not apph the tourmquet too IThe compression miy ciuse ar
tightly tenal pulsation to disappear nd
intraartenal mjectton may et
dently result af artery 1< mistaken
for vein
15 Do not induce anesthesta by this  The uncontrollible nature of this
tecchmque unless artifical asr type of anesthesia renders it ex
ways and an inhaler for artificial  tremehy hazardous unless precau
respiration are wvnlable for m tions for treating overdosage Are
stant use avalable
16 Do not use wtravenous anes  Lhe mrway should be under the
thesia for operations in which the  control of the anesthetist at all
anesthetist must be removed from  times Use an endotracheal tube
absolute control of the atrway and topical anesthesia under such
carcumstances
17 Do not admimster pentothal to Fmesis frequently follows dunng
patients who have recently par  rccovery perod The gastric con
taken of food or flmd tents may cause 1 severe spasm of
the laryny
18 Do not use thiobarbiturates or Secrctions may imtate laryngeal
short acing  barbiturates when  and bronchial spasm
suppurative diseases of the lungs
are present
19 Use an infusion of saline or 5% 7Technical difficulties due to main
dextrose 1n distilled water i tammng vewn patent are avcrted
conjunction with barbiturate nar
costs of undetermined length
20 Do not use solutions which have Barbiturates are not stable Po
been standing for several days tency may have been lost
REFERENCES
Adm;rﬁl, ]lt;};rzl Pharmacology of Anesthetic Drugs 3rd Td Charles C Thomas Springfield,

Adams, R C Intravenous Anesthesia—Apparatus and Methods of Administration Proc

Ruth

Thomas,

Staff Meet Mayo Clin 16 519, 1941
H S, Tovell, R and Others Pentothal Sodium JAMA, 113 1864 1939
George J Chmcal and Laboratory Observations on Intrivenous Anesthesia

Anesth and Analg 17 163-168, 1948

INTRAVENOUS SODIUM SURITAL (THIOSECOBARBITAL)

D,
escription Sodium suntal 1s an ultra short acting thiobarbiturate whase

pharmacological actions are essentially similar to pentothal The tech

mque for admmstration and precautions are dentical to those outhined

for sodium pentothal
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Varwations wn Technique

1 Dose—one gram for an adult of average size and weight 150~175 lbs

2 Strength—usually a 249, solution 15 necessary for successful anes
thesia

3 Rate of mjection—1 to 3 cc slowly 1/2 to 1 cc 1n 10 seconds for the
mduction The remainder at intervals determned by the reflex activity
of the patient

4 The drug 1s not used alone but 1s combined with mtrous oxide, ethyl
ene, cyclopropane The muscle relaxants may be added if relaxation 1s
required

INTRAVENOUS SODIUM LVIPAL (HCXOBARBITAL)

Description  Sodum evipal 1s an ultra-short acting barbiturate of the
N-methyl type whose pharmacological actions, from a chmeal stand
point, are essentially similar to pentothal

The techmque of injection and precautions are 1dentical to those for
sodium pentothal except 1n the following details

Varwatrons mn Techmque
Dose One gram for an adult of average size and weight (150-175 Ibs)

Strengthk Usually a 5% to 109, solution 1s necessary for adequate
basal narcosts

Rate of Ingection One to three cc slowly (1/2~1 cc 1n 10 seconds) for
the induction, the remainder at mtervals determined by the reflex
activity of the patient

SEDATION AND HYPNOSIS—WITH ULTRA SHORT ACTING
BARBITURATLS (DRIP TECHNIQUL)

Principle A dilute solution of pentothal, suntal, or evipal 1s allowed to infuse
mtravenously at a rate to maintamn hypnosts and sedation

Uses

1 For sedation and as adjunct to intravenous anesthesia

2 For narcomnterrogation (crime investigation) and narcoanalysis (psy
chiatry)

3 Tor management of convulsive states

Materials Same as described for pentothat In addition 1000 cc 5% dextrose
1 distilled water

Preparation of Patrent Admnister anticholinergic drug—atropine or scopola
mine
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Procedure

273

1 Discolve 2 gm pentothl, suntal or cvipal i 1000 cc solution
2 Perform vempuncture and perform sensitivity test by allowing few
drops of solution to dnp and then clamping tube and waiting scveral

minutes

3 Commence drip rapidly until patient 1s unconscious and slow down to

maintain narcosis at desired levels

NARCOINTI'RROGATION USING PLNTOTHAL
(TRUTH SCRUM)

Purpose  Narconterrogation 15 performed on subject for the purpose of
secuning information for legal and other purposes The subject 15 not a
patient 1n the acceptable sense of the word but should be treated and
managed as though he 1s

Procedure

[,

Eo Y

Secure proper signed permission with witnesses
Perform test tn an operating room where all apphances of an emergency
and resusatative nature are available

Have patient fasting

Premedicate wath atropine or scopolamine

Narcotize as descnibed above, using dnp techmque and pentothal,
suntal or evipal Allow patient to losc consciousness Allow to return
to semt narcotized state at level where conversation 1s coherent but he

obviously 1s sleepy

Comment

—_

N

S

=3

Allow patient to pass mnto nar

cotized state and return to sem

narcotized state before beginning
mterrogation

Restramn patient’s legs, arms may
be left free

Allow only authorized persons to
be present and interrogate sub
Ject

Do not admimster drug too
rapidly

Do not exceed 1-1 1/2 grams of
pentothal

Have facilities for urination avail-
able

Reason

Amnesia is not fully developed un
less this 1s done

Patient may roll off bed or table
in narcotized state or upon emer-
gence

Medicolegal complications may
anse 1f this 1s not done

Patient passes into deep sleep and
does not respond to questioming
If given mtermittently the dilute
solution permits 2-3 hours mterro-
gation

Polyura follows use of nfuston of
glucose and distilled water
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Prowide a place for recovery of
patient after procedure
Fasten arm on a board

o2

=4

Be prepared to cope with nausea,
spasm, apnea and hypotension

Admmmster benzedrine or caf-
feme (1/2 gram I M ) when pro-
cedure 1s over

Are usually ataxic and drowsy for
several hours later

Patient moves about and dislodges
needle if this 1s not done

These comphcations are as apt to
occur 1n this as any other proce
dure

These act as cortical stimulants
and help wake patient up

BASAL NARCOSIS USING SHORT-ACTING BARBITURATES

Description. A deep hypnosis induced by the intravenous or mtramuscular
mjection of secobarbital (seconal), pentobarbital (nembutal) amobarbt

tal (amytal)

Uses

1 To “steal” patients who are uncooperative, apprehenstve, excitable
2 For basal narcosts prelimmary to general anesthesia

3 For sedation during regional anesthesia (spinal, etc)
4
5

As ant1 convulsants

As premedication when intravenous ultra short-acting barbiturates

cannot be used

Preparations Seconal dissolved 1n polyethylene glycol Pentobarbital m
propylene glycol—10%, Amobarbital m water

Procedure Seconal, pentobarbital or amobarbital

1 Slowly admmster the selected solution undiluted intravenously 1n
divided doses of 50 mgm each at 35 min intervals preferably mto the
infusion tubing until 100-150 mgm of any of the three drugs has been

given stopping if less 15 required

Comment

1 Do not admmster more than
150 mgm at any one time

2 Do not give continuously m
fractions (like pentothal)

3 Allow time for effect to be estab
lished (Fig 94)

4 Do not expect profound hypnosis
simular to pentothal

5 Do not use for surgical anesthesia
(as when spinal “wears off ’)

Reason

Resprratory depression and over-
dosage may result

Overdosage results Drug 1s not
stored 1n Lpoids lihe pentothal,
but passes directly into brain
Latent period vares from 3-5
minutes for seconal and longer for
other drugs

These drugs are not as potent as
the thiobarbiturates

Barbiturates are non analgesic and
do not abolhsh pain
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¢ Supplement with morplune or  These drugs fortify the barinturate
pentothal of maximum has been which 15 1 tissues and enhances
muen wnd hyprosis 1 weanng off effect
7 Do not use same dnce routinely  Remember doses of harbiturates
for cveryone are v anable from person to person
Always admmster i fractions for
this reason

, ULTRA SHORY ACTING { THIOPENTAL)

SHORT ACTING {SECOBAREITALY
INTERMEDIATE ACTING (DAL}

SEOATION HYPNOSIS- BASAL NARCOSIS ~ANESTHESIA

-
s "~
4 ‘ \\
4
. N
n‘, N
I
1 ~,
! N >
4 ~. LONG ACTING {BARBITAL)
: .
-
{ i hd | ) T i {
3 10 s © 7 ) 105

MINUTES

ke 94 Dufferences in intensity , onset and duration of action and lag or latent penad hetween
vanous types of barbiturates admintstered intras enously 1n basal narcotic doses

INTRAVENQUS PARAIDLHYDL
Description. Basal narcosts of sevesal minutes’ duration followed by avanable
penod of hypnosis induccd by mjecting intravenous paraldehy de
Uses

1 To rapidly sedate disortented, unruly subjects (pitients with delenium
tremens ete )

2 To control convulsions
Dosage Your to five cc for an adult of average stze and v eight (150~1751bs )

Techngue Inject the pure drug slowly (1 cc per 3048 seconds) mta swtable
van Precautions and techmque are essentially the same 1s mentioned
ahove for sodium pentathal

Conira Indications

1 Debihtated, cachutic, or ancme patiunts
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Provide a place for recovery of
patient after procedure
Fasten arm on a board

Be prepared to cope with nausea,
spasm, apnea and hypotension

Admunister benzedrine or caf-
feme (1/2 gram I M ) when pro-
cedure 15 over

Are usually ataxic and drowsy for
several hours later

Patient moves about and dislodges
needle 1f this 1s not done

These complications are as apt to
occur 1n this as any other proce
dure

These act as cortical stimulants
and help wake patient up

BASAL NARCOSIS USING SHORT-ACTING BARBITURATES
Description A deep hypnosis induced by the mtravenous or mtramuscular
njection of secobarbital (seconal), pentobarbital (nembutal) amobarbt
tal (amytal)

Uses

1
2
3
4
5

To “steal” patients who are uncooperative, apprehensive, excitable
For basal narcosis prebmmary to general anesthesia
For sedation during regional anesthesia (spinal, etc )

As ant: convulsants

As premedication when intravenous ultra short acting barbiturates

cannot be used

Preparations  Seconal dissolved 1n polyethylene glycol Pentobarbital 1
propylene glycol—~10%, Amobarbital in water

Procedure Seconal, pentobarbital or amobarbital

1 Slowly admimster the selected solution undiluted intravenously m
divided doses of 50 mgm each at 3-5 min intervals preferably mto the
mnfusion tubing until 100-150 mgm of any of the three drugs has been

given stopping if less 1s required

Comment

1

2

w

[T

Do not admimster more than
150 mgm at any one time
Do not give continuously in
fractions (hke pentothal)

Allow time for effect to be estab
lhshed (Fig 94)

Do not expect profound hypnosis
simlar to pentothal

Do not use for surgical anesthesia
(as when spinal “wears off”’)

Reason

Respiratory depression and over
dosage may result

Overdosage results Drug 1s not
stored 1 lipords like pentothal,
but passes directly mto brain
Latent period vanes from 3-5
minutes for seconal and longer for
other drugs

These drugs are not as potent as
the thiobarbiturates

Barbiturates are non analgesic and
do not abohsh pam
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Malerials

1 TIntravenous sct with 18-20 gauge needle
2 1000 cc 5% aleohol 1n 5% dextrose in distilled water

Procedure

1 Perform vempuncture
2 Commence flow of alcohol <olution, giving imtial dose of 50 to 200 cc
within 10 to 15 minutes

3 Adjust the dnp to 40 to 80 drops per munute, to suit needs of patient
Comment

1 Reduce flow if restlessness and signs of mncbnation appetr

2 Admmster one liter 1n 3 to 6 hours

3 Limut total to not morc than 3 liters 1n 24 hours
Ad~antages

1 Docs not depress respiration

2 Does not depress the heart

3 Acts as a vasodilator
Disad-antages

1 Analgesic qualties of alcohol questionable

2 Patient must be watched closely
3 Sclerosts of the vemns may occur
4

Cold solutions may tmtiate pun and discomfort along the course of the
veins

3]

Rapid admimstration may cause inebriation 1 some patients

Not all patients respond favorably—exaitement and hittle or no anal-
gesta results

INTRAVENOUS HYDROXYDIONE (VIADRIL)
Principle Analgesia and basal narcosis induced by mjection of the sodium
salt of the non endocnine sterol, Viadrl
Uses

1 Tor basal narcosis in conjunction with mtrous oxide, ethy lene, cyclo-
propane, ether and other anesthetics

2 To supplement spinal anesthesia which 1s “wearing off

3 For munor procedures i which analgesia 1s desired

Preparation Same as that for basal narcosis with other intravenous agents

Premedication A narcotic (morphine or meperidin

e) and anticholin d
in usual dosages cric drug
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2 The presence of acute or chronic diseases of the respiratory tract
3 Aadosis from any cause
4 Duseases of the hiver and Lidneys

INTRAVENQUS LTHER

Descrsption The administration of ethyl ether in saline by the intravenous
route

Uses

1 Tor vasodilatation
2 Tor bronchial dilatation (in spasmogenic states)
3 As a fortifying agent for analgesia with basal narcosis

Procedure

1 Add ether from freshly opened can to normal saline—about 6 cc per
100 cc solution

2 Shake and siphon off excess floating on surface

3 Commence drip of solution as rapidly as patient tolerates 80-120 drops
per minute

Objectrons

1 Ixctement and disorientation common

2 Large volume of solution required to obtain anesthesia

3 Coughing, salivation common unless ant: cholinergic drug 1s used
4 Hemolysis and hematuria common

5 Phlebitis may occur

Comment

1 The ether 1s excreted by the lungs
2 Analgesia and hypnosis cannot be obtammed by use of ether alone—use
basal narcosis

INTRAVLNOUS ETHYL ALCOHOL

Description ‘The intravenous admimistration of dilute solutions of ethyl alco
hol preoperatively or postoperatively

Uses

1 Tor analgesia, preoperatively or postoperatively

2 As a source of energy for parenteral feeding

3 As a vasodilating agent (for the rehef of spinal headache, angina pec
tons, etc)

4 As an aid 1n detoxifying methyl alcohol 1n poisoning
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3 Musde rdaxation m1y be wgmented by use of sucansi choline
4 “Iightemng’ mm be overcome by additional narcotic wtrtvenoushy
(mependine 15 mgm ) instead of the sterol

NARCOTICS BY THI INTRAVENOUS ROUTL

Defnttion Analgesa and sedation induced by 1njection of narcotics mntra
venoush Opium alkalowds and their densatnves or synthetic analgeaics
mav be ueed

Uses

1 lor rapid premedication for emergeney surgery
2 As a supplemental agent to regional anesthesia
3 To quichly obtain analgeaia for scyere pam, from colic, spasm, etc

4 Tor sedation and analgesia for endoscops and other minor procedures

Dose The amount required vanes with the individual, his age, general state,
metabolic rate, and other factors When morphine 1s used the average
dosc1s 1 6to 144 gr The range may be 1/8to 1/2 gr Use 1/2t0 2/3 of
that which would be used 1f the subcutancous route were emploved For
other drugs see Table IV

Tecl nigue (Direct tnjeciion)

1 Discolve or dilute the desired dose in normal phy siological saline <o that

each cubic centimeter contains 1/8 gr of morphine sulphate or equiva-
lent of other narcotic

2 Draw the solution into a hypodermic syrninge attached to a 14 or 27

26-gauge needle and nject 1t at approumately 1 cc per minute

Comment Reason

1 Do not imnject the drug rapidly  Dizziness, tinnitus, or nausea,
hypotension and even apnea may
result Cease injection momentanly
and proceed at a slower rate if
these sy mptoms appear

2 Allow a peniod of ten minutes to  The peal effect 15 established

elapse prior to induction of anes  within 10-15 mnutes
thesia 1f the drug 15 administered
for pre anesthetic medication

3 Mlx narcotic with antichohnergic

drug 1f used for premedication
One part scopolammne hy drobro-
mude to 25 of morphme sulphate
or equivalent dose of other nar
colic may be combined to en
hance effects of the sedative

‘The drugs are compatible
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Materials

1 Same arrangement and materals used for pentothal using infusion of
5% glucose 1n distilled water or saline, 1 gm ampule of drug

Procedure

1 Dussolve the sterol in distilled water to make a 13 or 2% solution

2 Introduce in fractions of 1/8-1/4 gm over 5-10 minute period until
10-1 5 grams have been admimstered and patient 1s asleep

3 Commence mtrous oxide or other selected anesthetic

Characteristics of Drug

1 Not satisfactory as a sole agent
2 Onset of action gradual requirmg 10-15 minutes for establishment of
basal narcosis ,
3 Appears to potentiate other analgesics and anesthetics—not satisfac-
tory if used alone except for superficial procedures
Rapid awalemng after discontinuance of nitrous oxide or other raprdly
elimmated anesthetic
Lasily soluble 1n water to form an alkaline solution (pH 7-8)
6 Single dose sufhcient for many hours Fractionation not required once
mitial dose 1s administered
7 Resprratory depression uncommon
8 Laryngeal spasm does not occur Airway tolerated after establishment
of narcosis
9 Nausea and vomiting uncommon n postoperative period
10 Allows basal narcosis for long operations
11 Does not disturb cardiac rhythm
12 Patient may be mtubated

>

(%

Disadvantages

1 Phlebitis and thrombosis occur particularly when admumstered di
rectly mto vein without mfusion

Tachypnea frequent Rates as high as 60 noted

Nausea may occur 1f rapidly mjected

Transient hypotension occurs upon mnjection

Mauscle relaxation not always adequate 1f used alone

Appears to be more effective 1n older than younger subjects

Long latent or lag period before effects are established

Increases in the pulse rate common

00 NI O\t W N

Comment
1 The average dose appears to be 1 to 1} gm
2 The hypotension responds to vasopressors
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2 Do not exceed flow of 4 cc per munute {1 gm i1 hr)

3 Decrease rate of infusion if dizziness, tremors, exatement or other
svmptoms of central nervous system stimul1tion appear

4 Watch blood pressure and pulse Procunc 1s a arculatory depres<ant

Comment

1 The procedure 15 of doubtful value

RTFERENCES
Betlach, C J The Intravenous Use of Dilaudid for Analgeaa Anestheuology, 2 171
194

Graubard H Intravenous Procaine Charles C Thomas Sprngheld, 111, 1930
Presman David and Schotz S A Cntical Analysis of the Intravenous Use of Morphine
Anesthewology, 4 53, 1943

MUSCLE RELAXANTS AS ADJUNCTS TO ANLSTHESIA

Purpose To cause muscle relaxation by mhibnting transmission of nerve im-
pulees at the my oncural substance of sheletal muscle by the use of block-
g agents The muscle relaxants are non anesthetic and must therefore
be used 1n combination with anesthetic or analgesic agents They act by
1 Preventing the nicotiuc action of acets[ chohne
2 Causing persistent depolanzation of the membrane at the myoneural
junction

Uses

—

To obtain relaxation 1n resistant subjects dunng ¢y clopropane or ether
anesthesia

To obtain relaxation when hight anesthesia 1s required and deep anes-
thesia 1s contraindicated

To obtain relaxation with agents not ordmanly capable of yrelding 1t
such as mtrous oude, ethylene, or pentothal

To obtamn relaxation for Jaryngoscopy and intubations Used in con-
junction with inhalation and local anesthesia for this purpose

As a supplement to spinal or other regional block which1s “weanng oft”
1 conjunction with inhalation anesthesia

To control convulsions or muscle spasms dunng anesthesia

To cause apnea for thoracic surgery or other techniques mn which
apnea 1s indicated

X

&

S

w

~ o

Arailable Drugs Curare and a varniety of synthetic muscle relaxants are avail-
able as adjuncts to anesthesia Curare 1s available as an aqueous solution
of the muxture of the purified alkaloids The standard preparation con-
tains 20 umits of curare per cc The punfied allaloid, tubocuranne, which
l\sH!Il;e active prinaple, 1s preferred The newer drugs are ksted in Table
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4 For diect injection use a longer The hypodermuc needle does not
needle than ordinary hypodermic  easily enter a ven if less than 17

needle long

5 Inmject drug into nfusion tubing The salmne or other solution acts
if a vein has been cannulated as the diluent

6 Do not use mn the presence of These subjects are sensitive to
hepatic or renal disease narcotics

INTRAVENOUS PROCAINE

Description  The mfusion of dilute procaine hydrochlonide solution so that
the blood concentration 1s mantained below the subtoxic level Bene
ficial effects are supposed to be due to vasodilatation and analgesia

Uses

1 For analgesia for minor bnef procedures such as removal of dressings,
debridements, or first stage of labor

2 For relief of intractable itching (jaundice)

3 TFor relief of allergic states—serum sickness, chronic asthma, urticana,
etc

4 Tor relief of vasospastic states

5 To reduce myocardial irritability 1n thoracic surgery

Materials

1 Stenle procaine crystals (1 gm)

2 Sterile 5% dextrose in distilled water
3 Dispensing set for infusion

4 Blood pressure apparatus

Procedure

1 Dissolve the procaine 1n 1000 cc of dextrose in distilled water

2 Arrange infusion so that bottle 1s approximately 3% to 4 ft above arm
level

3 Perform vempuncture in the usual manner for infuston and allow solu
tion to dmip at the rate of 2 cc per muinute for several minutes

4 Increase rate to 3 or 4 cc per minute depending upon the therapeutic
response of the patient {tinmitus, diplopia, tremors)

Contra-Indications

1 Circulatory depression, shock, hypotension etc
2 Laver or renal disease
3 Hypenrntable states of nervous system

Precautions
1 Perform shin and intranasal tests with the solution before starting 1n-
fusion 1f possibility of intolerance to drug exsts (Part VI)
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Dosage Average size 1dults tolerate §0-100 umits or approximately 05 umt
per Ib of body waight Dose vanes wath the diadual and with the
anesthetic agent emploved and degree of relaxation required

Procedure Using Curare
1 Anesthetize the patient with the desired anesthetic agent in the usual

manner with the usual premedication

2 Introduce the esimated quantity of drug into a vein or infuston tube

when the shin inaston 1s made  Admumister the drug in divided doses

of 20 units each allowing 3 minutes between injections

3

Intubate patient

Duration Relaxation of muscles 15 established within 3 or 4 minutes Under
anesthesia action rematns apparent for 30-45 minutes

Precautions

1

(R ©w b

~3 =y

0

10

Edrophonium  (Tensilon), 5-10
mgm intravenously should be
available to overcome overdos
age

Intubate the patient and be pre-
pared to do controlled or assisted
respiration

Take body weight into consider-
ation i estimating dose

Admimster drug i divided doses
Decrease dose to one third of
average dose when used with
ether

Use one third to one half the
mitial dose when repeating the
drug

Do not mix drug with pentothal
solutions when using the comby
nation

Do not use drug mtramuscularly
for anesthesta

Do not use without an anesthetic
or analgesic drug

Do not use i the presence of
renal insufficiency

Watch crrculatory system closely

This drug antagonizes the curare
action by retarding destruction
of acetyl choline at the nerve
endings and by displacing the
curare

Complete paralysis of muscles of
respiration may follow adoums
tration Hvpoventiation common
Large doses may cause death by
arculatory fatlure even though
adequate pulmonary ventilation 1s
mamntaned

Overdosage 1s averted thereby
Lther possesses a curare ike ac-
tion Overdosage may result

A cumulative action occurs when
the drug 1s repeated

A preapitate forms due to incom
patability

Absorption rate 1s too slow, onset
of action 15 15 munutes by this
route

Curare does not possess any pam
relieving properties

A depressant effect follows due
to slow excretion

A hypotension may follow extreme
relazation
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6 Remember muscle relaxants are  Adminsster analgesic and hypnotic
not analgesic drugs concomitantly

Ad antages

1 Ttisshort acting The action can be reversed at will

2 By products of detoxification arc normally found 1n body (choline and
sucamic aad)

3 Hydrohized by pseudo cholinesterase which 1s found in serum

4 May be “titrated” to obtamn relaxation as desired

5 Autonomic eflccts neghgible

6 Docs not possess istamine ke action and cause bronchial spasm

7 Docs not ordinanly depress nervous system

Disad-antages

1 In some individuals an apnca may result (central depression)
2 No antidote avalable which 1s wholly satisfactory
3 It must be infused for sustaned effect

REFFRFNCES

Adnam J Pharmacology of Ancsthetic Drugs 3rd Ed Charles C Thomas, Springfield,
1, p 96, 1953

Cullen S C Clincal and Laboratory Observations on the Use of Curare Duning Inhala
tion Anesthesia Anesthesiology, 5 166-173, 1944

Foldes, F Muscle Relaxants Charles C Thomnas, Springfield, IIl , 1956

Gnffith, H R, and Johnson G E Use of Curare in General Anesthesiz Anesthesiology,

3 418420, 1942
INTRAMUSCULAR SCCONAL (SECOBARBITAL)
Uses For premedication 1n 1nfants and cluldren

Dose 3/4~1 mgm per pound of body weight—1 hour prior to anesthesia 1n
conjunction with antichohincrgic drugs

COMBINATIONS OF MUSCLE RCLAXANTS AND THIO-
BARBITURATLS PLNTOTHAL—CURARE—(DRUGS
SCPARATE)

Principle Hypnosis 1s obtained by the use of the barbiturate and a muscle
relaxant Nitrous oxide 1s added for analgesia

Matersals

1 Infusion set

Syninge holder

Three way stopcock

Synnges for pentothal (30-50 cc )

Syringe for relaxant (10 cc)

6 Airway, resuscitator, Tenstlon and other items as above

2
3
4
5
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12 Do not admimister to pomt of
apnea

13 Watch patient closely mn post-
operative period

14 Do not use in dehydrated pa
tients

15 Do not use when acidosis or hypo-
potassemia 1s present

16 Do not use when a bronchial

spasm exists or 1s easily induced
(asthma)

SUCCINYL CHOLINE

Large doses may depress cen
trally

Recuranzation may occur due to
redistnbution of drug

These appear to be more sensitive
to effects of the drug

These patients manmifest an un
usual sensitivity to the drug
Curare and tubocurarme induce a
histamine hke action

(DRIP METHOD)

Prinaple Succinyl choline (Anectine, Sucostrin) 1s rapidly hydrolized by
cholinesterase Its action 1s brief—several minutes at the most For sus
tained effect 1t must be admimstered by a continuous drip intravenously

Uses

Procedure

(%)

S

(.3

1 To obtain relaxation with general anesthetic agents
2 To obtain relaxation for electro shock therapy

1 Add sufficient stock solution of succinyl choline chlonde or 1odide to

normal saline or 5%, dextrose in distilled water so that solution has

1 mgm of drug per cc

Induce anesthesia with desired agent
Permut sucanyl choline to pass rapidly mto blood stream unti] 20 mgm

have been given, then pmnch tubing

Allow 1-2 mnutes to elapse and note effect of this 1mtial dose Add

additional 10 mgm fractions until desired relaxation 1s obtaned

relaxation

Comment

1 The 1odide contans less of the
active principle than the chloride

2 Exerase care 1n admiistration to
cachetic, chromcally il individ
uals

3 Always assure an adequate air-

way by using an endotracheal

tube

Use fresh whole blood to over

come prolonged apnea

5 Label bottle conspicuocusly

4

Resume admimistration at rate required to maintain desired degree of

Reason

Todine has a higher molecular
weight than chlornne

The serum cholinesterase may be
low 1n these individuals

Apnea results May be sustained
1 exceptional cases

Whole blood adds cholinesterase
to patients blood

Avoud error Infusion may be left
on after operation
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PINTOTHAI SUCCINYT CHOLING NITROULS OXNID]
Procedure

1 Induce 1nd muntun ancsthesin as above carrying patient to apnes
and continue to drip succny f chohne muntunming apnea
2 Control respiration manually or by machine (Part VII)

Comment

1 Procedure hazardous because overconcentration of succnyl choline
may result

2 Procedure not controllable —patient may “wake up” from pentothal
and remember events or punful stimulation during operation

DLMI ROI (MIPTRIDINT)—PI'NTOTHAI
SUCCINYI CHOI'INI DRIP

Principle Demerol in dilute solution 1s admimistered alternatcly with pento-
thal in dilute solution

Procedure

1 Prepare solution of demerol 0 5 mgm per cc 1n 39, dextrose in distilled
water or 1n sahne

Prepare pentothal 1 gm 1n 1000 cc 5%, dextrosc in distilled water
Prepare succiny 1 choline 1 mgm per cc 1n saline

Cannulate vemn using 3 way stopcoch

Admimster scopolamine gr 1/100 I'V pror to anesthesia

Connect solutions to stopcock

Admumster 75-100 mgm demerol slowly over $-10 minutes {at ratc
of 30~40 drops per minute

Admimster pentothal to pont of loss of consciousness Admimster
succmyl choline as needed

Allow demerol to dnp as needed Determmne requirements according
to respiratory rate of patient and by reflex activity

Add pentothal as required to maintain narcosis Supplement with m-
trous oxide (sce table for flow and percentage composition)

REFERENCL

Ausherman H, Nowill W K and Ste
phen C R Controlled Analges::
Drip Mependine Exhibit A M A s June, 1955 ges vath Continuous

PR T R

-]

-1



286 TECHNIQUES AND PROCEDURES OF ANESTHESIA

Procedure n "

1 Commence infusion with saline or 5%, dextrose 1n distilled water

2 Connect 3 way stopcoch and pentothal syringe with infusion

3 Pinch off infusion tubing and narcotize patient with pentothal (use
techmque described previously)

Add muscle relaxant into infusion tubing in divided doses

Intubate and control or assist respiration

Start mtrous oxide (see table for percentage composition of gas and
flow

Add pentothal or curare as each 1s needed

(=N

~

PENTOTHAL CURARE MIXTURE (BAIRD'S SOLUTION)
Procedure

1 Mix1cc “strong” curare (100 units) with 19 cc 2 5% pentothal One
cc =5 umts curare

2 Admmster solution slowly until patient 1s narcotized and relaxed

3 Intubate and mantain anesthesia by adding fractions are required

Comment

1 Do not use the more dilute solution of curare—precipitation results
2 Substitute fubocurarme (3 mgm per 20 units) for curare if deswred

VARIATIONS FOR ABOVE

Sunital, or evipal may be substituted for the barbiturate, and syncurine,
flaxedil or my tolon or methyl tubocurarine may be used for the relaxant
(see table for dosage)

PENTOTHAL-SUCCINYL CHOLINL
Procedure

1 Commence infusion with 3 way stopcock, etc as described above

2 Connect 3 way stopcoch to syringe contaiming 24%, pentothal

3 Mix solution of saline contaimng 1 mgm succinyl choline per cc and
connect to stopcoch

4 Narcotize patient with pentothal

Clear pentothal from tubing and needle with infusion fluid to prevent

precapitation

Commence succinyl choline allowing 20 mgm to flow in raprdly

Intubate patient (use topical anesthesta)

Alternate pentothal and succinyl choline allowing the succinyl choline

to drip at rate necessary to mamtain relaxation

Assist or control breathing

00 =1 O w
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hensive patients (hyperthyroid o patient in lus bed as a pre
1sm, ps)choses, neuroses, cte) mcdicating agent
2 To control hypenrritable states  The drug s a depressant of the
of the central nervous system, central nervous system, particu
such as convulsions, tetanus, and  Iarly the cercbral cortex
similar exatabibtics
3 To relieve “status asthmaticus ”  Tnbromethanol causes relaxation
of the bronch
4 Tormtracramal surgery Tnbromethanol causes a lowenng
of intracramal pressure

Cubic centumeters of avertin flmd per kilo and per pound of body werght Use 33 ce. for each cc. of
drug to make a 367 solution

Mgm Per Kilo Ce. Per Kilo Ce PerLb

* 60 0 060 0 0270
65 0 065 0 0295
70 0 070 00315
5 0075 0 0339
80 0 030 0 0360
85 0 08§ 0 0380
%0 0 0% 0 0405
95 0 095 0 0427
100 0 100 0 0450
105 0 105 0 0472
110 0 110 0 0493
s Q1S 0 0517
120 0 120 0 0540

Dosage

Adult—60~80 mgm per Lilogram of body weight 1n a 3% aqueous solu-
tion at 37°-40°C {100-104°T ) by rectum
fhzldren—s()—lﬂo mgm per hilogram of body weight in same concentra-
on
1 The maximum amount under ordinary arcumstances should not ex
ceed 8 c¢ for females and 10 cc for males
2 Increase the dose 1f the metabolic rate 1s above normal to 80-100 mjlli-
grams per kilogram

Premedscation and Preparation Comment

1 Morphne—1/6 to 1/4 gr one This drugsomitted by some anes-
hour before the admimstration of  thetists because avertin depresses
avertin the respiratory center and the de-

p];estsmn érom the combination of
the two drugs may b

2 Atropine or scopolatmine—1/150 These drugsg are l}l’seg ::v;::rease

to 1/100 gr one hour before the secretions which may be produced



PART V
RECTAL ANESTHESIA

Defimtion Anesthesia, analgesia, or amnesia, produced by the rectal m
stillation of anesthetic or hypnotic drugs

Avaslable Drugs

1 Tribromethanol This drug dissolved in amylene hydrate 1s known as
avertsn An aqueous solution of avertin 1s the most commonly employed
and most useful agent

2 Trichlorethanol This drugis sumilar to tnibromethanol and 1s used for
the same purposes, in the same manner

3 Paraldehyde Thisdrugis frequently employed 1n o1l or 1n an aqueous
solution to produce sedation or basal narcosis

- 4 Ether A mixture of ether in ail1s used for analgesia

5 Barbiturates The most useful of this group of drugs are the short

acting-denvatives They produce an intense, deep hypnosis

Comment

1 Drugs instilled mto the rectum 1n the form of an enema pass nto the
colon The tleocecal valve 1s not patent Little absorption occurs from
the small intestine, unless the valve 1s patent

2 Drugs absorbed from the intestines are carned by the portal system
to the liver where they may be modified or stored

3 The capacity of the rectum vanes from one individual to the next but

averages between 150 and 200 cc

Rectally admimstered drugs do not produce complete anesthesia but

rather a partial anesthesia or *‘basal narcosis ”’ Reflexes ansing from

pain shmuli are rarely abolished by certain non-volatile drugs used
for basal narcosis so that supplemental anesthesia 1s required

BASAL NARCOSIS WITH AVERTIN

Definition A deep hypnosis produced by the rectal :nstillation of an aqueous
solution of tnbromethano! dissolved in amylene hydrate (avertin flud)

Descrsption of the drug Tribromethanol 1s a sohd crystalline substance which
15 very soluble 1n amylene hydrate Avertinisa clear colorless iqud with
a camphor hike odor, consisting of one gram of tnbromethanol dissolved
1n one half gram of amylene hydrate, which equals one cubic centimeter
Therefore, each cubic centimeter of flud contains 1000 milligrams of
tnbromethanol

'S

Uses Reasons
1 For “psychic sedation” 1n appre  The drug may be admmistered to
288
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12 A tongue depressor

13 A sphygmomanometer (the ancroid 1y pe 13 prefesred)

14 An ampulc of metrazol (1 ce of 1075 solution)

15 A stenle In podermic synnge and needle for the analeplic

16 Tubncant for the catheter

17 A pinch chmp or artery forceps for the catheter

18 A tray on which utensils for mixing and nstilling the drug should be
hept

Caleulations of the Reqruared Volume of Drug

The waight of patient 1n pounds multiplied by the factor 00015, the result
multiphed by the dose (milhigrams per hilogrim), equals number of cubic
centimeters of avertin flud required

The number of eubne centimeters of avertin flud muttiplied by 33 equals
the number of cubic centimeters of water necessary to prepare a 3% solution
Lxample

Patient’s weight 1s 154 pounds

Dosage requested by physician 1s 80 mgm of trnbromethanol per hifo
gram of body weight

154 pounds X 00045 cquals 0693

0693 %80 equals 5 54 cc avertin flmd

55X33 0 equals 181 cc water necessary for a 3% solution

Procedure Begin preparation of the solution at least 45 minutes before the
time of operation The solution may be prepared in the anesthesia room

Measure the cafculated amount of distilled water in the graduate and

place it 1n the thin walled flash

Warm the water to 103 or 104° T, or 39 to 40°°C , by holding the flask

n a stream of hot tap water Use the thermometer

Aspirate the calculated volume of avertin into the 16 cc calibrated

synnge and add 1t to the warmed water in the flask

Add several drops of Congo red solution to the entire solution—the

color should remain red A blue color indicates that the solution con

tamns an acid and, therefore, decomposttion has occurred

Shake mixture until all the avertin 1s dissolved and no globules are

visible at the bottom of the flask

Warm the interior of thermos bottle with hot water and transfer the
solution to 1t

{

2

3

o

-

Proceed to the patient’s room with the stretcher, an attendant, the

prepared solution, and the necessary implements to complete the in-
stillation

-]

Screen the bed, apply the sphygmomanometer, and record the blood
pressure, pulse, and respiration
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administration of avertin by supplemental inhalation anes-
thetsc drugs

3 Prescribe a cleansing enema four Absorption of the drug will not be

to five hours or more before time  satisfactory unless the colon and

of the operation rectum are evacuated
4 Weigh patient well 1n advance of The weight of the patient 15 neces
the operation sary to calculate the amount of the
drug required

Materrals (F1g 95)

1 A 25 or 100 cc container of avertin
2 A thermometer to measure the temperature of the solution

T

T

.

F1c 95 Assembly for rectal admmstration of avertn

3 A rectal catheter, size 16 to 20 French

4 A glass funnel with stem which fits into the mouth of the rectal
catheter

A thin walled glass flask (preferably a pyrex, Erlenmeyer flask, of 500
cc capacity)

A thermos bottle—500 cc capacity

A 10 cc graduated syringe

A 500 cc graduate

A wal of Congo red indicator (1/1000 aqueous solution)

An eye dropper for the Congo red indicator

A pharyngeal airway

n

—_ 00 e~
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12 A tongue depressor

13 A <phh gmomanometer {the anerowd type s preferred)

14 An ampule of metrazol (1 cc of 1075 <olution)

15 A stenle by podermic synnge and ncedle for the naleptic

16 1 ubneant for the catheter

17 A pinch cdlamp or artery forceps for the eatheter

18 A tray on which utensils for mixing and mstilling the drug should be
kept

Calculatsons of 11 e Required Volume of Drug

The waight of patient in pounds multiphed by the factor 00045, the result
multiphed by the dose (milligrams per hilogrim), equals number of cubic
centimeters of avertin flmd required

The number of cubic centimeters of avertin flind multiphied by 33 equals
the number of cubic centimeters of water necessary to prepare a 3% solution
Example

Patient’s weight 15 154 pounds

Dosage requested by physicaan 1s 80 mgm  of tnbromethanol per lalo
gram of body weight

154 pounds X 00045 equals 0693

0693 X80 equals 5 54 cc avertin flud

5 5X33 0 equals 181 cc water necessary for a 3% solution

Procedure Begin preparation of the solution at least 45 minutes before the
time of operation The solution may be prepared in the anesthesia room

Measure the calculated amount of distilled water 1n the graduate and

place 1t in the thin walled flask

Warm the water to 103 or 104° T, or 39 to 40°°C, by holding the flask

1 2 stream of hot tap water Use the thermometer

Aspirate the calculated volume of avertin into the 10 cc calibrated

synnge and add 1t to the warmed water mn the flask

Add several drops of Congo red solution to the entire solution—the

color should remain red A blue color indicates that the solutton con-

tans an aad and, therefore, decomposition has occurred

Shale mixture until all the avertin 15 dissolved and no globules are

wisible at the bottom of the flask

Warm the intenor of thermos bottle with hot water and transfer the
solution to 1t

1

2

3
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Proceed to the patient’s room with the stretcher, an attendant, the

prepared solution, and the necessary implements to complete the in-
stillation

oo

Screen the bed, apply the sphy gmomanometer, and record the blood
Ppressure, pulse, and respiration
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Arrange a draw sheet beneath the patient so he may be removed from

the bed when narcotized

10 Request the patient to turn on his left side and mnsert the well lubn
cated catheter into the rectum for approximately six inches

11 Attach the funnel to the catheter and instill the entire amount of solu
tion into the rectum as quickly as it will flow by the aid of gravity

12 Clamp the catheter Do not remove 1t from the rectum

13 Strap the buttocks together with two strips of adhesive which extend
from the lateral aspects of the thighs This prevents expulston of the
catheter and solution

14 Replace patient in supine position and allow him to remain undisturbed
until narcosis ensues

15 As soon as the patient 15 narcotized (about 15 minutes), hit lim onto
the stretcher and remove him from his room to the anesthesia room

16 Proceed with the supplemental anesthesia selected for the particular

case The following techmques are usually employed

a Nitrous oude or ethylene with oxygen If relavation 1s desired,

ether may be added or a muscle relaxant may be used

b Cyclopropane with a muscle relaxant

c Lther, open drop

d Nerve blocks, infiltration or toprcal anesthesia

Supplemental anesthesia 1s induced and mamtamed mn the same

manner as anesthesta without avertin Many of the signs of anesthesia

are obscured by avertin and depth of anesthesia 1s judged with diff

culty

CHARACTERISTICS OF AVERTIN NARCOSIS

Onset Consciousness 1s lost within 5 to 10 minutes Narcosis 1s well estab
hished 1n 30 minutes
Durahion Narcosis may last anywhere from 11/2 to 21/2 hours The dura
tion 15 vanable and unpredictable
Depth The stages and planes used as gwdes during inhalation anesthesia are
not applicable to avertin narcosts because
1 Superficial reflexes are not abohished Painful stimul tend to rouse the
patient The drug 1s not an analgesic
2 Pharnyngeal and laryngeal stimulation cause gagging
3 Oculomotor, pupillary, and hd reflexes are abolished as soon as nar
cosis 1s established and remain obtunded

Advantages of Avertin
1 Patient may be narcotized 1n his room and taken to the operating
room 1n an unconscious state Apprehension 1s avoided
2 The onset of narcosis 1s rapid and recovery 1s gradual The pre anes-
thetic and post anesthetic periods are clouded by amnesia
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3 Lxatement dunng induction 18 uncommon
4 There 1s a decrease 1 metabolic rate and reduced reflex 1entabil-

1ty

Disad-anlages

1 The depth of narcosis 15 uncon
trollable

2 The dose 1s difficult to cstimate

accurately

The superfiaal reflexes are not

completely abohshed The nar

cosis must be supplemented by

mhalation or regional anesthesia

1n order to abohsh all reflexes

4 The duration of the narcosis
vanes and 1s not predictable
(usually 13 to 2} hours)

[

(23

Narcosis 1s frequently induced in
locations and 1n situations where
oxygen and applances for re-
susatation are not instantly avail-
able

The arculatory, respiratory, and
other physiological functions are
disturbed

Lxatement durnng emergence 1s
occasionally observed

=

~

Contra Indications

1 Acute or chronic infections of the
respiratory tract

2 Diseases accompanied by a de
crease 1n vital capacity

3 Diseases of the heart—hyperten
sion, hypotension, anemas, and
other arculatory disturbances

Reasons

Once the drug 1s admimstered at
cannot be retnieved even v hen the
rectum 15 emptied One must rely
upon the mechanism of detoxifica-
tion for climination from the tis
sucs

Susceptibility to the drug varnes
between different individuals
Pathways from penphery to cortex
are not completely bloched duning
narcosis as with some agents

It 15 influenced by the rate of ab
sorption, chmination, and meta-
bolic state of the subject which are
vanable

The drug 1s usually admimstered
1n the patient’s room

Profound pharmacological changes
arc common

Usually 1t 1s preapitated by
stimulation, particularly by pamn

Reasons

Secretions may cause coughing or
preaipitate laryngeal spasm The
reflexes 1n the respiratory tract are
obtunded but not completely abol

1shed

A marked depression of respiration
occurs due to medullary depres

sion It invanably occurs if large
doses are employed

Hypotension, charactenzed by a
fall 1n systolic pressure and a de

crease 1n pulse pressure, 15 com-
mon Respiratory depression may
affect the arculation secondanly
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Arrange a draw sheet beneath the patient so he may be removed from

the bed when narcotized

10 Request the patient to turn on his left side and msert the well lubn
cated catheter mto the rectum for approximately six inches

11 Attach the funnel to the catheter and instill the entire amount of solu
tion into the rectum as quickly as it will flow by the aid of gravity

12 Clamp the catheter Do not remove it from the rectum

13 Strap the buttocks together with two strips of adhesive which extend
from the lateral aspects of the thighs This prevents expulsion of the
catheter and solution

14 Replace patient i supine posttion and allow him to remain undisturbed
until narcosis ensues

15 As soon as the patient 1s narcotized (about 15 minutes), hit hum onto
the stretcher and remove lum from his room to the anesthesia room

16 Proceed with the supplemental anesthesia selected for the particular

case The following techmques are usually employed

a Nitrous oude or ethylene with oxygen If relaxation s desired,

ether may be added or a muscle relaxant may be used

b Cyclopropane with a2 muscle relasant

c Ether, open drop

d Nerve blocks, nfiltration or topical anesthesia

Supplemental anesthesia 1s induced and mamntaned mn the same

manner as anesthesta without avertin Many of the signs of anesthesia

are obscured by avertin and depth of anesthesia 1s judged with diffi

culty

CHARACTERISTICS OF AVERTIN NARCOSIS

Onset Consciousness 1s lost within 5 to 10 minutes Narcosis 1s well estab
lished 1n 30 minutes
Duration Narcosis may last anywhere from 11/2 to 21/2 hours The dura
tion 1s vartable and unpredictable
Depth The stages and planes used as gmdes during inhalation anesthesia are
not applicable to avertin narcosis because
1 Superficial reflexes are not abohshed Pamful stmul: tend to rouse the
patient The drug s not an analgesic
2 Pharnyngeal and laryngeal stimulation cause gagging
Oculomotor, pupillary, and hd reflexes are abohshed as soon as nar
cosis 1s established and remain obtunded

w

Advanteges of Avertin
1 Patient may be narcotized 1n his room and taken to the operating
room In an unconscious state Apprehension 1s avorded
2 The onset of narcosis 1s rapid and recovery 1s gradual The pre-anes-
thetic and post anesthetic periods are clouded by amnesia
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7 Oerdosage—Tis 15 canzed by

ANTSTHESIA

2,

1 Carcless preparition of solutions
b Incorrect woight used for caleulitions

¢ Calculttions incorrect

& Trror n estimation of dose required for the pasticular patient

Comment

1 Remamn with the patient from the
moment of mjection of drug untl
complete recovery has occurred

2 Do not mcert artifical wrwns
mto the pharynx unless ahso
lutely necessary

3 Admumster the solution at Jeast
30 minutes before the scheduled
time of operation

4 Usc only freshly prepared solu
tions

5 Avod overhecating the solution

6 Maintain the solution at body
temperature until 1t 15 njected

7 Shake the solution well and be
positive that the drug 1s com-
pletely dissolved

8 Always use distilled water to pre
pare avertin solution

9 Never use an old or deteriorated
solution
10 Support the chin constantly to

maintain an unobstructed air-
way

11 Always apply restramts to the
patient on the stretcher when en
route to operating room Observe

Reasons

Relxationof phary ngealstructures
and falling backw 2rd of the tongue
cause 1sphyvait from respiratory
obstruction

The pharyngeal and Jaryngeal
reflexes 1re not abolished dur-
ing avertin narcosis Coughing or
retching  occurs  unless  supple-
ment1l anesthesta 15 employed
Absorption of the drug and estab
lishment of complete narcosis may
require 1t least 30 minutes

The drug 1s easily decomposed by
hight, heat, or air Solutions which
are allowed to stand any length of
time become impure

Irntating byproducts (hydrobro
mic acid and aldehy des) may form
Patients expel cold solutions The
solubility of the drug decreases as
the temperature f2lls and the drug
may preapitate from the solution
Undissolved wvertin sinks to the
bottom of the flash when added to
water and remmns there after
watery portionisdriwn off Under
dosage results

Tap water may contan minerals
and salts which hasten deteriora-
tion of the drug

Proctitis or colitis may result

Obstruction to respiration may
easily result from the relaxation of
the tonpue and muscles of the
nech

The patient may not be completely
narcotized and suffer injury should
restlessness or excitement ensue
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TECHNIQUES AND PROCEDURES OF ANESTHESIA

Nephntis and other diseases ac-
companted by renal insufficiency

Diseases of the liver or other con-
ditions accompanied by hepatic

The products of detoxfication are
elimmated by the kadneys

Liver function 1s decreased dunng
avertin narcosts The drug s de

msufficiency toxified by the liver by conjugation
with glycurome aad

The carbon dioxide combining
power 15 decreased by avertm
Carbon dioxide 1s retamed due to
the respiratory depression

The solution may irntate the mu
cosa of the rectum or may not be
entirely absorbed and mterfere
with the operation

Diabetes or acidosis from any
cause

Diseases of or operations upon
the rectum or colon

COMPLICATIONS
Resprratory failure—Caused by overdosage or asphyxa due to ob
struction Treat by
a Artificial respiration
b Analeptic drug, such as metrazol, intravenously
¢ Empty the rectum by loosening the clamp on the catheter
Fatlure 1o oblain narcosts
a Dose was underestimated or incorrectly calculated
b The drug was not thoroughly dissolved
¢ The solution was expelled around the catheter or the catheter was
not left s stin
The cleansing enema was omitted or not satisfactory, or the avertin
was administered too soon after the enema
e The avertin was not added to the water
f The patient 1s “resistant” to the drug
Curculatory farlure
a2 The drug was given to a patient with a arculatory deficiency
b Overdosage—arculation fails secondary to respiration
Proctitis—Follows the use of decomposed or overheated solutions of
the drug
Prolonged drowsiness—Usually due to
a Overdosage or mcorrectly calculated dose
b The presence of hepatic or renal msufficiency or other disturbances
which prevent normal detoxfication
Use of the drug in aged indiniduals
The use of repeated successive doses of the drug
Prolonged use of supplemental agents such as ether
Use of another nonvolatile drug in conjunction with avertin
Skin rash—This 15 uncommon but 15 possibly caused by ehmnation of
compounds contaimng brommne which 1s denved from the avertin

d

c
d
e
f
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a Carcless preparation of solutions
b Incorrect waight used for caleulntions

¢ Calculations incorrect

d Lrror 1n estimation of dose required for the particular patient

Con ment
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Remain with the patient from the
moment of m)ection of drug until
complete recovery has accurred

Do not insert artifial urwns
mto the phanynx unless abso
lutely necessary

Admimister the solution at least
30 minutes before the scheduled
time of operation

Usc only freshly prepared solu
tions

Avoid overheating the solution

Maintain the solution at body
temperature until 1t 1s injected

Shake the solutton well and be
postive that the drug 15 com-
pletely dissolved

Alnays use distilled water to pre
pare avertin solution

Never use an old or deteriorated
solution
Support the chin constantly to

mamtain an unobstructed air-
way

Always apply restramts to the
patient on the stretcher when en
route to operating room Observe

Reasons

Relaxationof phan ngealstructures
and falling backward of the tongue
cause asphixia from respiritory
obstruction

The pharyngeal and laryngeal
reflexes 1re not abolished  dur-
g avertin narcosis Coughing or
retching  occurs  unless  supple-
mental ancsthesia s employed

Absorption of the drug and estab

hshment of complete narcosis may
require at least 30 minutes

The drug 1s ersily decomposed by
light, heat, or air Solutions which
are allowed to stand any length of
time become impure

Irntating by products (hy drobro

micacd and aldchy des) may form

Patients expel cold solutions The
solubility of the drug decreases as
the temperature falls and the drug
may precipitate from the solution

Undissolved avertin sinks to the
bottom of the flash when added to
water and remans there after
watery portionis drawn off Under-
dosage results

Tap water may contain munerals
and salts which hasten deterniora-
tion of the drug

Proctitis or cohtis may result

Obstruction to respiration may
easily result from the relaxation of
the tongue and muscles of the
nech

The patient may not be completely
narcotized and suffer injury should
restlessness or excitement ensue
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TECHNIQUES AND PROCEDURES OF ANESTHESIA

similar precautions when patient
1s on the table during the pre-
operative period 1n the operating
room

Record blood pressure, pulse,
and respiratory rate every five
minutes after the patient 1s nar-
cotized

Reexamine the calculations if
more than 8 cc of avertin fluid
are requred There 15 possibility
of an error

Do not attempt to use avertin
alone for complete anesthesia
Always use supplemental agents

Do not admmister repeated suc-
cessive doses of avertin except in
stances of sustained stimulation
(tetanus, convulsions, etc )
Store avertin m a cool place

Remember that amylene hydrate
possesses mild narcotic proper-
ties

Circulatory and resprratory de
pression may develop rapidly m
some circumstances

Maximum dose should not exceed
10 cc unless patient 1s large

Pathways from penphery to the
cortex are not completely blocked
Other drugs are necessary to assist
1n abolishing reflexes

The drug may accumulate 1n tis
sues due to slow detoxification and
cause prolonged, sustamned depres
sion

Heat, light, and oxygen hasten
the decomposition of the drug
The drug 1s a tertary amjy!l alco
hol

“STEALING” A PATIENT WITH AVERTIN

Defimiron  The admmmstration of avertin to a patient without his bemng
aware of the fact that he 1s to be narcotized and undergo surgery

Uses For performing operations upon extremely apprehensive patients The
procedure 1s widely employed for preparation of patients with thyrotoxt

Proc

cosis
edure

1 Weigh patient several days before the operation and estimate the vol
ume of avertin solution which will be required
2 Admmster an enema consisting of a volume of physiological saline

N

wn

equvalent to the volume of avertin solution Add several drops of
Congo red to the sahine and instill by the same technique as described
for avertm

Remove the catheter after several hours

Repeat the mstilation of saline for two or three days before the
operation at approximately the same time of day the operation 18
to be performed

Substitute the solution of avertin for the saline on the scheduled day
of operation
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Comment

1 Admimster the saline solution in exactly the same manncr as the aver

tin

2 Sclect onc individunl to admimster Al the encmas and caution him not
tovary the techmque at any time
Do not admimster the premedication until patient 1s narcotized by the
atertin
Do not apply the sphygmomanometer until the patient is narcotized
Instruct nurses and attendants not to discuss the procedure or men
tion details of surgery to the patient
Instruct nurses, operating room attendants, and others not to enter
patient’s room until narcosss 15 established
Do not transfer the patient to the stretcher until narcosis 15 estab-
lhished

[
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RET'T RENCES

Adnam, John Pharmacology of Anesthetic Drugs 3rd Fd Page 57 Charles C Thomas
Springficld 111 1955

Counal of Pharmacy and Chemistry Report, JA M A, 109 953,1937

Waters, R, M , and Muehlberger, C W Avertin, Arch Surg, 2/ 887, 1930

BASAL NARCOSIS WITH TRICHLORCTHANOL

Definstion A deep hypnosis produced by the rectal admimstration of an
y

aqueous solution of trichlorethanol
Uses Same as for avertin
Descraption Trichlorethanol 1s & clear, colorless iquid possessing an ethereal

TdordNo amylene hydrate 1s required as a solvent because the drugisa

qut
Cost Relatively mexpensive The manufacture of the drug 1s not restnicted

by patent, as1s avertin
Dose Tor adults, 100-125 mgm per kilogram The speafic gravity of the

drug s 1 550 Therefore, 1 cc equals 1,550 milligrams of drug
Calculations of Required Volume of Drug

The weight of the patient i pounds multiplied by 00045, multiphed by
mlligrams per kilogram, divided by 155 equals the number of cubic centi-
meters of trichlorethanol fiuid required
lhThe number of cubic centimeters of tnchlorethanol multiphed by 33 equals
E: number of cubic centimeters of water required to make a 3% solut:on
anlt)ple Patient’s weight 1s 154 pounds
osage requested by physician 1s 100 mgm per kilogram of bogd
154 X0 00045 equals 0693 ¢ y et
0693100, divided by 1 55 equals 4 60 cc trichlorethanol fiud required

46%330
ol equals 151 8 ce water necessary to make approumately a 3%

Premedication Same as for avertin
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Matersals Same as for avertin
Procedure Prepare and admimster the solution in the same manner as avertin
Advaniages Its advantages over other drugs are the same as for avertin Itss
supenior to avertin 1n the following ways
1 It s less expensive
2 1t1s somewhat more stable
3 It does not requure amylene hydrate or other sohvents as a velucle

Dised.antages Its disadvantages over other drugs are the same as for avertn
It 1s nfenior to avertin in the following ways
1 Itisless potent
2 Tts response and duration of action are more vanable
3 Tt causes 2 more pronounced respwatory depression
4 Itsdose1syudged with more difficulty and the results are more vanable
5 The duration of hypnosis 15 shorter

Comment

1 The chemucal configurations for tnbromethanol and tnchiorethanol are
the same, save that the halogen atoms differ

2 The solution should be mixed, warmed, tested, and admimstered  the
same manner as atertan

REFERENCES

Adnam John Pharmacology of Anesthetn Drugs 3rd Ed P 58 Charles C Thomas,
Springficdd, I 1953

Case E H Present Status of Trachlorethanol Anesthesiology 4 523, 8 ber, 1943

Molitor H ,and Robinson H Pharmacoogical Properties of Tnch.lorethanal Anesth and
Analg 7 258, September, 1938

Wood D A Avcrtm An Appreciation and Companson Anesth and Analg , 17 252, Sep
tember 1938

PARALDEHYDE
Defimtion  Analgesia and hypnosis produced by the rectal msuilation of
aqueous or oMy solutions of paraldehy de

Uses

1 For sedation in apprehensve subjects The drug s employed, particy

larly for chronic alcohohc addicts and psychopathic subjects
2 For analgesia in obstetncs
3 Tor basal narcosis in 1nhalation anesthesia

Cost A relatively mexpensive drog

Descriphion A colotless, mobile, shghtly water soluble bquid, with a pungent,
fruity, penetrating odor

Dose 101015 cc per 10 pounds of body weight

Materials
1 Paraldebyde (UST)
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2 Benzyl alcohol (NN R)
3 A rectal instillation <ct similar to that emploved for avertin

Premedication Morphine, gr 1/6 to 171, 3/4 to 1 hour previous to wstilla
tion Atropine or scopolamine, gr 1/150 to 1/100,3/4 to 1 hour previous
to nstillation

Technique

1 Measure required volume of paraldchyde and add to st 15 ce of
benzyl nleohot Usc the lower imit dosage for obese, extremely old, or
young subjects Mix well Iollow the routine descnbed under avertin
for the instillation

2 Allow solution to flow by gravity into the rectum It should flow as
rapidly as possible

3 Tollow with 30 cc. of phy siological saline to ninse out the catheter tube
and dissipate the drug in rectum and colon

4 Clamp the catheter and follow directions descrbed for avertin

5 Repeat dose when necessary

Advanfages It s a non toxic drug in hypnotic doscs
Dssadzontages
1 Tt s partly chmmated through the lungs and causes irntation and
salivation

2 It possesses a chinging odor which persists for several days in the vian-
ity of the patient

3 It 1s irntating to the mucous membranes of the rectum and colon

4 Tts dose 1s esmated with difficulty because susceptibility varies be-
tween individuals

5 Tts depth and duration of narcosis are non controllable

Contra Indications

1 Chronic nfections of respiratory tract or any disease m which the
wital capaaity 15 decreased

2 Duabetes or acidosis from any cause
3 Diseases of the hidney or hver
4 Diseases of the colon or rectum

Comment

1 Observe the usual precautions for rectal anesthesia with avertin
2 Do not omit the benzyl alcohol It acts as a local anesthetic and pre-
vents irntation to the rectal mucosa

REFERENCE

Combined Oral and Rectal Administration of Paraldehy de
2105 Anesth and Analg, 19 282 September, 1940

Kane H T andRoth G B
for the Relief of Labor P.
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Matersols Same as for avertin
Frocedure Prepare and admuuster the solutionin the same manper as avertin
Ad-antages Its adrantages over other drugs are the same as for avertn Jtis
supenor to atertn mn the followsng way s
1 It s less expensive,
2 Tt 1s somewhat more stable

-

3 It does not requre amylene hy drate or other solvents as a sehucle

Disud~as tages Its dicadvantages over other drugs are the same as for avertin
It s anfenor to avertin m the following ways
1 Ttusless potent
2 Yts response and duration of achon are more vanable
3 Tt causes a more pronounced respiratory depression
4 Itsdoseis judged with more difficulty and the results are more 1anable
5 The duration of hvpnous 15 shorter

Corrmerl
1 ‘The chemical configurations for tnbromethanol and trichlorethanol are
the same, save that the halogen atoms differ
2 ‘The solution should be mised, warmed, tested, and admmstered i the
same manner &s avertin
REFERENCES
Adnam John Pharmacdlopy of Anesthete Drog 3rd Ed P 58 Chardes € Thowas
Spnngheld M 1938
Case E H Present Status of Tnebloretbanol Anesthemolops 4 523 September 1943
“fohto H. and Robimson, H. Pharmacslogical Properties of Trichlosethana Asesth. and
Anzlg £ 238 September, 1948, o ne
Nood D A Svertin An Apprecation znd Companson, Avesth.and Ansly 17 252, Sep-
teraber 1938,
PARALDEHYDE

Defmition Anzlgessa and hypnosis produced by the rectal instillation of
agueous or ol solutions of paraldehy de
Uses
1 For sedatiop 10 apprehensne subjects The drug 1s employ ed, pariict
larh for chrome alcobolic addacts and psy chopathue subjects
2 For analgesa 1o obstetnies
3 For basal narcosis m inhalation anesthesia.

Cost A relativel mespensive drug

Descrig or A colorless, mobale, shghtly water soluble hqud witha pungent,
frnty, penetrating odor

Dose 10to13 cc. per 10 pounds of body wesght

Uo'ersals
1 Paraldemde {USP)
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4 TIncert the catheter approuimately sixinches into the rectum

Allow the solution to flow into the rectum by gravity as rapidly as pos
sible

Clamp but allow the catheter to remamin place Strap buttocks {as for
avertin) to prevent expulsion of the solution

Return the patient to the supine position and observe the airvay
closely and insert the artifical arrway 1f necessary

Attach the inhaler arranged for rebreathung, fill with oxy gen, and atlow
the patient to rebreathe the exhaled cther

©»n

o

~

3

Signs of Anesthessa These are cxactly the same as for ether anesthesia by
inhalation

Ad-antages The analgesic effects of cther can be utilized to better advantage
by this method than by halation

Dssadantages

1 The depth of anesthesta 1s non controllable Once the drugis admms-
tered, 1t 1s dufficult to retneve

2 The dosage cannot be estimated accurately Instillation may have tobe

repeated or supplemented Inhalation or other forms of anesthesia may

be required

The duration of action 1s unpredictable It vanes with size and meta

bolic state of the patient

It possesses the same pharmacological disadyantages as ether by 1n

halation

The greater part of 1t must be ehmnated by the lungs

Exatement and salivation are common dunng induction or recosery

Y

S

ot

Contra Indications These are the same as for ether by inhalation
Complications

1 Overdosage—thus 1s charactenzed by respiratory failure as with ether
by inhalation

Proctitis—this 1s due to the irntating action of ether upon the mucosa
Respiratory obstruction—this 1s due to relaxation and obstruction of
the arrnay, as 1n inhalation anesthesia

Exatement—tlus 15 caused by ineflective premedication, msufficient
ether, or slow absorption

Salivation—this results because the belladonna alkalod 1s meffective
or has been omitted

Failure to obtain narcoss—tiis results because the solution 1s ex-
pelled or there has been underdosage

[P N
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ETHER IN OIL RECTALLY ADMINISTLRED

Defimstron  Analgesia, or anesthesia, depending upon dose and state of sub
ject, produced by the rectal instillation of ethyl ether m o1l

Uses

1 For analgesia or anesthesia for surgery (superficial operations)
2 For analgesia in obstetrics
3 For relief of “status asthmaticus ”

Cost The ether ol technique 1s inexpensive

Materials The utensils and mstruments listed for avertin are satisfactory for
ether and ol

Ether (USP for anesthesia)

Olive, cottonseed, or other bland vegetable o1l

Rectal catheter, 16-20 French

A glass funnel approximately 2 inches in diameter with a stem which
fits nto catheter

5 One graduated synnge (10 cc ) to measure ether and o1l

6 A pharyngeal airway and tongue depressor

7 A clamp for the catheter

8 Anesthesia apparatus with mhaler for resuscitation and rebreathing

G N e

Dosage for Adulls

1 3/4 to 1 cc ether per pound of body weight The usual preparations
consist of a mixture of 50 to 659 ether 1n bland o1l (1 cc ether 1 cc
oil to 1 cc ether 1/2 cc ail)

2 Use the lower imt of the dose except for obese, large subjects

3 Do not exceed 160 cc ether, regardless of the weight of the patient

Premedication

1 Paraldehyde, 7 5 cc to 15 cc 1n an equal volume of o1l by rectum, one
hour prior to admimstration of ether (use technique described below
for premedication)

2 Morphine sulphate, gr 1/6 to 1/4 }one hour prior to admums
Atropine or scopolamine, 1/150 to 1/100/tration of ether

3 Cleansing enema 3 to 4 hours prior to instillation (as for avertn)

Procedure Follow the routine descnibed for avertin

1 Instill the mixture 20 minutes before hypnosts 1s desired
2 Place patient mn Sim’s position or on left side
3 Lubncate the anus and surrounding skin with vasehne to prevent 1rn

tation
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Vaterials

1 Targe «vnnge (20-30 cc ) of the bulb tvpe or one with long mpple
2 Reetal catheter of desired size (14-181 ) which attaches to syninge
3 Lubncant

4 2stnps of 1dhesin e for strapping buttocks together

5 Clamp or arters forceps for catheter

6 Yentothal for rectal use

7 Distilled water or normal saline

Preparation of Patient

1 Cleanse colon with a <aline encma at Icast 6 hours before mnduction
time (rught before preferable)

2 Admimster scopolamine, hyvoscyamine or atropine 1n proper dosage
(cce premedication)

Dosage

a Heawy basal narcosis—1 gm for cach 50 Ibs of bods weight
b Light basal narcosis—1 gm per 75 1bs body weight
¢ Hvpnoais—1 gm per 100 )bs body weight

Procedure

1 Dissolve pentothal in water warmed about body temperature to make
2 10% solution Draw mto synnge

2 Attach catheter to synnge and lubncate tip

Turn patient on left stde and 1insert catheter 4 or 5 inches nto the rec-

tum

Instiil solution as fast as patient tolerates it

Draw small amount of saline or water nto syninge and force mto

catheter to wash out solution rematning 1n catheter into rectum

Clamp catheter and remo e sy ringe

Strap buttochs together to help retain catheter in place

[N

o

Onset of Action

I Wathin 5 minutes Peak attamed mn 15 minutes
Duration

1 About one hour
Ad antages

L Does not irnitate the mucosa

2 Preapitation due to cooling does not occur (sith avertin 1t does)
3 Duration of basal narcosis longer than by mtrayenous route
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Con menl

1
2

£

(23

Dao nat warm the solution

Prepare the solution at the time
of 1njection
Do not omt premedication

Always have an ihaler available
for instant use

Employ the 65% solution for
rapid mduction and more mtense
narcosis

Reasons
Lther 1s lughly volatile and pasees
off

This precludes the passihility of
wntation from decomposed ether
Salivation, mucus formation, and
excitement are common without
it

Overdosage may readly occur m
such an uncontrollable techmque
‘The absorption of ether 1s retarded
by the oil

ETHLR OIL IN OBSTLTRICS
Premedicat on Pentobarhital, three gramns orally at onset of pam

Dosage
Lther, 60 cc (2 07)
Paraldehyde, 75 cc {025 0z)
Ohve oif, 120 cc (4 0z)

Techmgue Same as above

Comment
1 Be sure catheter passes beyond presenting part of fetus
2 Repeat every several hours if necessary
3 Supplement by mnhalation anesthesia if necessary

Uses
1

2
3

RETERENCES

Gwathmey, J T Ether Ol Aresthessa Lancet, 2 1756-1758 December, 1913
Gwathmey ] T Obstetnical Analgessa Surg Gyn Obs 57 190 August 1950

RECIAL PENTOTHAL

Defintiion Basal narcosis by the rectal istillation of an agueous solution of

sodium pentothal

As a prehminary to surgical anesthesia for children and other subjects
1n whom intravenous admmstration of drugs 1s not feasible

To control convulsive states

To perform diagnostic and non panful mmor procedures such as 3~
ray examnations, endoscopic examnations, etc



RY CTAT ANISTHISIA 01

Valerials

1 Targe svinge (20 30 cc) of the bull tspe or onc with long mipple
2 Reetrl catheter of deaired size (14-181 ) which attaches to «vringe
3 Tubncant

4 2<tnps of wdhesive for strapping buttocks together

> Clamp or artery forceps for catheter
6 Pcntothal for rectal use
7 Distilled water or normal sthine

Preparation of Pattent

1 Cleanse colon with a siine encma at least 6 hours before induction
time (night before preferable)

2 Admuntster <copoliming, hyoscyamune or atrapine i proper dosage
(sce premedication)

Dosage

a Heavy hasal narcosis—1 gm for each 50 Ibs of body weight
b Isght basal narcosis—1 gm per 75 1bs body waght
¢ Hvpnosis—1 gm per 100 1bs body waght

Procedure

1 Dussolve pentothal in water warmed about bedy temperature to make

210% solution Draw te synnge
Attach catheter to syringe and lubricate tip

Turn patient on left side and insert catheter 4 or 5 inches into the rec-
tum

~

©w

-

Instill solutson as fast as patient toleratesat
Draw small amount of saline or water into syninge and force nto

catheter to wash out solution remawning in cathcter 1nto rectum
Clamp catheter and remove sy ringe

Strap buttochs together to help retain catheter 1n place

[

-

Onset of Action

1 Within 5 ninutes Peak attamned 1n 15 minutes
Duration

1 About one¢ hour
Adtanlages

1 Docs not yrtate the mucosa
2 Precipitation due to coolin,

g does not occur (with avertin 3t doe
3 Duration of basal narcosss &

longer than by intravenous route



304 TECHNIQUES AND PROCEDURES OF ANESTHESIA
May be admimstered at bedside

Induces amnesia and hypnosis without excitement

Reduces post anesthetic nausea and vomiting

Permits use of drug when ntravenous route 1s not feasible
May be used 1n 1nfants and children

00 =3 O\ UL

Disadvantages

1 May cause respiratory depression

2 Response vanable due to vanation in mdividual tolerance

3 Laryngeal spasm may occur

4 Patient rouses when stimulated unduly

Contra-Indicatrons

1 Conditions characterized by respiratory depression, dyspnea, pul
monary insufficiency or obstruction
2 Suppurative diseases of the respiratory tract with secretions Spasm

results

3 Cardiac diseases with decompensation
4 Hypotensive states particularly 1f due to reduced blood volume

5 Renal disease with insufficiency

6 Dehydration with electrolyte disturbances

7 Anemua of sufficient degree to reduce oxygen carrymg power of blood
8 Inflammatory diseases of the rectum

9 As a sole anesthetic agent for procedures m which painful stimulation

occurs

10 Debilitated subjects and subjects in older age groups

Comment

1 Follow precautions hsted under
avertin

2 Omit enema if time of adminis-
tration 1s less than 5-6 hours
prior to anesthesia

3 Use saline for enema

4 Do not exceed a total of three
grams

5 Have ephedrnine, metrazol or pic
rotoxin available

6 Do not imtroduce artificial ar-
ways unless absolutely necessary
duning basal narcosis

Reason

Basic principles of rectal anes
thesia are same for all drugs

Stasis of flnd dilutes solution and
nhibits proper absorption of drug

Soap irntates mucosa Fluid may
be retammed for sometime after
enema

Overdosage may oceur

These are effective 1 combating
respiratory and curculatory de
pression

Laryngeal spasm may result
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Reduce dose for states character

1zed by Jow metabohc rate

§ Omut narcotics for premedication
in children

Non stenile tap water may he
used to prepare <olution

10 Administer onlv to fasting pn

tients

Although more concentrated solu

tions arc preferred solutions 1s
dilute as 29, may be used

-1

“w

1
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Such patients are less tolerant to
non volatile drugs
Restratory depression may occur

Satisfactory if distilled water 1s
not 1 ulable

Vomuting and 1spiration may oc-
cur 1f patient has full stomach

T arge volume 1s chief objection to
dilute solution

RLCTAL I VIPAI
Follow same procedure as that described for rectal pentothal using same

dose and concentration

RLCTAI SURITAI
Follow same procedure as that described for rectal pentothal using same

dose and concentration



PART VI

REGIONAL ANESTHESIA
GENERAL CONSIDLRATIONS OF REGIONAL
ANESTHESIA
Defimtion

Anesthesia produced by applying a drug at a pomt along the course of 8
nerve and abohishimg conduction of afierent and efferent impulses through the
segment affected

Synonyms
Conduction anesthesia, block anesthesia
Types

Regional anesthesia 1s subdivided mto various types classified according
to the site of application of the drug (Fig 9¢)

1 Spinal The spinal nerves are bloched at the antersor and posterior

roots in the subarachnoid space (Fig 96A)

2 Epidural The spimal nerves are
blocked n the epidural space
(Fig 96B) after acqunng a
dural sheath
Paravertebral The spinal
nerves are bloched as they
emerge from the mtervertebral
foramina, or mn the viemty of
the vertebrae (¥Fig 96C)
Nerse The somatic nerves are
bloched at some pont along
thesr course to the peniphery of
the bodv before they dividento
their terminal branches (Fig
96D)

Field The large termmal
branches are blocked by mject-

[

£

@

mg a wall of local anesthetic

drug at the border of the area

they supply just as they branch

(Fig 96E)

Topical The nerve end

Infiltration } mngs are anesthe-
tized by mnjecting

~r N

Fro 06 Types of remonal blocks (A)
Subarachoord or spinal (B) Epsdural (C)
Paravertebral (D) Nerve Block (E) Feld
block (F) lafiltration (G) Sympatbetic
block Note that 1n field block the nertes
are anesthetized as they dside wnta termunal
branches In filtration, and topical the
nerve endings are anesthetized

or spreading the drug n the area they supply (Fig 96F)

306
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Tocat AnisTHITIC DRUCS

Although numerous local anesthetic drugs have been prepared and are 1n
use, all 1n current use possess cert1n common physical, chemicnl, and physio
logical propertics The most important of these may be summanized as
follows

Phys

1
2

[

S

w

scal and Chemical Propertics

They are synthetic substances (except cocune)

They are basic substances possessing complex molecular structures
The majonity 1re amunes Most of them are esters

They form salts with mineral and orgamic tcids The snlts of hydro-
chloric acid are the most common ‘The salt 1s more stable and soluble
in water than the free bise Aqueous solutions of salts ire acid 1n re-
action (pH 6)

The base 1s more soluble in oils and other lipoids Aqueous solutions
are alkahine The free base 1s eamly preapitated by alhahs from aque
ous solutions of saits

They are incompatible with salts of mercury, siver, and other
metals

Physiologscal Properties

—

~

S

7]

‘The entical effective concentration of a drug which penetrates a nerve
1s higher than the blood concentration which gives rise to toxic mam

festations Consequently, the drug must be locihized 1n as small an
area and as close to the nerve as possible to prevent systemic absorp-
tion and toxic reactions

Excessive amounts 1n the systemic circulation give nise to toxic reac-
tions manifested by circulatory collapse or central nervous system
stimulation

Toxic reactions occur when the rate of absorption exceeds the rate
of ehimination or detoxtfication A large amount slowly absorbed may
produce a less severe reaction than a small amount quickly absorbed
or mtravenously administered The response obtained varies with
blood levels

Systemically small amounts are violent central nervous system stim-
ulants or cardiac depressants, large amounts are profound central
nervous system depressants and cause parlysis Sedative drugs, pat-
ticularly the barbiturates, antagomize the stimulation of the nervous

system but do not protect the heart

The duration of action, local tissue reactions, and effect upon various

components of the nervous system vary with 1nd are dependent upon
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TABLE X
CurreNTLY EMPLOYED LOCAL ANESTHETIC DRUGS
Use
Nome Synonym Salt Spinal | Epdural Nerve Field Block Tapdd
Block Block Block o opica
Infiltration

Procame | Neocamne | Hydro Wadely Recom Wadely Widely Possesses
UsP Novocame | chloride egx_pllgyed mended | employed | employed { noaction
0

5 50cc 2% | S0cc 2% | 100¢cc 1%
mg
Cocame Hydro Not Not Not Not Useful
USP chlonde ployed ployed | employed ployed | {with
caution)
4%
Pontocaine | Tetracamne | Hydro- Widely Employed| Employed| Not Useful
NNR Usp chlonde employed | 50 cc with employed | (wmith
Pantocaine 5-20 0 10% cautton | 100 c¢ of | caution’}
mgm 75 cc 01% 2%
0 10%
Nupercaine| Pereamne Hyvdro- Widely Not Not Not recom | Useful
NNR Dibucame { chlonde employed | employed | recom mended (w1th
2315 mended | 005-01% | cautionl}
mgm 019,
Butyn Butacane | Sulphate j| Not Not Not Not Usefal
USP ployed ployed ployed ployed | 2%
Metycatne | Neothesine | Hydro- Widely Widely Widely Wadely Useful
NNR Pip chlonde ployed | employed | employed | employed | 3%
754125 50 cc 50 cc 75¢cc 1%
mgm 15% 15%
Benzocame| Anesthesin | Not Ineffec Ineffec Ineffec Ineffective | Useful
USP employed || tive tive tive 5%
Benzyl None Not Not Not Not Usefual
Alcohol useful useful useful useful 4%
NNR
Monocane Formate | Recom Useful Useful Useful Not
mended 5% 1% 1% employed
50-100
mgm
Intracaine Hydro Useful Useful Useful Useful Not
chlonde || 50-100 | 1% 15% 1% employ ed
mgm
Apothesene| Hydro- Useful Not Useful Useful Not
NNR chlonde employed | 1% 05% useful
Diothane Hydro Not Not No Useful Recom
NNR chlonde employed | employed | employed { 05% T‘;’nded
0
Butesin Picrate Not Not Not Not Useful
r" Ly d r' d k" r‘ d

Lidocamme | Xylocame | Hydro- Not 30cc 2% | 50cc 1% | 5%
NNR

2%
chlonde employed | 25-35 cc

Cyclamne Hydro- 20-50 2% 30cc 2% | 50ce 1% | 5%
Hesyleame | © chlonde mgm 25235 ce ° ° ©
Lucane Hydro 50-100 2% 1%
Pendo- . chlontde ¢

camne
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the chemucal nature of the drug The properttes vany from drug to
drug

Lach possesses 1 11tent penod whach vanes mith the chenienl nature
of the drug and the concentration Time inters Al between moment of
application of drug on nerve until blockade 1s completely cstabliched
15 greater for longer Isting drugs 1s 1 tule

They are potentiated by proteins, potacsium 1on, vinthines aind numer

ous other substances

The action 15 reversible The conduction 1 the nerve fibre 1s restored
to normal when the drug 1s remos ed or ehnunated

They arc detovified by the liner The more easily nd quickly they
are detovified the less toxic the drug

The effectin e concentrition v 1ries with the size of nenve fibre Sensory
fibres are smnller and aficcted before motor fibres Stronger concen

trations are necessany for penetration into sheathed and myelinated
fibres

The comparatine touicits and potency of locl anesthetic drugs are diffi-
cult to establish because these factors not onlv vany from one speues to the
next, but also with the mode of 1dministration, rate of adnumstration, con-
centration employed, and rte of absorption within a g en spectes

Charactersstics of a Switable Anesthetsc Drug

—

~

PO O

Approumate values for tovicity
(cocame = 1)

Onset of action should be rapid, consuming not more than a few
minutes

Duration of action should allow sufcient time to complete the opera-
tion

There should be freedom from local irnitation to the nerves or tissues
Systemuc tovicity should be low

The drug should be soluble 1n water

The drug should be stable and boilable

It should be compatible with vasoconstrictors and with components
of tissue flmd

and potency of some common drugs

TABLE \I

Dryg

Cocune Hydrochlonde 1 1
‘rocaine Hy drochlonde ;
3
3

Toxicity Potency

Mety carne Hy drochlonde
Pontocune Hydrochlonde
Butyn Sulphate

Dupereane Hydrochlonde 305




310 TECHNIQULS AND PROCLDURES OT' ANESTHESIA

UsE 0F PROCAINE IN REGIONAL ANESTHESIA
Procaine hydrochloride 1s the least toxic and most useful of all the local
anesthetic drugs, and, therefore, the drug of choice The duration of action
averages approximately one hour The hydrochlonde is dissolved n agueous
physiological salime or distilled water

TABLE \II
Concentration Uses 12";:'::;" Atverage Dose
0 5% Infiltration, skin wheals 225¢c 200 cc
subcutaneous injection
10% Infiltration field blocks 125 ce 100 cc
20% Nerve eprdural and para 60 cc 50 cc
vertebral blocks
5 0% Spinal anesthesia 4ec 2 cc
10 0%, Spinal anesthesia 2cc 15ce
Comment

1 Decrease the dose for debilitated, cachetic, or aged subjects

2 Boil sterile physiological saline, add the desired weight of procaine
hydrochloride crystals, and boil three minutes longer to prepare a sterl
1zed solution of the drug

TABLE \IIL
CoMPARATIVE DOSAGE OF LOCAL ANESTHETICS

CC s of Drug Equuialent Io 1 cc Procaine

Procaine 2% 19 5% 25%
Maximum Volume 50 ¢cc 100 cc 200 cc 400 cc
Pontocamme 15% 1% 05% 02%
1ce lce lee lecc
Metycaine 1 5% 75% 509 25%
tec lcc lcc lec
Xylocame 29, 1% 5% 25%
3 mol cc 3 tool cc 3to lacc dtolcc
Intracame 2 19, 5% 25%
L(Zocc 27 1 c i-lcc
Cyclaine 2% 19, 5% 25%
fce ¥ee 3ce jec
Monocane 29, 1% 5% 25%
fec 2ecc 2ec Jcc

UsE oF VASOCONSTRICTOR DRUGS IN REGIONAL ANESTHESIA

Purpose

1 To produce local vasoconstriction for the prevention of rapid absorp
tion of local anesthetic drugs Toxicity 15 decreased and the action 1S

prolonged thereby
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2 To overcome hypotension caused by s1somotor disturbances resulting
from regional anesthesia
Drugs available The sympathomsmetic amines are the most useful viso
pressor drugs For mfiliration, epinephrine and cobefrin are preferred For
ks potension, cphednne, neosynephnine, epinephrine, oencthyl, methednine,
and mistures of pttwitrin and ephedrine are employed

Uses

1 To prolong anesthesia

Epmcphrme 2 stock solution, 1 1000 (USP ), 1s added to the local
anesthetic soluton The dilution employed vares from 1/10,000 to
1/100,000, depending upon the physiological status of the patient and the
preference of the surgeon Usually 1 100,000 15 ample

Cobefrin 1/200 15 diluted to 1/1000 to 1/10,000 Cobefrin 1s less pro-

nounced 1 1ts action than epimephnine and produces less systemic disturb-
ances

2 To relieve hypotension See spinal anesthesia

Indications

1 When njection of local anesthetic drug 1s made into hughly vascular
areas (scalp, gemtaha, etc)

2 When concentrated solutions of anesthetic drugs are employed
3 When local anesthetic drugs of relatively high toxicity are employed

Contra Indications

a When hypertension or cardiac disease exists
b If the subject 15 emotionally disturbed (thyrotoxicosis)

¢ For anesthesia of the extremities, particularly if penipheral vascular
disease 1s present

d In obstetrics—Ilabor may be delayed by use of epinephrine
e During combined local and inhalation anesthesia, particularly 1f cyclo
propane, chloroform, or ethyl chloride are employed

OvERDOsAGE or Toxic ReactioN oF Locar ANESTHETIC DruUcs
Causes of Overdosage

—

Accidental ntravascular injection of a drug

Injection of excessive quantities of the drug at one single time
Injection of a concentrated stock solution through error

Injection of a solution 1nto highly vascular areas without the addition
of vasoconstrictor substances

Use of ighly toxic drugs or drugs whose margin of safety 1s narrow

Topical application of excessive quantities or concentrated solutions to
mucous membranes

2
3
4

=3
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7 Use of average quantities 1n subjects who are debilitated, cachetic, or
otherwise possess an impaired detosiiying mechanism

Types of Reactions

Two types of systemuc reactions from local anesthetic drugs are recog
mized neurological or stmulating and circulatory or depressant types

1 Neurological type

Cause 1If local anesthetic drugs gam access to the systemic circulation
they cause intense stimulation of the nervous system If the dose 1s large or
stimulation 1s prolonged, depression follows The reaction may be divided
nto an early or shmulating phase and a delayed or depressed phase The
most common symptoms are those which occur 1n the following physiologrcal
systems

TABLE XTIy
Phase Central Mertous System Curculatory System Resparatory System
Larly partof stim | Excitement apprehension | Pulse vanes slowing of | Increased respiratory

ulating phase

or other symptoms of
emotional mnstablity
Sudden headache
Nausea or vomting
Twitchings of .mall mus

pulse more common
than an increase
Either an elesation or fall
1n blood pressure but a.
ange does occur

rate and depth

cles particularly of face | Pallor of skin
finger etc.

Advanced part of | Convulsions An increase m both blood | Cyanosis  dyspnea
stimulation pressure and pulse rate and rapid respira
phase tion

Depressed phase Paralysis of muscles Circnlatory failure Respuratory fallure

Loss of reflexes No palpable pulse Ashen grey cyanoss
Unconsciousness
Treatment

1 Inhalation of oxygen If respiratory movements have failed, inflate
the thorax by use of the mask and bag or other suitable method of
artifictal respiration

~

Inject a barbiturate intravenously Any barbiturate 1s swtable, but an

ultra-short acting drug such as pentothal or evipal 1s preferred Ob

serve the following precautions

a Inject enough drug to control the convulsions

b Start injection as soon as possible

¢ Support the airway and admimster oxygen or artifically respire the
patient 1if respiratory failure ensues

Prophylaxts

1 Always admimster a therapeutic dose of a barbiturate 1n addition to
other premedication when contemplating the use of a local anesthetic

drug
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~

Add epimephrine or some other suitable +1soconstrictor substance to
solutions when anesthetizing vascular arcas, such as the scalp, nech,
perineum, ctc

Use the weahest effective solution of the sclected drug

Measure or weigh accurately all solutions or drugs employed

Label stock solutions plunly or color them so that they are exsily
identified and not confused with dilute solutions

6 Aspirate before injecting ny solution

[Z N

Comment

1 An assistant truncd n anesthesin should observe and record blood
pressure, pulse, and respiratory rate throughout all operttions per-
formed with regional anesthesia

2 An apparatus for adnumstration of oxygen and artificial respiration

should always be nstantly avulable for all patients receiing local

anesthetic drugs

A soluble barbiturate and sterile equpment for intravenous admims-

tration should be v ailable for immediate use when any local anesthetic

drug 1s used for any purpose

4 Immediately termunate tnjection of any local anesthetic drug if any

unteward sy mptoms appear

Never diagnose an apprehension which appears during admimstration

of local anesthetic drugs as “hysteria

[

e

2 Circulatory or depressant type

Cause The local anesthetic drug, even after the injection of minute
amounts, produces syncope and airculatory fatlure by myocardial depres-
ston or vasodilatation or both This reaction has frequently been termed an
wdiosyncrasy However, 1t may occur after the use of therapeutic amounts
of the agent Two types may be differentiated, the immediate and the de-
layed The symptoms are as follows

Immediate type

1 Pallor

2 Tachycardia, occastonally bradycardia or arrhythma

3 Sudden collapse characterized by hypotension and low pulse pressure
4 Reaction on skin m area of injection

Delayed

1 Progressve drowsiness
2 Hypotension—feeble, slow pulse

Treatment

1 Prone position, lower head
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2 Artificial respiration with oxygen by any method which 1s instantly
available

3 Vasoconstrictors (ephedrine, epinephrine, neosynephrin, etc ) 1f hypo
tension 1S present

4 Open thorax and perform cardiac massage 1f asystole has occurred—
without delay Inject epinephrme into the nght auncle (025 cc
1/1000)

Prophylaxs

1 Never mject a local anesthetic drug into a patient who presents a his
tory of sensitiveness or 1diosyncrasy to a drug without investigating the
claim

2 Perform a shin and intranasal test with the drug before 1t 15 employed

Comment

1 Barbiturates are meffective in the circulatory type of drug reaction

2 Accdents frequently occur after mnjections of small amounts of drugs

3 Onset 1s sudden and without warming Treatment 1s usually meffective,
with disappointing results

4 Local anesthetics depress cardiac tissue

5 More frequent i debilitated, cachetic and aged subjects

SuBsTANCES USED TO PROLONG ANESTHESIA
Absolute Alcokol
Mode of Action

Causes destruction of nerve tissue Attachs smaller nerve fibers with
greater ease than large resulting 1n greater sensory than motor loss in mixed
nerve
Dosage

An area of necrosis 1 cm 1n diameter results from mjection of 5 cc nto
soft tissues Average dose 2 to 3 cc for each nerve trunk to be mnjected Ab
solute alcohol must be used from a dry syringe
Duration

One to s1x months or longer

Objectronable Features
a Pamful neuntis frequently follows 1its use
b Abstracts water from tissues and becomes diluted, producing an n
complete block.
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o

Docs not yield satisfactory block unless needle 15 in direct contact
with nerve or ganglion to be bloched

Results not satisfactory 1f injected after a bloch using aqueous solution
of local anesthetic because of dilution factor

Duration of block variable because nerve regenerates

£=

o

Benzyl Alcohol
Mode of Action

Causes ancsthesia and degeneration of nerve fibres Usually combined

with procaine, benzocane and other local anesthetic drugs Not ordmnanly
used alone

Bromsalizol
Mode of Action

Causes a blockade and some degeneration of nerve fibres by sclerosing
action Usually dispensed 1n a concentration of 4% 1n peanut o1l

Dosage
Usually 5 cc at each nerve trunk
Duration of Action
Several days to several weeks Very vanable
Local Anesthetics 1 Odl

Bases of procame, nupercaine, mtracane are prepared 1n oily solutions,
combined with benzyl alcohol, anesthesim, phenol, etc

Mode of Action

Slow release of the agent into the tissue from oil which tends to withhold
the drug Vields prolonged effect Also some nerve destruction

Dosage

Praocame 5cc 2%
Nupercamne 5 cc 02%
Intracamne 5 cc 2%

Ammonsum Sulphate
Mode of Action

Is alleged to cause a selective degeneration of C type of sensory fibre,
which carries diffuse deep, dull pain impulses !

Dosage

Usually used 1n combination with benzyl alcohol (Dolammn NH,SO, 0 5%
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Benzy! alcohol 0 75% NaCl 45%) The volume of Dolamin used equals the
volume of procaine mjected to induce the block

Duration of Action

Very varable No effect mn many cases One day to six weeks duration
may be expected

Phenol—6%

Mode of Action
Lake alcohol

Dosage

5 cc per nerve trunk

Duration of Action
Like alcohol

PN N7, U NN ey

MATERIALS REQUIRED FOR NERVE AND FIELD BLOCKS
AND FOR INFILTRATION ANESTHESIA (F16 97)

Two wheal needles (14 cm long, of 24 or 25 gauge)
Ether and shin sterilizer, for preparing shin
Sponge forceps and sponges for preparing shin
Six sterile towels for draping operative field
Four sterile towel clamps
Ten cc syringe for regional anesthesia equipped with a lock (Fig 98)
Needles—10 cm 20 gauge
8 cm 22 gauge
5 cm 20 or 22 gauge
0 5% procaine solution for shin wheals
Procaine or other desired drug in necessary amount
Sterile container, 250 cc or 500 cc, preferably of glass or enamel,
for reservorr for solution of local agent
Epinephrine solution (1 1000USP )
Physiological saline for drug which 15 to be diluted, or for testing
needles
Several squares of rubber (5 mm X 5 mm ) cut from rubber tubing,
which are to be used for markers (Fig 102, page 323)
Gloves and powder
Metal ruler (sterilized)
India ik or other marking substance which will not dissolve 1n ether
or shin sterilizers
Short acting barbiturate and sterile apparatus for admimstering the
same 1n the event of overdosage or toxic reactions
Inhaler for artificial respiration
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Fic 9. Synnges used for regronal ancsthesia The lock type of synnge 1s preferable
for ease in handling and to avord leakage about the hub of the needle

Comment

1 Arrange the above instruments upon 1 tray approsimately 12 mches
by 18 or 20 inches Wrap and have in readiness for use (ig 99)

2 The number of needles necessiry vanes with the type of block to be
performed Two of each are desirable 1f available

3 Syringes and needles may be of any type, but those designed exclusively
for regional anesthesia are preferred

TesTING FOR SENSITIVITY TO A LocaL ANESTHETIC DRUG
Object

To determine whether or not the patient has an 1diosyncrasy to the drug
which 15 to be employed

Matertals for Skin Test

1 Local anesthetic drug to be tested
2 Wheal needle and a small syringe
3 Physiological saline solution

4 Seventy per cent alcohol

5 Ether

6 Sponges

Procedyre

1 Cleanse sk on anterior surface of one of the forearms with ether and
sterilize with alcohol

2 Rase a small intradermal wheal approximately 5§ mm 1n diameter
with saline solution
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Fic 98 Assembly for rejlonal anesthesia (a) Large set for multiple nerve
blocks (b) Small set to be used for single nerve blocks
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Fic 99 Asembly wrapped and ready for use The instruments

are packed 1 a tray and wrapped and stenhzed by auteclaving and
kept in readiness for use

3 Raise a sinilar wheal 3 or 4 cm from this area using the local anesthetic
drug to be tested

Comment

1 After 5 minutes, 1f both wheals appear to be alike the test 1s negative,
1f the wheal produced by the drug 1s red and spreads over 2 wide trea
the test 1s most lihely positive and the drug should not be employed

2 A negative response 1s not assurance of tolerance

INTRANASAL TEST
Matertals

1 Sphygmomanometer
2 Several cubic centimeters of solution to be employed
Procedure

1 Apply sphygmomanometer to arm and record blood pressures at
3 minute intervals unt:l stabilized
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F1c 98 Assembly for regional anesthesia (a) Large set for multiple nerve
blocks (b) Small set to be used for single nerve blocks
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2 Alwavs imeert 4 needle in 4 direction
normal to the <han

3 Do not conncct the syringe to the  The waight of synnge and leserage
needle until the needle 1s properly  exerted obliterates cense of direction
placed, unless so speeified transmutted to fingers if only the needie

13 used

.
5
I n AT

. A
BNy st

Fic 100 Method of rmung ap intradermal sheal (A) The needle 1 wntroduced with bevel
down throwh 2 drap of procane until it prerces the shan (R) The needle s then rotated and
tnough of the drug injected mitradermally to form 2 (C) Ylanched area with an orange peel
appearance Incorrect method of rawsing & wheal 18 shown tn (D) The needle should not be
wtroduced into the subcutaneous areas

Fic 101 (A) Method of performing fanwise mfiltration for feld hlocks (a) Sk
:2}:3? x(nfalt!:mng the tissues as the needle 18 advanced (b) Shows the over(la::msngo‘:? :g:
solunql:. r::x the injection made through the adjacent wheal so that a contmuous wall of

8 L;st{b r;wn wto the ives (¢} Shows needle penetrating all layers of Lissues

e e od of rmsing a continuous intradermal wheal The wheal s first rased at point @

eedle 13 then introduced at the penphery an each wde and a succession of wheals 13 thus

produced ‘The meedle pont should always be thru t nto thy

e anesthetized
Is rased A contipuous mtradermal wheal around a hmb area after the fist whea!

3 known as a ga ter band ®
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Record pulse until stabihized

Introduce one drop of the solution to be tested into each nostrl with
patient 1n supine position

After three minutes mtroduce two drops into each nostril and note pulse
and blood pressure

After three minutes more mntroduce 4 drops into each nostril and note
pulse and blood pressure

Observe blood pressure and pulse every 3 mimutes for next 15 minutes
Neither a slowing or acceleration of the pulse nor an elevation or
depression of blood pressure should occur Look for tremors also

Comment

Sensitivity to drug will be manifest by significant lowering of blood pres
sure and alterations of pulse rate

1

—

~

w

Intolerance 15 not an allergic type of response resulting from an
allergen antibody interaction

The nasal test should always supplement the shin test

The nasal test when positive indicates effects resulting from absorbing
drug mnto blood and therefore 15 more logical and rehable The skin
test 1s of questionable value

PREPARATION OF PATIENT

For nerve blocks for major surgical procedures

a Withhold food

b Morphme gr 1%—Scopolamine gr %,0—1% hours prior to surgery

¢ Seconal gr 1%4 or pentobarbital gr 1% or other short acting barbr
turate i equivalent dose two hours prior to surgery

For nerve blocks for minor surgical procedures

Seconal or other barbiturate, as above

For diagnostic and therapeutic nerve blocks m ambulatory patients

a If patient 1s ambulatory and block 1s simple no premedication 1s
required

b If patient 1s apprehensive a barbiturate, as above, may be necessary

¢ Withhold food for at least four hours prior to the bloch

REFERENCE

ApRIANT Joun Anesthesta for mimor surgery S Chn North Amenca 37 1507, Oct, 1051

CoNDUCT OF VARIOUS ASPECTS OF REGIONAL ANESTHESIA

Comment Reason

1

Always raise an intradermal The shin 15 the most sensitive structure
wheal preliminary to the inser through which the needle will pass
tion of a needle through the skin
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Fio 10 The pupoe of a depth matker for sotroducng & needls into Lisues 18 shown,
The marler conssts of # piece of cork or rubber which can be moved the lensth of the shaft
of the needle.

Fic 103 After attempting a ®
g a.pirition rotate needle 150° and attempt aspuration
10 event needle bevel had been tmpinged upon wall of 1es el fn’stpum: (1;2) e
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4 Add the desired vasoconstrictor
drugs to the local anesthetic selu-
tions at the time the block 13 per
formed

Do not use discolored solutions of
local anesthetic drugs

w

=y

Advance the needle gently as 1t
approaches a bony landmark

-~

Always attempt aspiration by draw

ing back on plunger when the
needle 15 placed in the desired loca
tion Rotate the needle and repeat so
as to aspirate 1n two planes With

draw and replace needle 1n the event
blood 1s aspirated (Fig 103)

‘Watch patients during injection
for signs and symptoms of toxic
reactions Injections should be
termmated 1n the event reactions
oceur

[~

©

Always perform regional anesthesia
under circumstances in which an an
esthetic machimne 1s available

10 Always have a soluble short
acting or ultra short acting bar
biturate available together with
a sterile syringe and needle and
sterile water when using any lo
cal anesthetic drug

—-
-

Always drape the operative site and
mamtain absolute sterihity

12 Avoud njections mto highly vascu
Yar areas ot in the region of vascular
tissues such as hemangomas

13 Test needles and syringes for
patency by passing some solution
through them

14 Do not overpremedicate patients

TLCHNIQUES AND PROCEDURLS OF ANLSTHESIA

Vasoconstrictor drugs are amwnes and
are easily decomposed 1if allowed to
stand for any length of time

Decomposition may have occurred and
the drug may be ineffective or toxic,

The penosteum 15 (very) sensitive and
the patient may be disturbed from cate
Jess manpulations

This prevents mtravascular injections of
toxic amounts of the drug

Treatment should be instituted wm
medhately when prodromal signs appear
Do not wait until the severe toxic
mamifestations occur

The machine 15 needed for otygen, arti
fictal respiration, or general anesthesia if
the block fails

In the event touic reactions occur the
convulsions may be controlled by the
mtravenous admmnistration of the seda
tive

Prevent local infections and abscesses

Rapid absorption or intravascular 1n
Jection of the local anesthetic may occur

Needles mav be occluded by charred
blood, ail, ete

Patients will be top drowsy to cocperate
with anesthetist
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Fic 102 The pupose of a depth masker for introduang a needie into 11 ues 18 shown
The marker consists of a pitce of cork or rubber which can be moved the length of the shalt
of the needle

Fic 103 After attem
plng amucdion sotate needle 130 and agtempt aspiration (3
10 event eedle bevel had been tmpinged upon wall of veesel ﬁr:tp:m:c (1)( ) e
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15 Do not omt premedication

16 Always warm solutions to body
temperature

17 Omt vasoconstrictor drug from
local anesthetic solutions 1n blocks
on digits of hands or feet or when
cardiovascular and peripheral vascu
lar diseases are present

18 Never mtroduce any needle en
tirely to the hlt or hub

19 Avoid piercing nerves or per-
forming ntraneural injection

20 Reject blood stained solutions m
the event blood 1s aspirated Fill
syringe with clear solution

21 Repeat the aspiration test frequently
during njection of the drug

22 Always withdraw the needle as far
as the subcutaneous tissues when
changing 1ts direction

23 Always test the area of anes-
thesia with a blunt needle when
the block 1s completed or before
surgery 1s started

24 Always use a marker as a gude to
distance needle 1s introduced (Fig
102)

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Drugs mmimze toxic reactions Patients
are apprehensive and uncooperative

Onset of anesthesta 15 delayed or very
slow when cold solutions are employed

Vasospasm may be enhanced and
gangrene of extremuty result Drugs also
cause systemic vascular disturbances

Needles frequently break at the junction
of the hub and shaft and are thus diff
cult to retrieve

Neunitis may result from intraneural
1njection

Protens of blood may precipiate m
solution

The needle pomnt may shift shghtly dur
1ng injection and pass mnto a vessel

The needle may be bent or broken, di
rection 1s not changed if this 1s not
practiced

The block may be repeated n event of
failure before operative field 15 prepared

Most nerve blocks are “blnd” pro
cedures which may result in damage to
vital structures 1f carelessly performed

SPINAL ANESTHESIA

GENERAL CONSIDERATIONS OF SPINAL ANESTHESIA

Defimition

Anesthesia produced by the injection of a solution of a local anesthetic
drug 1nto the subarachnoid space A temporary paralysis of the sensory,
autonomic, and motor fibers 1n the anterior and posterior roots emanating
from the area bathed by the drug results Block 1s not caused by the drug’s

entering the cord proper
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Svnonyms
Subarachnoid block, spinal anaigesi

Types

Spinal anesthesta may be divided into the following types (a) single in
jection, and (b) continuous

Extent

1 “High Spinal"—anesthesi1 and analgesin extending abose the costnl

margin accompamed by varying degrees of mtercostal muscle paralysis

“Medum Spinal” or “Spinal”—anesthesia and analgesia extending

above the umbihicus but below the costal margin

3 “Low Spinal”—1nesthesia and analgesia not extending above the
umbilicus

“Saddle”~anesthes:a and analgesia confined to the sacral segments
only

X}

Uses

1 Tor surgical anesthesia

2 As an aid to diagnosis of diseases of the autonomic nervous system
(megacolon, vasospastic diseases, etc )

Drugs Employed

Although many local anesthetic drugs have been employed with success,
the following are currently popular for spinal anesthesia
1 Procame Also called novocaine, neocaine Vields one hour’s anesthesia
2 Pontocame Also called pantocamne, tetracaime (USP) Yields two
hour’s anesthesia

3 Nupercaine Also called percaine, dibucaine Yields three hour’s anes
thesia

4 Metycame Also called neothesine Vields one to 134 hour’s anesthesia,

5 Monocane Yields one hour's anesthesta

6 Lucame Yields 34 hour’s anesthesia
Materials

1

One slun wheal needle, 25 or 26 gauge, %4"-34" long
2

nte spinal needle, 20 gauge, and one spinal need]

22

(¢} X 3 p dle, gauge, rustless
3

One short needle, 19 or 20 ely
gauge, approximately 134/-2" -
on nee ), ge, approxima % long (Was

One syringe, 2 cc, equipped with a lach which fits the various needles
n the set
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One syringe, 5 cc, also equipped with a lock winch fits the various
needles 1n the set

Two medicme glasses, 2 oz size, for ming drugs or to act as a reser
votr for procame

One per cent procane, 2 cc stersle ampule, solution for nfiltrating
shin and mterspinous space

Several ampules of ephedrine sulphate solution (34 gr, 50 mgm),
or other vasopressor substance

One file for opening glass ampules

Four stertle towels and towel chps (or special draping sheet with
square openng, 6” by 6", m the center)

11 Shin stenhizer
- /:\
i -
.
- 7 - (@)
NENPEPSN "
{ § 2 e |
i . -~
e - 0 s
s . v o
\UGC1 b “mf’: Ay
VO OrgrOb ise s
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Fre 104 Sealed ampules of local anesthetic drugs for spunal anesthesix
12 Seseral gauze sponges and one sponge forceps for prepanng st
13 One ampule of the selected drug (optional or varies with techmique)
(Fig 104)
14 One introducer or Sise pude (Fig 105)
15 Completely equipped anesthesta machine
16 Pillow for supporting the head
17 Spbygmomanometer
Premedcatson Reason

1 Morphmne, grs 1/6 to 1,4, and
scopolamune or atropine grs 1/150

In case the bloch fais and general
anesthesia 15 necessary, the patient will
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to 17100, subcutancously, one hour
prior to nduction of nesthesia

~

Therapeutic dose of 2 short acting
bathiturate orally, one hour prior to
inducion of anestheaia

™

Intramuscular injection of ephednine
culphate, 3/4 gr, in instances In
which hvpotencion 15 anticipated (<ce
below)

kg 105 The Swse guide 15 a
trochar dectgned to facilitate
spinal puncture

Prelmimary Preparation

be prepared for 1t Act to sedate patient
duning eperation

lor counteracting tovic effects of Jocal
anesthetic drugs \ot ab olutely meces
ary

Vasoprescor drugs combat hvpotension

of <pin1] anesthean more effectively than
other drugs

12 Apply blood pressure apparatus to right arm
Record prehminary rezding of tension, pulse rate, and respiratory rate

Position of Patient (Fig 107)

1 Place the patient on his side (lateral prone) with head flexed toward
knees and knees flexed on thighs Use upright position for saddle or in

o

obstetrical patients, have assistant hold patient
Arrange the patient so that his bach 1s at the edge of the operating table

and perpendicular to the floor—upper shoulder should be level with liac

crest (g 107)
Preparation of Hands

1
Scrfub hands with soap and water or detergent in the same manner
, isy or surgical operation, for at least five minutes
Wipe dry and apply sterile rubber gloves
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Fic 106 Set up for spinal anesthesta The entire set may be placed 1n a small tray three or
four inches wide and six or eight inches long enclosed 1n two thick wrappers and stenlized ‘The
wrapper may be unfolded and spread over a flat tray providing z sterile set up The stenhzed
ampules are not included but are added at the time the set up 1s prepared

Preparation of Skin for Puncture

1 Open ampules of all drugs and test patency of needles and syringes by
washing them out with saline solution

2 Mark selected intervertebral space with a blunt pomted mstrument

Cleanse an area of shin with ether to remove skin hpoids

4 Apply 3%% 1odme or other accepted shin stertlizer to shin Wait
for sterilizer to act (three minutes) Prepare a large area

5 Remove excess 1odme with 70% alcohol

[

P > P _ %

A B

Fic 107 A The correct posiion for the patient mn performing spinal punctures The
shoulder should be at the level of the tliac crest The surface of the back should be perpendicular
to the table The patient should be placed with hus back at the edge of the operating table with
knees and thighs flexed and head flexed towards the knees

B The mncorrect positron in performng spinal puncture The shoulder 1s thrown forward the
head 1s extended the vertebral column 1s twisted
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Site of Lumbar Puncture

1 Tor “High Spimal,” 2nd or 3rd lumbar inter<pace, or any spice below,
if these are not 1ccessible (an imaginary perpendicular hine dropped
from the iliac crest passes through 4th lumber <pace)

2 Tor*“I ow Spinal,” 3rd and 4th lumbar interspace

Procedure for Lumbar Puncture

1 Raise a shin wheal
over the selected site
with procaine Use
the wheal needle
and 2 cc «yringe for
this purpose

Change wheal nee
dle to larger (Was
sermann) ncedle
and infiltrate deep
er tissues between
vertebral spines
with procaine

Draw ephedrine 1n
to 2 cc synnge stll
attached to Wasser-
mann needle and i
Ject 1t mto muscles
lateral to vertebral
column Insert the
needle through the
whealat 2 45° angle
to the skin into the
muscle Fioure 108 The needle 1s fi ft hand
Insert the Sise guide e needle 15 fived by the left hand when

attaching syringes removing or replacing stylet or snjecting
through the skin solutions

wheal mto the intraspmous space as far as 1t will go (optional)
Introduce the spinal needle with stylet in place through the gmde and
mto the spinal canal Rotate the needle 180°

Attach the 5 cc syringe to the needle and withdraw the destred amount
of spinal fluid Replace stylet

Attach Wassermann needle, add flud to the drug 1n the opened

ampule, and draw the solution i and out of the ampule until all
trystals are completely dissolved

~

Y

~

w

o
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o

Draw dissolved drug into syringe, remove the stylet, and attach

syringe to spinal needle

Hold needle firmly with left hand and syringe i night Draw back

shightly on plunger and withdraw approximately 05 cc of spinal

flrd nto syringe to determune whether or not there 15 a free flow

of flud and the needle 1s st1ll well placed (Fig 108)

10 Inject solution of drug at desired rate (see Individual techmques)

11 After mjection again withdraw 05 cc of flmd (to ascertamn 1f needle
15 still n place)

12 Withdraw needle, place dressing over puncture site and place patient
m desired position as quickly as possible

13 Establish the desired level of anesthesia (see page 333)

=]

SUBARACHNOID PUNCTURE-INTERLAMINAR (SUBLAMINAR) APPROACH
Uses
When puncture 1s not feasible by the mdline or lateral approach

Materials
Standard spinal set contuning 15 cm 20 gauge needle

Procedure

1 Arrange patient 1n same manner as for classical techmque (sitting of
lying)

2 Raise wheal 1 5 to 2 cm lateral to nudline at 4th or Sth lumbar verte
brae

3 Introduce needle 30-45° to surface of shin medially, cephalad, and
anteriorly (Fig 109)

4 As soon as bone 1s encountered 1mtiate to and fro movement changing
angle shghtly and advancing untl lammar hatus 1s reached

Comment

1 The needle enters the subarachnoid space 1 cm higher than the verte
bra at which needle enters

2 The course of the needle 15 determuned by the slanting position of the
lamina and not the position of the spinous process

3 If done above L-2, cord may be injured

SUBARACHNOID PUNCTURE, LATERAL APPROACH
Uses
YWhen the puncture 1s not feasible by the nudhne approach

Procedure
1 Mark the center of the mterspace with the thumbnail of left hand
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Fic 109 (a) Dorsal view of lumbar
tertebrac on mounted skeleton (b) Lateral
view of 1st 2nd and 3rd lumbar verte
brae. () Top tiew of second lumbar
vertebra A Po ition of needle in direct or
clas.tcal approach for lumbar puncture B
Latera! approach C Interlaminar approach
1 Body of vertebra 2 Transverse process
3 Dorsal spme 4 Lamina 5 Pedicde 6
Atticular process 7 Vertebral notch 8 b
Spinal cana)

2 Raise the wheal 15 cms from the midhine opposite the center of the
tnterspace

3 Introduce needle (ordmary needle) through the wheal at angle of 25°
to midline horizontally with no deviation caudad or cephalad

4 Gude needle towards mdlme ponting towards the left thumbnail
which 15 held there while procedure 15 being carried out

5 As soon as resistance 15 encountered (as the needle approaches the
ligamentum flavum) the needle 1s advanced slowly and carefully until
1t enters the subarachnoid space

Comment

1 The needle lies lateral to the supraspinous and intraspinous hgament
2 'When bony resistance 1s encountered it 15 due to the vertebral arch The

needle may be “worked” cephalad or caudad until the higamentum
flavum 15 encountered

3 Flexion of the spine 15 not required
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4 The needle does not have to be directed either cephalad or caudad

5 May be done 1n prone position

REFERENCES
KEerSENER, D and SHAPIRO, A L Interlaminal spinal anesthesta Am J Surg 122

43-46, 1946

Surgs, N and Woop, P Anesthesiology 12 241 243 March 1951

Control of Level and Intensity of Anesthesia

The following six extrmsic factors may be varned to affect level and i

tensity of anesthesia

1 Volume of solution mjected This 1s an important factor The greater
the volume of solution prepared with a given weght of drug the ugher
the level of anesthesia Sensory anesthesia will be more diffuse and
motor effort less intense Duration of action shghtly shorter This

Py
o

3

Fic 110 Posttions for establishing level
of spinal anesthesta when hyperbanc solutions
are employed (A) Treadelenburg posiion
necessary to secure level of anesthesiz for upper
abdominal surgery Note the doubled pullow to
sharply flex the neck and prevent ascent of
drug mnto the cervical region (B) Position to
which patient 1s returned after level 15 estab-
lshed 1n (A) or 15 placed for apesthesia for
lower abdominal surgery (C) Posttion for

low spinal The drug gravitates caudad Note
that the shoulders are supported by (b} braces

factor 1s best mamtamed constant by employing as small a volume of

solution as possible

2 Rate of myection of faud Rapid mnjection causes drug to ascend into
higher levels of the spmnal canal Slow njection causes the drug to be
deposited and localized at the site of puncture A “Low Spmal” results

3 Spectfic gravity of the solutron The specific gravity of spinal flud
averages 1 006 but ranges from 1 003 to 1 009
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If speatfic gravity of the solution injected 1s greater than that of
spinal fluid, the solution is termed k3 perbarsc Such a solution tends
to diffuse downward

1f speaific gravits of the solution approumates that of spinal flud,
the solutson 1s termed rsobarec Diffusion of such a solution 1s not
casy to control and m1y be upward ind downward

1f the specific gravaty 1s less than that of spinal flurd, st s termed
hvpobaric. Such a solution tends to diffuse upward and bathes
posterior roots when the patient 1s in the prone position

Position of patient after snjection This factor depends upon the specific
gravity of the solution employed The object 15 to prevent the solution

fi

rom diffusing cephalad into the cervical region

a Hjyperbaric solutions (Iig 110) For low spinal anesthesia, the pa

tient 15 placed 1n a flat or Fowler’s position so that the solution
gravitates caudad

For high spimnal, the Trendelenburg position with head sharply
flexed 1s employed

Fic 111 Position for establihing level of
pinal anesthesta when hypobane solutions are
employed The prone position insures con
tact of drug wath the dorsal sensory roots. (A)
Position required to secure level of anesthesia
for upper abdominal surgery Note that a pillow
1> placed under the thorax so that the trunk
1s 1 a horzontal plane and the neck 15 well
flexed to prevent passage of the drug into
cervical region  (B) Position for abdominal
and pelvic surgery (C) Position to which the
patient 1s turned from prone to supme after
anesthesia 1s established Note that the should
ers are supported by braces,

b Isobaric solutions The flat position 1s employed The level of
anesthesia 1s difficult to control by varying the position

¢ Hypobaric solutions (Fig 111) The Trendelenburg position 1s em-
ployed to mnsure a caudad diffusion of the drug Prone position 1s
often necessary to affect the sensory roots (see nupercaine)
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5 Site of myection This factor has little influence upon the height of
“high’’ spmal anesthesia Injection at lower segments may result in igh
levels of anesthesia 1f the rate of injection 1s rapid or the posttion of
the patient 1s modified after mjection

6 Dose of drugs The greater the amount of drug, the higher the level and
the greater the intensity of the paralysis The duration of anesthesia 1s
only shghtly increased by large doses (Figs 124, 126)

The following mtrinsic factors mfluence the level and intensity of anes
thesia, but are not controllable They must be taken into consideration
inducing anesthesia

1 The length of the cord The longer the cord the Iess intense the anes
thesia a given dose of drug will produce

2 The diameter of the cord This factor plays only a mnor role unless
the subject 15 unusually large or small

3 The subarachnoid volume The greater the subarachnoid volume the
greater the dilution and the less intense will be the anesthesia

4 Curvatures of vertebral column Varations in curvature of lumbar
and thoracic portions of the vertebral column may cause pooling of the
solution of the drug m thoracic or sacral areas depending upon the
specific gravity of the solution and position of the patient after mnjec
tion of the drug

5 Variations 1n mtraspinal pressure Straming, coughing, deep breathing
and labor pams in obstetrics cause changes mn spmal flud pressure
which cause cephalad advancement of the drug beyond desired spmal
segments

Factors Influencing Duration of Anesthesia

1 Chemcal nature of drug This 1s the most important factor which n
fluences duration of anesthesia Others are relatively msigmficant
The average duration of the common drugs 1s as follows
Procaine, one hour
Pontocaine, two hours
Metycame, 1% hours
Nupercaine, two to three hours
2 Dose of drug This influences duration to a certamn extent, but nof 1n
proportion to increase I arge doses provide more intense and extensive
anesthesia
3 Concentration of solution Concentrated solutions produce more mntensé
anesthesia An 1ncrease i duration occurs but not 1n proportion o
the increase n dosage
4 Vasoconstrictors See page 311
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Intensty of Anesthesia

Intenaty of anesthesr refers to

ANTSTHESTA 135

the completencss of the bleck to the

passages of impulses in a nenve by the drug 1t depends upon the following

two factors

1 The size of the nerve fibers Sensory and autonomic fibers are smaller

than motor Consequently they

are morc casily and quickly afiected

7 Concentration of drug in the soluion Dilute solutions affect the
smatier nerve fibers more effectively than the Iarge, nd produce sen
<ory ancsthesia with partial or no motor Joss when these fibers are ex
posed to a giv en concentration of drug

Ad antages of Spinal Anesthessa

Tt provides excellent muecular relaxa
ation

—

e~

It 15 accompamed by httle disturb
ance of metabolic procesces

P

It dicpences with the inhalation of
wntating drugs

FY

Tt allows use of cautery and electrical
appliances

o

It s snexpensive yn companson with
Some anesthetic agents and tech
mques of admimstration

=

May be administered by the operator

Disadvantages of Spmal Anesthesta
1 Xt 15 noncontrotable

2 s duration, although usually pre
dictable, 15 alnay, uncertam

3 The Possibility of fasture, or techm
€2l errots cannot be wholly excluded

Reasons

The reflex arc 13 interrupted and the
muscle 15 completely paralyzed

This applies if no hypotension ac
companies the anesthesia

Loss of consciousness, secretions, excite
ment, post anesthetic nausea, and som
nolence, as well as other disagreeable
features of inhalation anesthesia, are
ahsent

Most inhalation anesthetic drugs are
inflammable

The quantity of drug requred 15 one
small mitial dose

The surgeon may serve as anesthetist
when an anesthetist 1s not available

Reasons

Once anesthesia has been instituted, 1t
cannot be terminated or all deleterious
effects combatted

The operation may outlast anesthesia
and supplementary anesthesia subjects
the patient to the bad effects of two
anesthetics

Technical difficuliies occur even in most
skiiled hands
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1t 1s often accompamed by motor
paralysis at high levels

w

It 1s often accompanied by distressing
arrculatory changes

6 It 15 occasionally followed by post
operative neurological complications

7 The patient remains
throughout the operation

conscious

o

The vagal pathways from the viscera
are not blocked during abdominal
surgery

=

Impulses pass mto cord above area of
black

TECHNIQUES_AND PROCEDURES OF ANESTHESIA

This causes respiratory depression or
failure from the resultmg intercostal
paralysis

Paralysis of the muscles and autonomue
nervous system cause peripheral ar
culatory failure

These may result from the effect of the
drug on the cord, trauma from needle
infections, etc

All patients are not co operative—some
are not suited for 1t

Retching, nausea, and vomuting follow
traction on the viscera

Retrograde transmussion along sympa
thetic chain can occur

Complications of Spinal Anesthesia Reasons and Treatment

1 Hypotension (often called “spinal shock” or primary shock) The de
gree of shock depends upon the number of segments paralyzed It1s
usually more pronounced 1n “ligh” spinal anesthesia

2 Charactersstics of “spinal shock”

a It occurs early during anesthesia It 1s probably due to sudden re

laxation of vascular bed

o o

Systolic pressure falls Due to decreased cardrac output (F1g 112)
Diastolic pressure 1s well maimntamed If 1t falls, 1t falls shightly It

does not fall 1n proportion to systolic The peripheral resistance 15
only shghtly decreased Venous and capillary stagnation occur

-0

Pulse pressure 1s decreased Due to decreased cardiac output
Circulation time 1s prolonged Due to decreased cardiac output
Bradycardia 1s more frequently observed when ephedrine or other

vasopressor drugs are not used Possibly due to vagal predomunance
following sympathetic paralysis

o

The blood volume 15 not reduced, the vascular space 1s increased

3 Treatment Admmster a vasopressor drug if the hypotension 1s severe
Any of the following 1s satisfactory Admimster the amount necessary
to obtain the desired therapeutic effect
a Ephedrine, gr 34 (50 mgm ), half intravenously, half intramuscu

larly
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Fic 112 Blood
tarked decrease 1o
the narrowed pulse

Pressure pattern commonly observed during spimal anesthesia Note the
systolic blood pressure the comparatively smaller decrease of the drastolic
pressure and the bradycardia Note the prompt effect of the vasopressor
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Fe

It 1s often accompanied by motor
paralysts at high levels

w

It 1s often accompanied by distressing
arculatory changes

=3

It 1s occasionally followed by post
operative neurological complications

-

The patient remamns conscious

throughout the operation

)

The vagal pathways from the viscera
are not blocked during abdommal
surgery

o

Impulses pass into cord above area of
block

TECHNIQUES:AND PROCEDURES OF ANESTHESIA

This causes respiratory depression or
failure from the resulting mtercostal
paralysis

Paralysis of the muscles and autonomic
nervous system cause peripheral ar
culatory failure

These may result from the effect of the
drug on the cord, trauma from needle
mfections, etc

All patients are not co operative—some
are not suited for 1t

Retching, nausea, and vomting follow
traction on the viscera

Retrograde transmusston along sympa
thetic chamn can occur

Complicatrons of Spmnal Anesthesia Reasons end Treatment

L Hypotension (often called “spwmnal shoch” or primary shoch) The de
gree of shock depends upon the number of segments paralyzed It 1s
usually more pronounced i “lugh” spinal anesthesia

2 Characteristics of “spmnal shock”

a

o v

-0 o

g

It occurs early during anesthesia It 1s probably due to sudden re
laxzation of vascular bed

Systolic pressure falls Due to decreased cardiac output (Fig 112)
Drastolic pressure 1s well mamtamed If 1t falls, 1t falls shghtly It
does not fall n proportion to systolic The peripheral resistance 15
only shghtly decreased Venous and capillary stagnation occur
Pulse pressure is decreased Due to decreased cardiac output
Circulation time 1s prolonged Due to decreased cardiac output
Bradycardia 1s more frequently observed when ephedrine or other
vasopressor drugs are not used Possibly due to vagal predomnance
followmng sympathetic paralysis

The blood volume 15 not reduced, the vascular space 1s increased

3 Treotment Admimster a vasopressor drug if the hypotension 1s severe
Any of the followmng 1s satisfactory Admimster the amount necessary
to obtain the desired therapeutic effect

a

Ephedrime, gt % (50 mgm ), half intravenously, half intramuscu
larly
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Diseaces of the reepiratory system
accompanted by a decreate an vital
capacity

Anerna The type matters ittle The
reduction in total hemoglolnn s the
important factor

Reduction m blood olume Hemor
thage or operations which may be
complicated by hemorrhages De
hvdration, <hock

Discases causing ncrcased ntra
abdommal  pressure Distension,
ascites, pregnancy, ovanan {umors,
etc,

Seplscema

Infections  abont the vertebral
column

Upper abdommnal surgery
Anatomical  disturbances of the

vertebral column

Psyclucally disturbed subjects

Petients of advanced age

ANFSTHESIA 339
Interco tal paralyas may decrere udal
exchange and further decrase satal ca
pacity

The oxygen carrying power of the blood
18 reduced Anour may occur m tugh
<pinal if intercostal paralysis 1s present

Severe hypotension may ensue  The
compensatory mechamsms which at
tempt to readjust the vascular system
to normal are disturbed by spinal anes
the<n

These conditions restrain diaphragmatic
activity and prevent venous return fo
the heart contnbuting further to ar
culatory failure

The infecting orgamsms may be carred
into the <pmal canal by the needle

The tnfective orgamisms may be carried
into the spinal canal by the needle

Circulatory  disturbances occur  fre-
quently during “high spinal” anesthesia
The nadence of respiratory complica
tions 1n the post operative penod 1s ligh
if spinal anesthesia 1s employed for this
type of surgery (10 12%)

The lumbar puncture may be imposs:
ble to perform under these arcum
stances

They are disturbed during the operation
and become restless Mentally unstable
subjects may suffer “psychic trauma

Cardiovascular changes are the rule
rather than the exception If hypoten
sion 1s a complication, 1t does not re-

spond readily to vasopressor drugs or
other therapy
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IECHNIQUES AND PROCFDURLS OI' ANTSTHESIA

Neosynephrine, gr ¥4 mgm ntravenously very slowly
Desoxyephedrine, 10 mgm Half intravenously, half intramuscularly
Vasoxyl, 5 10 mgm Half intravenously, half intramuscularly
Oencthyl, 50 100 mgm Half ntravenously, half intramuscularly
Lphedrine, gr 34 (50 mgm ), and pitressin, 5 umts Half slowly
mtravenously, and half intramuscularly

4 Resprratory fasiure The two most common causes are these

a

v

Central depression resulting from cercbral anema caused by the
hypotension This responds to artificial respiration and vasopressor
drugs if treated immediately

Paralysis of phremic and intercostal nerves 1t the anterior roots in
subarachnowd space due to cephalad mugration of deug This re
sponds to artificial resprration with oxygen by wsufflation with bag
and mask until nerves regan function

Nausea and emesis This comphication occurs during the anesthess

There are three underlying causes

1

o

o

Contra

Anemia of medulla accompanying hypotenston Heralded bv vawn

ing Usually reheved by inhalation of 100% oxygen m conjunction

with a vasopressor drug

Traction on the mesentery and ntra abdomsnal organs This causes

impulses to reach the medulla via the vag Light anesthesta with

cyclopropane, pentothal, mirous oxide, or intravenous morphine

should be given

Duffusion of the drug into the medullary area Use sedation

d Narcotics used for premedication

¢ Sumulation caused by visopressors used to overcome hypoten
s1on

Indicateons to Spmal Anesthesia Reasons

1 Cardiovasculer diseases Circulatory depression 15 a promunent

a
b

24

Myocardial diseace and common disturbance i spmal
Hypertenston, moderate or anesthenia It s the result of physiologt
severe cal changes due to paralysis of central
Hypotension from any cause (m  nervous system and paralyss of the
cluding shock) sympathetc fibers The relaxation of
Disturbances of cardiac thythm  muscles and paralysis of intercostals
Decompensation from any cause  interfere with the venous return to the
teart

1 Neurologscal diseases

a

b

Degenerative diseases of the en  Patient may aseribe symptoms of prevt
tire or any part of the nervous  ously existing lesions fo spal anes
system thesia Often of medicolegal importance

Suppuratwve diseases of the nerv
ous system
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§ The prtient was not pliced mn the correct posifion after wnjection
9 There was a delay 1n plaang the patient 1 the correct position after

the drug was injected

Con ment

~

[

ES

w

o

-

[

©

Never introduce a needle as far
as the hub

Warn the patient when the intra
dermal wheal 15 raized or the <hin
15 cleansed

Always hold the needle with the left
hand when the <olution 1s bemng 1n
jected Manipulate plunger with
nght hand when aspirating or in
Jecting solutions

When attaching syninge to <pinal
needle to aspirate flud or nject
drug, hold it n the nght hand
Grasp plunger with thumb and sec
ond finger and barrel with third,
fourth, and fifth, and apply to the
needle

Always use a stylet when intro
ducing the needle Replace, after
flnd 1s waithdrawn

If lumbar puncture 1s unsuccessful
n one nterspace, attempt 1t in
another

Do not barbotage (repeatedly with
draw and remject solution)

Do not allow the patient to flex or
extend his head or “stramn” after
drug has been injected

Do not administer carbon diowide

Reason

Needles usually rust at the junction of
the hub and shaft and break at this
pant

The patient m1y be startled and move
suddenly out of the arranged position if
he 1s not warned of such mancuvers

The needle may shift of 1t 1s not held
firmly Yailures result from shifting of
the needle

The barrel of the synnge and the
plunger are both under control so tha*
air 1s neither drawn in nor out and no
solution 1s Jost

Tissue or blood often blochs the lumen
Loss of flwd or aspiration of air into
spinal canal 1s averted

“High spmnal” anesthesia may be
duced by injecting the drug at a lower
level, and varying the techmque corre-
spondingly

The level of anesthesia 1s difficult to
control, because the drug 15 spread over
a considerable distance 1 the spinal
canal

The drug may diffuse mto the upper
thoracic or cervical region from the
effects of the increased venous pressure
which often results from straming

Carbon dioxide has no vasopressor effect
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13 Children Circulatory system 15 more lable m
children The level of anesthesia 13 diffi
cult to control They are psychically
unswited for surgery 1n a conscious state

Faiures

Incomplete or unsatisfactory anesthesias are due to mexperience or to
errors 1n technmque The following are some of the more common causes of
failure

1 The needle possessed too long a bevel and thus rested partly n and

partly out of the subarachnoid space (g 113)

Fic 113 Cffect of rotation of needle in performung lumbar puncture (A) Position of needle
as 1t pierces the arachnoid Note the flap of tissue i lumen which interferes with free flow of
spinal flurd (B) Needle rotated through an angle of 180 Note that the lumen s cleared and 2
free flow of fimd 18 msured (C) A long beveled needle used for spinal anesthesia Note that the
needle 15 partly 1n and partly out of the subarachnoid space The drug will be partly if not almost
entirely deposited 1n the extradural space

2 The needle was not held with the left hand when solution was njected
and 1ts position was shifted by the pressure on the plunger of the
syringe

3 The patient moved suddenly after the puncture or during mjection and
caused the needle to shift its position

4 The drug was old or decomposed from heat or other factors

Some unknown mtrinsic factor, such as resistance of the patient to the

drug, tumors 1n the canal, or anatomical distortion, was present

The operator neglected to add drug to the solution

The solution was mjected too slowly or too rapidly

(7.3

-~ o
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20 Alwavs have an anesthesn app
ratus avarable for in tant uce, when
conducting <pmal nesthesia

o

Record Dlood precsure and pulee
cvers two or three minutes dunng
the first 13 minutes of anesthesia,
and every five ninutes during the
remainder of the operation

22 Watch respiration closelv A<k the
patient to take a deep breath from

time to time

23 Never allow the patient to be un
attended at any time dunng the
course of anesthesia

24

Admimster morphine or a barbr
turate intravenously when the pa
tient becomes restless in  cases
involving prolonged anesthesia (1/8
1/6 gr)

25 Remember that the level of sensory
anesthesia 1s not an ndex of the
degree of motor paralysis

26 Always record the exact moment of

mnjection of the drug

27 Cover the patient s eyes during

the operation (Fig 114)

Minimize conversation between
members of the surgical team
during the operation and bear n
mind the patient 15 conscrous

313

Talure to obtun prolonged or sitis
factory ancsthesia may require supple
mental mhilation ancsthesr  Respira
tion may fail 1nd an nhaler may be
neces ary for artificial respiration

Circulatory collapse occurs most often
in the period 1mmediately after nduc
tion of anesthesia

Respiratory faillure may occur before
arculatory fatlure if the drug ascends
nto the cervical region

Changes 1n the patient’s status occur
quichly and unexpectedly and may re
sult 1n a fatality

The sedatve mummzes restlessness
wshich always accompantes long anes
thesia in even the most unco operatie
sub)ects

Sensory nerves are more easily attached
by drugs and a gher level of sensory
anesthesia than motor may result from
diffusion

Reference to 1t may be necessary to
determine whether or not 1t 15 safe to
change the position of the patient duning
surgery

If the operating room lamps have a
murror or gh polish patient may see
surgery

Conversation may have a disturbing
psychic effect on the patient Patient
may hear comments concerning the ma
hignant disease or details of operation
which may upset him
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with the oxygen i the event of
hypotension, nausea, or vomiting

Administer ephedrin or other vaso
pressors preoperatively only when
hy potenston 15 anticipated

Place the patient in the destred post
tion promptly after the drug 1s
mjected

Allow the patient to remain flat in
bed after the anesthesia for a mim
mum of four hours

Request an attendant to hold the
patient in the desired position during
the induction of anesthesia

Always draw back on the plunger
(aspirate) when njecting any local
anesthetic drug into any tissue

Withdraw and cleanse needle 1if
gross blood 1s obtamed n attempt
ing the puncture Attempt puncture
at another nterspace

Hold the needle at the hub when
forang solution n and out of the
ampule (1f syninge has no loch)

Strap legs and restrain wnsts after
anesthesia 1s induced

Be positive the spmal flud flows
freely before mpecting the drug

Always determine the level of anes
thesia at frequent intervals and re
cord 1t according to the spwnal seg
ment mvolved (Th 1, Th 2, etc)

during spmal anesthesia  Increased
respiratory volume may cause “pushing”
during abdominal surgery

Not all patients develop hypotension
duning spmal anesthesia Undestrable
side effects may follow use of drug

A delay may result in diffusion of the
drug to undesired levels or in failure
to secure the desired level

The procedure 15 believed to avod
“spinal” headache

The patient may shift s position or
make sudden movements during the
lumbar puncture

Avoid ntravascular jection of the
infiltrating agent

The needle may be in an artery or vemn

The needle may drop mto the ampule
and spoil solution by contamination

The block may fail or “wear off” durng
the operation and general anesthesia
will be needed 1 which case 1t 15 de
sirable to have the patient restramed

A sluggish flow indicates needle 15 not
properly placed in the subarachnoid
space (Fig 113)

In some techmiques the height may shift
during surgery
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34 Color sterlizing <olutions with suit  Cracks i wmpules may pies unnoticed of
able dve, ~uch as methylene blues clear solution 38 used Dye sndicates
contaminttion has occurred
PosTANESTHITIC CoMiLICATIONS OF SPINAL ANFSTHFSIA
Headacl ¢

Thus 1s the woct vexsome wnd annoying comphication encountered m the
postanesthetic period

~s

v b

o

Canse Mot defimtely hnown Beheved to be duce to

a Lethage of spinal flwd from the puncture m dura Loss of cushion
ing effect causes traction of bran on meninges and blood vesse's

b Sterile or chenmeal meningismus or meningitis

¢ Excess accumulation of spinnl flmd

Symptoms Throbbing, pulsating headache distnibuted over frontal or
ocaipital are1 or belund eyes or over back of the neck, aggravated
by changes m posture particularly when shifting from recumbent to

upright position, often accompamed by nausex, dizziness, tinmitus,
ete

Onset Usunlly after first 24 hours after lumbar puncture, unusual 1m
mediately after puncture May be delayed seven or eight days More

frequent m women than men and wn apprehensive and emotional sub-
Jects

Durations Several days May be prolonged for weels or months
Contributory jactors

a Sex More frequent in females than males

b Type More frequent m obstetrical patients and s “low spmal”
¢ Psyche Mote frequent m intellectual type of patients

d Drug Of no notable significance Occurs with all drugs

e Volume of solution used of no consequence

Treatment Therapy 1s dwected to (2) pam rehief, (b) sedation, (c) cor
Tecting or removing cause
a Place patsent at rest Changes in posture may aggravate and 1p cer

tam cases cause nansen Ice cap may be beneficial

Adminsster an apalgesic—aspinn, coderne, demerol, etc Start with
milder analgesics and wot} upward, using narcotics only as a last
Tesort

Sedation Phenobarbital, gr 10 q 4h IM, seconal 1
to 3 at
mght Also snhibits nausea ’ &

b

a
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114 A towel 1s placed over the eyes dunng the urgical procedure and a tramed obsenver
watches the patient dunng every moment of the procedure

Always have a syrninge and a
vasopressor drug in readiness
particularly at onset of anes-
thesia

Place the patient 1n the sitting
position 1f the subject 13 obese or
m instances of difficult lumbar punc
ture (Fig 125, page 369)

Remember that the onset of and
disappearance of motor and sensory
anesthesia are not simultaneous

Use sealed, stenle, dividual
ampules of all drugs and solutions
for intrathecal mjection

Submerge sealed ampule 1 alcohol
or other swmtable cold stenhzing

agent.

Onset of hypotension may be rapud 18
many mstances and treatment must be
mstituted without delay

The vertebrae are rendered more prom
nent and lumbar puncture 1s simphfied
1 the upnght position

Each tvpe of nenve fiber responds n 2
different manner to a giwven drug

Withdrawal of drugs from multiple
dose vials held from without sterte field
may lead to contamination or nfection

Epinephrine, ephedrine, glucose and
many local anesthetics da not withstand
heat stenihzation
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34 Color sterthzing solutions with swit  Crachs i ampules may pits unnoticed 3f
abile dic, such as methylenc bluea  clewr <olution is used Djye indicates

contarmnation has occurred

PosT AN STHT TIC COMITICATIONS OF SPINAL ANFSTHISIA

Headacke

This 15 the most \exsome nd wnnoying comphcation encountered m the
poctanesthetic period

—

e

B

=

Causc Not defimtcly known Behieved to be due to

a Leakage of spinal flud from the puncture m durn Loss of cushion
wmg effect cavses traction of brun on meninges and blood vesse's
b Stenle or chemucal r Fi or memngiis

¢ Excess accumulttion of spinal flmd

Symptoms Throbbiny, pulsating hewdache distributed over frontal or
ocaipital 1rer or behind eyes or over back of the nech, aggravated
by changes in posture parhicularly when shufting from recumbent to

upnight position, often accompamed by nauset, dizziness, tinmtus,
et

Onset Usually after first 24 hours affer lumbar puncture, unusual im
mediately 2fter puncture May be deltyed seven or eight days More

frequent 1n women than men and in apprehensive 1nd emotional sub
Jects

Dyration Several days May be prolonged for weehs or months
Contributory factors

a Sex More frequent in females than males

b Type More frequent m obstetrical patients and 1 “low spimal ”
¢ Psyche More frequent 1n mteliectual type of patients

d Drug Of no notable sigmficance Occurs with all drugs

e Volume of solution used of no consequence

Treatment Therapy1s directed to (1) pamn relief, (b) sedation, {c) cor-

recting or remaoving cause

a Place patient at rest Changes 1n posture may aggravate and 1 cer-
tain cases cause pausea Ice cap may be beneficial

Admimster an analgesic—aspirin, codeine, demerol, ete Start wath

mulder analgesics and work upward, using narcotics only as a last
resort

b

a

Sedation  Phencbarbitat, gr 10g 4k IM, seconal
N 1ie2
rught Also inhibits nausea ' # "
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TECHNIQULS AND PROCEDURES OF ANESTHESIA

114 A towel 1s placed over the eyes dunng the surgical procedure and a tramed observer
watches the patient dunng every moment of the procedure

Always have a synnge and a
vasopressor drug in readmess,
particularly at onset of anes-
thesia

Place the patient 1n the sitting
position 1f the subject 15 obese or
mn nstances of dufficult lumbar punc
ture (Fig 125, page 369)

Remember that the onset of and
disappearance of motor and sensorv
anesthesia are not stmultaneous

Use sealed, sterle, ndividual
ampules of all drugs and solutions
for mtrathecal injection

Submerge sealed ampule 1 alcohol
or other swtable cold sterhzing

agent

Onset of hypotension may be rapid m
many instances and treatment must be
instituted without delay

The vertebrae are rendered more promi
nent and lumbar puncture 1s simplhfied
n the upright position

Each type of nerve fiber responds 1n 2
different manner to a given drug

Withdrawal of drugs from multiple
dose vials held from without stenle field
may lead to contamination or infection

Epinephrine, ephedrine, glucose and
many local anesthetics do not withstand
heat sterilization
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Svmptoms Parthais and Toss of sensition of lower half of body

Most frequently 1ccompimed by unnary and fecal incontinence

Oiten referred to 1s “caudn equina syndrome

Onset UsuaMly herlded by excruciating pun in lower half of body

accompamed by shock like state and often com?, and ripudly en

<umng partlysts Also, onset m1y be gradual i from one to several

davs after the spinal anesthetie Charactenized by progressive loss

of sensation, paresis ind loss of sphincter control

Probable cansats ¢ factors

(1) Pre evisting neurological disease, such as cord tumors, mychtis,
multiple sclerosis, combmed degeneration of the cord, tabes,
cte, which 1s aggrnated by the procedure This 1s most prob
able cause Patient previously unaware of pre eusting symp-
toms May notice them after 1nd 1ssociate them with the spinal
anesthesia

(2) Trauma Due to performing the Jumbar puncture above L-2

(3) Techmeal error Inadvertant mjection of wrong substance mus-
taken for the drug

(4) Idwsyncrasy or hypersensitive response to drug

(5) Use of concentrated solutions of local anesthetic drugs

(6) Contanunation of drug by sclerosing agents (alcohol, phenol)
used for sterilization of ampules

Incidence Very mfrequent Tigures vary with chinics reporting 1

mn 20,000 and upward

Treatment Lntirely symptomatic Analgesics for pamn, physto

therapy, etc

Prognosis This 1s the most serious and feared and almost entirely

unavordable complication of spinal anesthesia Unless symptoms be-

gin to regress rapidly within several weeks the outlook 1s grave

and damage 1s permanent

Prophylaxis

(1) Do not use spinal anesthesia when neurclogical diseases are
present

(2) Do not use an excess of drug or concentrated solutions

(3) Check labels carefully Do not use unlabeled ampules or
ampules from which label has been lost

(4) Inspect ampules of all agents used closely for crachs and pos-
stble contamination Add a dye (methylene blue) to the ster1
hzing fluid 1f ampules are submerged for sterihzation

(5) Do not perform lumbar puncture above L 2

(6) Rinse all needles and syringes with distilled water before
stenilizing
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d Replace spinal flud or promote increased secretions

(1) Intrathecal normal saline until spinal flud pressure 1s restored
to normal, usually once or twice affords relief

(2) Intracaudal saline—30 cc , usually one injection suffices, may
be repeated

(3) Pendural mjection of saline—3 to 10 cc daily, 1f necessary

(4) Use of drugs (vasodilators or vasopressors) to promote secre
tion of spmal flnd Nicotime acid, octin, pitressn, adrenal
cortical extract, ergotamine, caffemne, sodium benzoate intra
venously, are tried but are of questionable value

(5) Hypertomc salme 500 cc 15% twice daily or hypertonic
glucose 50 cc 3 or 4 times daily

(6) Mechanical methods of increasing spinal flmd pressure—tight
abdormnal binder

7 Prophylaxts

a Hydrate patient preoperatively with fluds

b Keep patient at rest first 24 hours

¢ Use small gauge needles to perform block (25 or 26 gauge) has
been suggested

d Do not suggest or mention headaches to patient

Shillful techmque n performmg lumbar puncture Avord repeated

attempts at puncture

Perform puncture with bevel of needle horizontal (suggested to

avoid sphtting the longitudinal fibres of the dura as httle as posst

ble) Of questionable importance

13

"

Neuropathes

A varniety of neurological complications (usually unpredictable and un
avoidable) may be encountered n the postanesthetic pertod The etiology
1n certamn instances 1s unknown They are as follows

1 Palsies May affect any nerve, but usually affect the cramal nerves

Both sensory and motor changes may be encountered The sixth nerve
seems to be affected most frequently Heralded by onset of diplopia
several days to a week after the lumbar puncture May last from several
weeks to one year Usually mvolves one nerve or 1ts branches

2 Paraplegra Usually confined to the legs and trunk from the warst down

a Description Pathological changes described are variable Myelits,
memgomyelitis, arachnoiditis, leptomemngitis, peridural abscess
etc, have been found Inflammations are aseptic
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FIc 115 Sensory disttibution of the body
(A) Anterior (P} Posterior

Concentration

For gencral use, a 5% solution “Lhis 1s hyperbaric, or heavier than spmal

flud A 214% solution of procane 1n distilled water 15 nearly 1sobaric
For sensory anesthesta, a 34 % solution

For intense anesthesta with marked relaxation, a 7% % solution
Matersals

1 The standard spnal anesthesta set listed under general considerations
2 An ampule of procame hydrochlonide crystals contaming the desired

weight of drug

3 Ampule of epimephrine (1 mgm ) 1 1 000
Procedyre

1 Prepare hands and drape patient in the routme manner described

under general considerations (page 324)

2 Perform lumbar puncture in routne manner with patsent 1n lateral

prone position as described under general considerations
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Infections

Pendural abscess, menmingitis, myehtis, etc These are usually due to
nfective organisms
1 Causes
a Bactenal contamnation of solutions, needles, catheters, gloves,
drapes, or faulty aseptic techmque
b Performing lumbar puncture mn presence of septiceria
¢ The presence of mfection about vertebral column at site of puncture
d Comcadental presence of pre existing infection

2 Treatment Isolate orgamism and admimster appropriate chemothera
peutic agent or antibiotic

Backache
1 Causes
a Remamng for prolonged periods on operating table in relaxed state
b Trauma from needle to periosteum or intraspmous higaments
¢ Trauma to intervertebral disk
d Pre-existing orthopedic disturbance of spine or sacrum aggravated
by surgery
e Deep abscesses, hematomas, etc, due to faulty techmque

Urinary Retention
Not related to spinal anesthesia May occur with any type

REFERENCES

Aoriaxt Jomn Pharmacology of Anesthetic Drugs srd Ed Charles C Thomas Spring
field TH 1953 pp 47 51

AMavon Lo H Spmal Anesthesia Philadelplia Lippincott 1938

ScrumacHERr L. F and Eversote U H  The techniques of spinal anesthesia Anes
thesiology 3 630-643 November 1942

SPINAL ANESTHESIA USING PROCAINE (H3iPERBARIC)
Definstion

Anesthesia induced using procane as the anesthetic agent (Routme
procedures described above are followed )

Dose

“Low spmal,” 80 to 100 mgm , “medum spmnal, 120 to 150 mgm,
“hsgh spmal,” 150 to 200 mgm Dosage depends upon the length of the
cord (number of segments) and degree of motor and sensory anesthesia
desired
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depending upon the drug used In otrder of efticiency 1re epinephrine, pitres
«m, arterenol, ncosynephrine I phednine 15 ineffective The doses are as
follows

TABIE \A
I prneplirsne Pitressin Irirren | Neatynepl rine
} rocaine —cach S0 mgm 1 mgm S units 03 mgm 1 mgm
Pintocaine—each § mem 1, mem S unst M mgm 1 mgm
Nupercaine  each 21y mgm 1 mem S umite U3 mgm 1 mgm
AMetvcasne 1, mgm S units 03 mgm 1t mgm

SPINAL AnFsTiISIA Larve PosTocant ssp Grucose (HyPFRBARIC)
Definitron

Prolonged anesthesi1 induced by employing a solution of pontocatne made
hyperbartc by glucose

Dose

“Low Spmal”—5-10 mgm (for perinenl surgery)
“Medmum Spmnal”—12 15 mgm (for lower abdominal surgery)
“High Spinal”—15-20 mgm (for upper abdomunal surgery)

Materials

1 The standard spinal anesthesia set listed under gencral constderations

2 Pontocaine hydrochlonide crystals, two 10 mgm or one 20 mgm
ampule A 0 5¢5 solution, crystals or microcrystals may be used

3 Glucose (5% aqueous solution) 5 cc

4 Shoulder braces for the operating table

S Epmephrine 1 1000—(1 cc ) ampule

Procedure

1 Record preanesthetic pulse and blood pressure and arrange patient
n the lateral prone position as described under general considerations
2 Dissolve pontocame 1 4 cc glucose Mix well by drawing pontocaine
solution 1n and out of the ampule with the syringe If solution 1s used
mix equal portions with the glucose solution Draw up the desired

amount (1 cc = 5 mgm of drug) mto the syringe Add }4 mgm epi1-
nephrine (34 cc ) for each 5 mgm pontocaine

3 Perform lumbar puncture 1 routme manner at desired level—L2 or
3 for “high spnal,” L3 or 4 for “low spinal »

4 TInject solution at rate of 1 cc per second for “high spmal,” or at rate
of 05 cc per second for “low spmal ”

5 Noteand later record exact moment of mjection of drug
6 Immediately turn patient to the supine position and arrange as follows
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3 Apply syninge to the spinal needle and withdraw 2 cc of spmal flud
for each 100 mgm of procaine to be used (for 5% solution) Remove
syringe and rewnsert stvlet Or

3a Dissolve the drug in physiologic saline and have 1n readiness for
njection as soon as puncture is complete

4 Apply Wassermann needle to syringe and force spinal flid 1n and out
of ampule containing procaine crystals until they are dissolved Add
¥ cc of epmephrine (0 5 mgm )

5 Remove the stylet from needle, attach and lock syringe containing

procamne solution to the hub with right hand Hold needle with left

hand

Aspirate appronimately 01 cc of spmnal flud to ascertain needle 15

still properly placed If a free flow 1s not obtaimed, readjust the needle

Inject solution tahing precautions mentioned under general directions

Use rate of 10 cc per second for “high” spinal, 050 cc per second

for “low” spmal When mjection 15 complete, asprrate 01 cc and

remject (to assure that needle has not been dislodged during manipu
lations)

Withdraw needle and turn patient to supine position Operating table

should be level Support head on pillow

=

-~

o

Anesthesia

1 Onset Anesthesia 15 completely established withm three minutes

2 Duration Tt usually averages one hour but ranges from three quarters
of an hour to one and one half hours With epmephrine 1t may last
two hours

Comment

1 Remember that the level of anesthesta with procame 15 attamed by
varving the rate of imjection (diffusion) rather than by gravitation

2 Use the upper lumt of dose range and a rapid rate of injection to force
drug high into canal 1n tall subjects

3 Allow five minutes after jection before shifting to Trendelenburg
position 1f this position 1s required

4 Use a 314% <olution for diffuse sensory anesthesia without undue

motor paralysis

Employ a 755 or 1095 solution 1f marked relaxation 15 desired

6 Employ the lower dosage range in debilitated or old subjects

w

PROLONGATION OF ANESTHESIA WITH VASOCONSTRICTORS

Vasoconstrictor substances combimned with the spinal anesthetic agent
prolonged duration of anesthesia and intensifv motor effects from 50 759,
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FIctRE 116 The ascent or creeping  effect of long acting pinal anesthetic drums Solid lines
indicate anesthesia dotted hnes hypalgesa (A) During induction (B) After anesthesia 1s fully
established \ote that hypalgesic areas 1 (A) have become anesthetic in (B) and that upper
thoracic «egments have become hypalgesic To prevent creeping following ascent of drug in spinal
canal by studving the hypalgesic zones rather than the anesthetic

Frcuke 117 Th: head 1s sharply flexed and supported by a pillow immediately after njection
of a hyperbanic solution to prevent cephalic mugration of the drug
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For a “high spmal” tilt table to a 10° Trendelenburg position for
one to three or four miutes and follow the ascent of hypalgesia
(not anesthesia) closely from moment to moment When kypalgesiz
15 established at the desired level, place the patient in the flat pos:
tion (Fig 110) This may require less than one minute but may
take up to three or four minutes

For “medium spmal” tilt the table to a 5° Trendelenburg position
and allow the patient to remain 1n this position until desired level
of hypalgesia 15 estabhshed Then place in level position (Fig 110}
For “low spinal,” place mn level position until hypalgesia extends
to the desired level Then place in 5° Fowler’s position (Fig 110)

Anesthesa

1 Onset Requres 5-10 minutes to become fully established
2 Duration Averages two hours but 1t may last from 134 to four hours
Epinephrine increases duration 60 to 80%

Comment

—

Test level of anesthesia frequently
during the first five minutes If 1t
extends beyond the desired height,
place the patient i 5° Fowler s post
tion (Fig 143)

Flex the head sharply by supporting
on thyroid rest or on a doubled pillow
(Fig 152)

~

w

Administer morphine and scopola
mine or a barbiturate intravenously
if the patient becomes restless during
the anesthesta (gr 1/8 1/6)

Induce anesthesia with patient lying
on pathological side 1n nephrectomy
or other types of surgery performed
with patient on s side

S

Wait 10 minutes if Trendelenburg
posttion 1s required Otherwise, place
patient 1 10° Fowlers position for
two mmutes, then 1n desired inchina
tion

Remember that the motor paralysis

usually requires a longer interval to
appear after njection than the sen

sory

w

o

Reason

The pontocaine solution 1s hyperbaric
and gravitates cauded Reversal of post
tion causes drug to regress

This prevents the drug from ascending
nto the cervical region even though it
reaches the upper thoracic segments

Prolonged surgery 1s tiring to patient
and may cause discomfort even I
anesthesia 1s satisfactory

More intense anesthesia 15 obtained on
that side because drug 1s hyperbaric and
1 deposited there

If the table 1s allowed to Temain tilted,
the drug diffuses cephalad

Moor fibers are the Jast to be affected
by local anesthetic drugs
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Procedure

Record preancsthetic blood pressure nd pulee rite and arrange p1
tient 1 1 Jatern) prone position Do not support head on 1 ptlow
WWarm anesthetic solution to body temperature by plcing the ampule
m tepid water (50° C)

> Warm 20 cc svninge by forang tepid sterile physiological satine
through 1t 11l with desired volume of 1nesthetic solution

Perform lumbar puncture in the usual manner using a 20 gruge
needle Remove 5 cc of spinal flnd with the 5 cc syninge and dis-
card 1t

Attach the syninge contumng the drug and inject the drug at 2 rate
of ¥ cc per second The rate should be constant from start to finssh
and not smtcrrupted or changed

Turn patient immedsately to the prone position (use shoulder braces)
as soon as the mjection 1s complete

Immediately tilt table to 1 Trendclenburg position of 10°-15°
Elevate the thyroid bar or plice a prllow under the thorax so that
the head 15 well flexed but thoracic portion of vertebral column 1s
level or nearly level depending upon level of anesthesia desired (Fig
1)

“Break” table and also tilt feet at same angle as head 1f shoulder
braces are not available (g 111)

Test the level of anesthesia with 2 sharp instrument every half minute
during the first 10 minutes At end of 10 minutes, straighten feet
and place the patient 1n the supine position, but allow to remamn 1n
Trendelenburg posttion for an additional five minutes

~
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Anesthesia

L Onset Tt requires 10 to 15 mnutes
2 Duration Tt lasts from two and one half to five hours, with an average
duration of three hours Epinephrine prolongs it 60 75%

Comment Reason

—_

Mamntain the head lower than the The solution 1s hypobaric and does not
remainder of the body at all imes diffuse cephalad in this posttion

dunng the establishment of anes
thesia

~

Do not st the patient into the  Anesthesta 1s not established 1mmed:

supiie posttion until at least 10  ately when nupercame 15 used Longer

minutes have elapsed after in  lastin
g drugs require a lon
Jection of the drug fixed : ertme tobe

3
Inject the solution at a constant rate, ‘Patchy” anesthesia may result The
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~s

Do not exceed 20 mgm at any single
injection

3

Test the level of Zypalgesia and an
esthesta from moment to moment
throughout the early part of opera

tion
9 R ber that plete anes-
thesta requures from 10 to 15 min-

utes to be fully established

TECHNIQUES AND PROCEDURES O ANES IHESIA

Pontocamne 1s a highly toxic drug which
could cause irreversible changes if ted
freely

The anesthesia tends to “creep” beyond
the imtially established level Hypal
gesta precedes analgesia It appearsim
mediately (Fig 116)

The onset of action is delayed when
longer acting anesthetic drugs are em
ployed Anesthesia follows hypalgesia

REFERENCE

Sist L F Pontocaine glucose <olutton for spinal anesthesta S Chin North Amenca, 15
1501 1511 December, 1935, 76 1707 1711, December, 1936

SPINAL ANESTHESIA USING PROCAINE AND GLUcoSE (HYPERBARIC)

Use procame hydrochloride crystals m doses described under Spumal
Anesthesta Using Procame (p 348) Mix with glucose 5% n sahne or
distilled water using 1 cc for each 50 mgm of procame hydrochlonde
Follow the techmque described above for pontocame with glucose Eps
nephrine 24 mgm per 50 mgm procamne may be added to prolong anesthesia

Spinal ANEsTHESL Usine NureErcaiNg (HYPOBARIC)
Defination

Prolonged anesthesta produced by employing a solution of nupercaint
and dilute sodwum chlonde

Materials

1 One standard spinal anesthesia set histed under general considerations
2 One ampule (20 cc) of a solution of nupercame hydrochlonde con
taming 1 mgm 1 1% cc of %% saline (1/1500), hnown as Jones’
solution (warm to 37° C)

One syninge (20 ¢c ) with Luer locl

Shoulder braces to support patient

Pillow or thyroid rest

One ampule 1 1000 epmephrmne (1 cc )

o W

Dose . . ey
“Low spinal,” 8-12 e of 1 1500 solution
“Reduem spmal,” 12-13 cc of 1 1500 solution
“High spmal,” 15-18 ecpof 1/1500 solution
Add 14 mgm epwmephnie for each 5 mgm nupercaine used
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or eupl 156 by antraenous dop <lowly, seconal 100 200 mgm IV,
pentobatintal 100 200 mgm IV, morphine gr }{ to '+ combined with
scopolamne ano Yon TV

For nausca Allow patient to nhale oxvgen If nausea persists, induce sur
meal mesthewn with evelopropine, pentathal mitrous oxide, or seconl,
as 1bove

“Onr Trectp” STinvar AN1otnisis (Hyrrrnaric Treiniqur)
Defimtion

Anesthesnt for onc leg induced by subarichnoid block, using 1 hyperbanc
salution

Uses
For operations on one extrenuty  Usually selected for “poor nsh” patients
Materials

1 Drug of choice—detcrmined by duration desired (see below )
2 10%0 glucose 1 cc

3 Standard spinal set 1s m other forms of spinai anesthesia

4 Operating t1ble which can be tilted

Dose of Drug

Procaine 75 mgm —dissolven 1 cc glucose 109

Pontocaine 5 mgm —dissolhven 1 e ghucose 105%

Nupercaine 334 mgm —mix with 1 cc glucose 10%

Epmephnine 14 mgm added to 1ny of above if prolonged anesthesa 1s

desired

Procedure

1 Prepare solution Check needle, syringe, etc, as for iny spinal anes
thetic techmique

Place patient m lateral recumbent position with diseased extremity
down

Incline table 20° head up, feet down
Perform lumbar puncture m usual manner
Inject solution as fast as gentle pressure on plunger permits

Allow patient to remain on side for 10 minutes, after which time he 1s
placed i the dorsal recumbent position

o

ot b

Precantions

1 Watch blood pressure, pulse and respiration i same manner as for
other techmques of spinal anesthesia

2 Allow patient to remamn m tilted position for an addional five minutes



356

netther too rapidly nor too slowly
Use a watch to gauge the rate of mn
Jection

4 Do not exceed 20 cc (15 mgm of
drug) of solution at any time

@

Use clean glassware at all times
Shghtly acidify syringe before ster-
1hzation

o

Do not use a needle of small bore
n performing lumbar puncture

-~

Allow the patient to remain i prone
position until level recedes if anes
thesia should extend too far cephalad

o

Use lower hmits of dosages for short
subjects and upper imits for tall in
dividuals

TECHNIQUES AND PROCEDURES OF ANESTHESIA

level may be too low or too high

Nupercame 1s highly toxic and may m
jure tissues 1f excessive amounts are
employed

Nupercaine precipitates in alkahne solu
tions which have a pH as low as 71

A small bore interferes with the desired
rate of injection

The drug diffuses upward and mvolves
sensory roots to a greater extent than
motor roots 1n the prone position The
intercostal muscles remam active

More drug 15 required, when the cord 15
longer, to obtamn satisfactory anesthesia

REFERENCE
Jones W H Spnal analgesta a new method and a new drug Percame Brt J Anes,

7 99 113 Apnl 1930

NUPERCAINE GLUCOSE (HYPERBARIC) TECHNIQUE

Follow exactly the same techmque described for pontocane glucose (page
351) using the following doses of a 1 200 buffered solution

“Highk spmal,” 10 15 mgm
“Medmm spinal,’ 7-10 mgm
“Low spinal,” 5-7 mgm

COMMENT

1 Nupercaine not available in crystalhne form
2 Foreach 5mgm (Icc)uselcc 10% glucose

SUI PLEMENTING SPINAL ANESTHESIA

For incomplete block Use an 1nhalation anesthetic—cyclopropane, ethylene
ether, mtrous oxide ether, mtrous oxide pentothal, evipal or surital,
barbiturate with curare, 1f indicated

For block whick kas falled Same as above

1Vhen operaton outlasts block Same as above

For a saiisfoctory block, but the patient 15 apprehensive Pentothal, suntal
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This should pr e nard wall 3 mn dommeter (It mu t nat bulge

and fill up with 10 exce < of solution (B 1191)

One W assermann needle (10 gruge or 20 g1uge)

One hvpodermic «vringe 1nd needle for wheals

1¢¢ procaine <olution for wheal

One medicine glass (207 )

One flewble German « hoet needle 18 Laugey and one fleuble Gaman

<ilver needle €20 gavger 7 tod long (fag 119)

10 One mtroducer (1 15 gauge needle tled o half longmtudinatiy and
cut to 1 two inch longth may be usedy (Fig 119

11 Several ampules of 200 mem procune hvdrochlonide ervsta's

12 Phyaological <aline for prepatation of <olutions

1y Skinstenbzer, towels, clamp etc

14 Several ampules of ephednine sulphate, 35 gr (48 mgm )

1> Oneholder or rest for the svninge

16 Shoulder braces and wrist cufis

~t

o

4

Pren edscation

Patients become restless during long operations performed with spinal
3f16=thesm Therefore, <edation should be good 1dmunster Morphine, gr
'8 10 3, with scopolanune, gr 1,0 to 100, ONe hour preoperatnely, by
bypodernuc needle Barbiturate—seconal, nembutal, or similar short acting
barbiturate 1n therapeutic do<es, one hour before anesthesia Ephedrine,
mtramuscularly, before anesthesta 1s induced (48 mgm ), if hvpotension 1s
antiapated  Repeat morphine during operation 1f surgers 1s prolonged
Intrasenous short acting and ultra short acting barbiturates may be used

Dose

! This vanies with the age, sex, and height of the individual, and tvpe

of operation Imtial dose for average sized adult should be approsi-
mately 150 mgm

2 Repeat doses vary between S0 to 100 mgm when anesthesia recedes
Contra Indicatrons

Same as for spinal anesthesia by other methods

Techmgue

1 Dissolve the procaine in physiological saline to form appronimately
2 3% solution (100 mgm 1n 3 ce salme)

2 Pl the 10 cc syrimge with this solution Attach stopcock to the
Syringe and tube to stopcock Open stopcock and fill tube with solu-
tion When all air 1s forced out and tube 1s filled close stopcoch
(This requires approximately 2 cc of flud )
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CONTINUOUS SPINAT ANISTHESIA
Definttion
Anesthesia inducted by the ordinary techmque but modified so that the

spinal needle (or a flexible catheter) remains 1 sitr This 15 accomphished
by the aid of an clevated special mattress provided with a recess for the

T 118 Speaal mattress for continuous pinal ane thesia Note the se,mental arrangement
which allows use of Iithotomy and positions other than level on the table

ncedle Successive repeated doses of the drug are added from a syninge
through a tube connected to the needle during the course of the operation
Synonyms

Repeated spinal, serial spinal or fractional spinal
Uses

Tor operations expected to Jast over one hour
Matersals

1 One special mattress 187 X 67 £ 67, with a recess approximately
8” > 10” m the r¢gion over which the lumbar vertebrae would he
when patient 1s 1n supine position (11g 118)

3 One two way stopcoch to fit the syringe and tube (Iig 119)

4 One three foot rubber tube with the adapter for syringe and needle

Fie 119 A sembly of continuous pinal anestbe 12 (A) Soft malleable stlver needle (B)
Lotk (C) Thick walled rubber tuting (D) Two way stopcock (T') 10 cc synnge (1) Top,
1de and end views of the introducer
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Admumster morphine, gr ¥ to 14, and scopolamine, g8 Yiro to Y200,
itravenously if the pitient becomes vestless or compluns of dis

comfort

The cuccessive doses required 1s the operation progresses 1re smaller
than the imtinl doze

Antiapate the point at which the anesthesn “wears oft” and inject
the next dose before it wetrs off

No defimite Iimit 1s placed upon the number of successive doses which
one can employ

10 Do not allow the introducer to remun s sifi under any circumstances

-t
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Lesston W T * A mcethod fo continunus <pinal ancsthesa Ann Surg 117 141145,
Januany 1940

Conm NLoLs StinaL ANFoTHFSIN—CATHITER TECHNIQUE
Materials

Piastic catheter =4—30 to 60’ long with centimeter markings on the
first 12 ems (Fig 121)

Tuohy needle with stylet (Lig 121)

Wheal needle and syringe

Rubber adapter to fit over free end of catheter (or the top of a 22
gauge needle)

Syninge to connect to adapter or needle top
Adhesive

PN

=%

Procedure

1 Raise an intradermal wheal at the desired nterspace and infilirate the
deep tissues

Introduce 19 gauge needle into the subarachnord space

Shp larger needle over 19 gauge needle and introduce 1t until the
ligamentum flavum 1s encountered Avord mtroducing 1t nto the sub
arachnoud space (Tig 121)

Withdraw 19 gauge needle entirely Mauntan grasp on larger needle

during this maneuver

Introduce the catheter through the needle and pass into the sub

arachnoid space for a distance of 4 cms beyond end of the needle

Igﬂmove the large needle without disturbing the catheter mn place
ecure with adhesive over site of puncture

Attach adapter and syringe to catheter and introduce drug in same

manner as described above
—_—

[¥]
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* Originated the technique
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3 Place patient on side 1n usual position for lumbar puncture (the pa
tient’s bach should face the opening mn side of mattress)

4 Raise an intradermal wheal over wnterspace of L2 or L3 and anes
thetize interspinous space with 1% procaine

5 Insert the introducer into the interspinous space and prepare a tract
for the needle

6 Insert the malleable spinal needle through the path prepared by the
introducer and perform the puncture as in other techmques

7 Attach distal end of tube to spinal needle

8 Turn patient on his bach (flat) so that needle 1s 1n recess in mattress

and touches nothing Patient should make no effort to assist i turn

g Assistants should turn patient

Tilt table to 5° to 10° Trendelenburg position after shoulder braces

are apphed

10 Open the stopcock and aspirate 134 cc of spmal flnd nto tube
Remyect 3 cc (1% cc of spmal fluid and 3 cc of solution) With
draw 134 cc more and remject 3 cc (barbotage) Withdraw 1% cc
more and remject 3 cc, giving a total of 150 mgm of procame

11 Close the stopcock and fasten syringe securely with adhesive at the
head of table on a rest

12 At the end of 45 to 50 munutes, repeat the njection, using 80 100
mgms Inject by the barbotage technique

o

Advantages

It ailows the use of repeated doses of drugs of relatively low toxicity (such
as procaine)

Disadvantages

1 The needle m 1y shaft and techmque may fai

2 There 1s a possibility of central nervous system changes from repeated
or prolonged use of the drug

5 The mattress nterferes with the convemence of the surgical team

4 Considerable time 1s often consumed 1 executmng the techmque

COMMENT

1 Watch the patient closely after each mjection Observe the level of
anesthesia as well as circulation and respiration

2 Remember that the onset of anesthesia 15 often delayed, sometimes
as long as five minutes after the injection

3 Control the hypotension which often follows each njection with
ntravenous ephedrine as mn the “one dose” techmque

4 Use only soft silver needle for performing the puncture and always

use an mntroducer

Inspect all connections for leaks

[,
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COMMENT

1 Donotuse old, worn or cracked catheters
7 Stenihize catheters by smmeraing an bichionide of mercury

RTTERINCE

Tvows F R Coninuous spnal anretbessa s ueefulnes and techmque mvelved
Ane the tolomy £ 142 14% N\arch 3041

=T

Frrip,
Jaste :u;]i: Catheter for use for continuous spinal anesthesia tozether with Tuchy needle
2 el pos 2 be used in place of the fine gauze ureteral catheter shown The needle has
Pat or ip known as the Huber point

SECMENTAL CONTINUOUS SPINAT ANESTHESIA
Descriprion

C
cm:;;r!mous spal anesthesia induced by introducing and threading the
o of caudad catheter n the subarachnoid space and locabzing the
0 several desire d spinal segments
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TE T T it
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Fic 170 Assembly for continuous s

pimal anesth
samaé Z:idle {waithout flange) and stylet placed 1n g;imsuiir;c‘;f::“;rs ‘“h““};f (A) Speaal
sntroduced as far as the dura stylet of mner needle out (C) Inner nev:dlp“c (B) Quter trockar
wtroduced nta subarachnowd space to replace wper trachar (E) Out. e removed (D) Catheter
catheter properly placed uter trochar removed and the
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COMMENT

1 Do not uee old, norn or criched catheters
2 Stershize catheters by immersing in bichlorude of mercury

REFERENCE

Tvoms E B Continuous spinat anesthesia Ms usefulness and technique mvolved
Ane thestologs 5 142 148 March 1043

_—
o s

Frete 171 Catheter for
use for continuous pinal anesthesia toge
. ogether with Tuohy need]
’ 2suc catheters may be used n place of the fine gauge ureteral catheter shown The n);cdle h:s
speceal point or tip known as the Huber point

SeoMeNTAL CONTINUOUS SPINAL ANESTHESIA
Description
Continuous spnal anesthesta mduced by mtroducing and threading the

cephalad or caudad catheter m th
e subarachnoid space and local
bloch to several destred spinal segments wlizing the
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Materzal

1
2
3

Continuous spinal set
Tuohy 16 gauge needle with Huber point
Plastic catheter which 1s marked i centimeters

Procedure

—

[+ ~ o

o

Introduce spinal needle at L3 or L4 with bevel pomnting laterally
Patient 1n lateral position

Withdraw stylet and rotate needle to pont cephalad or caudad, as
desired

Inject 5 mgm pontocame dissolved 1n 1 cc §5% dextrose

Introduce catheter and advance 15 to 35 cms 1n the subarachnord space
beyond the point of needle depending upon distribution of anesthesia
destred

W ithdraw needle as the catheter 15 introduced

Attach needle to catheter and connect with stopcoch and syringe
Attempt aspiration of spinal find to ascertan 1f catheter 1s properly
placed

Wrap sterile piece of gauze 3 cm or 4 cm square around pownt of
emergence of catheter to prevent contammation

Turn patient 1n prone position and support head on pillow

CoMMENT

1

~

[

t

o

The catheter 15 mserted cephalad to one or two dermatomes below the
desired level of anesthesta

Never withdraw the catheter over the needle It may become sheared
or shaven

Measure the destred distance from point of lumbar puncture to desired
dermatomes before proceeding

Inject 2-3 mgm of solution at hourly intervals The amount and fre
quency are determined by the height of anesthesia and reactions of
patient

For patients on side (hidney operations, etc ) or for imjections m
sacral area hypobaric solution of 1 1000 pontocamne may be used Use
“head down” position

Procame with glucose may be substituted for pontocaine Dosage on
mlligram basis 1s 10 times as much

REFERENCE

Saxrap M Dwver C etal Anesthesiology & 270-287 May 1047
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Continvous Drir ConTIvLOLS SPIvAL ANESTHFSIA

( ARROWWOOD AND Torprs)
Description

Continuous spinal anesthesia mduced by

the techmques descnibed above

and maintained by connecting the indwelhing catheter to a reservoir of pro
came solution and allowing the solution to dnipn continuously

Vaterials

1 Continuous spinal set described 1bove

2 Leveling bulb for solution 250 cc capacity
3 Procame 0 5¢¢

4 Two wav stopcoch

5 Murphy dnp

6 Stand for dnp

7 Needlevalve to regulate flow

8 Stop watch

Procedure

1 Induce anesthesia injecting 6 cc 2 595 procaine
m 2 5%5 glucose 1n 1sotontc sodium chionde (150
mgm procame) (Fig 122)

Place table 1n 5% Trendelenburg and establish
anesthesta to desired level

Suspend leveling flash contaming 5% procaine
60 80 cms above level of spinal needle

Withdraw the procaine in the catheter i the
connecting tube and other attachments (The
volume should be determined for a particular
set-up before anesthesia 1s induced )

Attach stopcoch tube and tube from leveling bulb
set up to the catheter

Immediately replace flmd in catheter with 0 5¢%
procaine from set-up

Regulate valve to deliver the desired amount of
procame (usually esght drops per munute for

upper abdominal surgery (on basis of 20 drops
=1cc)

~

IS

[

o

Cosatent

-2

-3

%M

Fic 1°?  Assembly
for continuous drip” of
conunuous pioal anes~
thessa (1) Leveling
bulb (2) Dnp (3)
Needle valie for con
trolling the rate of flow
{4) Two-way stopeock,
The stopcock fits 1ato
the needle or the adap-
tor to the contuous
spinal catheter

1 Determine the volume of solution which will be contained in the
needle, catheter and adapters and mark 1t on the set up

2 Calbrate the dropper 1n cubic centimeters per minute so that number
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of drops per cubic centimeter will be hnown for that particular dropper
3 Test cutaneous levels of anesthesta at {requent mntervals m order to
be assured that level has not receded
4 Chech the rate of flon dropping of procame It vanes with the spmal
flmid pressure

DirFERENTIAL SPINAL BLOCK (ARROWWOOD AND SaRNOFF)
Description
A subarachnowd bloch mnduced with dilute procame solutions to obtawmn
block. of sudomotor, vasomotor, pin prick sensation while mamntaimng motor
power, position, vibratory, touch and deep pressure sensations

Uses

For dagnostic and therapeutic purposes m which autonomic blockade 1
desired without loss of motor power

BMaterwals
1 Same as for continuous drop spmal techmque, descnibed m precedmng
section
2 2% procame solution

Procedure
1 Perform puncture at L3 or L4
2 Introduce 15 to 18 cc 0f 0 29 procame solution
3 Continue at rate of 0 6 cc pes minute as long as bloch 15 needed

REFERENCES
Sarnorr, S § and Areowwoov J G J Neurophisiol 10 205 200 1947
Arrowwoop ] G and Forors F Arch Surg 49 241 244 1944

INTRASPINAL ALCOHOL
Description
Production of anesthusia, usually permanent, of certam segments by the
wtrathecal injecuon of alcohol Anesthesia 1s confined to the sensory fibers
bv using small volumes of alcohol

Uses
For the relief of intractable pam m malhgnant disease when all other forms
of therapy have failed

Materuls
1 Absolute alcohol sterthzed to msure no contammnation by spores
2 Tubercubn syrmge
3 Standard spinal set

Procedure
1 Place patient 10 fateral prone position with afflicted stde uppermost
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2 Perfarm lumbar puncture at site of spinal segments in which pun rehef
15 <ought

3 Wathdr 2 or 3 cc sprant fhwd into 1 small syninge and discard

4 Ingect 05 cc absolute 7lcohol mto the subarachnod space Alcohol
must be 1ccuritely metsured and injected slowly (about 60 seconds)

5 Tura patient mto the prone posttion and allow to remun 1t 1n angle of
3° Trendelenburg for approumately 30 minutes

CosvENT
1 Alcohol 1s hvpobarnic and gravitates upward

The stated quantity of 1lcohol 15 sufficient for only one or two spinal
segments Repeat myection mn other areas if 1nesthesr: does not cover
desired area

Moter paralysis may resuit of stated quintity of aleohol 1s exceeded

Premedication, techmgque, preparations and precautions are same as for
spinal anesthesia

(X3

E ]

SApDLE AnD \IODIFIFD S\DDLE BLoch \NFSTHESIA
Defintion

3 form of low spinal anestheva confined excluswely to the permeal
area (distnbution of sacral
nenes) By varung the
technique the following dis
tributions of anesthesia my
be obtamed (Fig 124)

! Permneal analgesta and

refaxation  of pelvic
muscles and sphincter—
To analgesia or paraly
sis of the extremities
(true saddle) (Figs
123, 124)
Perineal analgesia and
relaxation of pelvic floor
with analgesta but no
motor paralysis of the
edremities  (modified
saddle) (Figs 126
127)

_—

FI6 173 Cross <ection of lower
pottion of spinal canal ‘howing dural
s ending at §2 When g hyper
bane solution 38 myected with the
Patient 1n the upeight siting po 1tion

¢ druz becomes Iocalized 1n the
conus after otie minute and the sacra)
faots alone are affected A trus saddle
block resulta,

~
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3 Sensory anesthesia and motor paralysis of
the legs and permmeum No abdomunal m
volverent (low spinal)

Uses

1 Saddle Rectal, urological, gynecological sur
gery nvolving permeum, rectum, scrotum,
but not pelvic organs such as bladder fundus
of uterus, etc
Modified saddle Rectal, urological, gyneco
logical surgery requiring lithotomy position
3 Low spmal Orthopedic, rectal, urological,
and perineal surgery requiring loss of pam
sensation 1n the fundus of the uterus, dome
of the bladder and other pelvic structures

~

Drug

FIc 174 Dutubution of Procaine, metycame, or monocame for short
:;“5“(‘“3: ":h a trze saddle  procedures, pontocaine or nupercame for long
oc ly the penneal areas
are anesthetized procedures Dosage and concentration and dura
tion of action are summanzed m the following
table

TABLE XVI
VARIATIONS IN DOsSAGF VOLUME OF SOLUTION AND TrMiNG N CESSARY TO OBTAIN SADDLE OR LOW
SpINAL ANESTHESIA WiTH THE CURRENTLY EAMPLOYED ANESTHETIC DRUGS

Saddle Anesthes a S Low 5p nal Motor and
Anesthe o1n Soddie A o of Eviremine Senin’y of Lt emsiee
Trme
Du | PP 0 pime| Dua |Gl Fime | Dure. | Gl Pair ([ D |0
Dose Sﬂ:;:’" tion of | €03¢ alie {| pionof | 3¢ | Dose | Re |tomof 1 EHL
s

D
() e | e’ | Sl | ng$ | Sir || Sele | G | e | ner 0
) 0 e e @) |6 Up gl ) 165

Procaine Crystals | 50-75 | 3540 [ 13-18 | 1 1§ 75-100 { 15-20 | 13-13 { 1 5 [100-125 | O-5 -1

Metycaine 1;)”7:0- 50~75 § 3540 | 13-13 | 1 | 50~75]1520 {413 |15 |75-w00| 05 |1 20
ution

Intra ame | Crystals | 20~25 | 35-40 [ 14~13 | 1 | 25~30 | 1520 | 14~13 { 1 5 [30-35| 05 | ¢

Monocaine| Crystals | 35 50 | 35-20 | 1% 2 20~ 73 | 20 13-1% 518 o5 |i-tdfzd

Pontocuoe| Crystals | § B[40 224 1 | 5 820 2-2% l 15| &0 os f2-22]20
or

powder
Nuperca ne| 057 so-| 2% | 40 34 | 1| s ‘zn ‘3“ 1151 5 I o5 |a-ab|20

Tut on |-
Materwls

1 Standard set for spinal anesthesia
2 Drug desired for the contemplated procedure
3 Glucose (10% 1n physiological saline or distilled water)
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Procedure
1 Dissolve or mux the drug (depending upon the preptrition sclected)
with the necessary amount of glucose, draw into syringe and set aside
until lumbar puncture 1s performed

Fic 125 Position in performing saddle bleck The upright sitting positton 15
mandatory for performing a saddle black

2 Place patient 1 upright sittmg position with legs dangling over side
of the table, shoulders supported by an assistant The patient should
lean forward shightly (Dig 125)

3 Perform lumbar puncture at L« Ls may be used 1f Lq 1s not accessible

4 Attach syringe contaimng drug to needle, mject solution as rapidly as
gentle pressure on the plunger permits
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Fic 176 Cross <ection of lower portion of spinal
canal shosing the dural sac ending at L ? The tume
the patient sits upnoht 15 shortened to thirts seconds
or less The drug diffuses into the Jumbar segments and
a block of varying mtensits or modified saddle block
results
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5 Withdran needle Allow patient to remun upnight the necez<ary time
(see table) Use 1 watch for tinung

6 Restore to the recumbent position Plice 1 prllor doubled upon itself
under the hed

7 Place the table i 1 owler s position 1t 1n 1ngle of 57 for 5-10 minutes

Fic 127 Dutnbution of
anesthesia 1n a modified <ad
dle block The haded arex
reprecents true  agesthesta
Hypalveua and  paresis are
present 1n the dotted areas

CoamenT

; 'Il‘lmmg and volumes of solution must be accurate
nject drug as rapidly as gentle pressure upon the syringe allows
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3 Identify the area affected by the zone of hypalgesia which immediately
ensues Anesthesia requires approximately five minutes to be com
pletely established

4 Do not change to hithotomy, Sims, Trendelenburg or other position
for 10 minutes after the injection

SADDLE Brock For OBSTETRICS UsinG NUPERCAINE

The technique 1s followed exactly as above with the followmg modifica
tions
1 Use 2% mgms nupercaine (or 5 mgm pontocaine)
2 Use 1 cc 10% glucose solution
3 Allow patient to remain upright 30 seconds
4 Do not perform mjection during a uterine contraction The drug will
be forced upward

REFERENCES

Aprrant J and Roaan D A Saddle block anesthesta, Am. J Surg 77 1218 Janu
ary 1946

Paraiey R. T and Aoriant, J  Saddle block anesthesia in obstetnics using nupercame
South Med J 39 191 195, March 1946

SappLe Brock ANESTHESIA (Hyposaric TECENIQUE)
Defintion

Saddle block anesthesia induced by using a hypobaric solution of a Jocal
anesthetic trathecally and confining 1t to the sacral segments

Indications

For operations and diagnostic procedures requiring anesthesia of the sad
dle area i which the prone position 1s mandatory

Vatersals

1 Standard spinal anesthetic set

2 Potent drug (pontocame or nupercaine) which will yield a hypobarc
solution 1 a small volume of distilled water

3 Sterile distilled water

Technque
1 Position
a Place the patient 1n the prone position with the hips level with the
“preal”” of the operating table
b Place two pillows to support the lower part of the abdomen This
ehminates the Jumbar curte
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¢ Inchine the lower half of the table to an angle of 45 ta 50° i order
to separate <pines of \ertebrac
d Lower the head of the table slightly to approximately 10°

~

Procedure

a Prepare the shin

b Rase a shin wheal and perform the mterspinous injection with pro-
came at the 3rd and 4th Jumbar interspace Lateral route may be
used

Perform lumbar puncture Aspirate if spinal flud does not flow
freely

Turn the bevel of the needle caudad As soon as spinal fluid 15 ob-
tamned lower the operating table to a 30° position

Inject solutton (5 cc of 0105, pontocame or 4 cc of 0 75% nuper-
caige 1 1500) 1 a period of two to five seconds Allow patient to
remarn 1 prone po tion with head down

Withdraw needle and remos e pillows beneath the abdomen

[}

o

)

—

Anesthesia

1 Onset Frve to 10 mnutes

2 Duration Pontocane 134 to two hours, Nupercame two to 214 hours

3 Distrsbution Complete in saddle area Hypalgesta and possibly paresis
may be present mn the extrermties

Complications

Drug may spread to lugher spinal segments and produce a greater extent
of anesthesia than saddle distribution

CoyumENT

Lumbar puncture 1s not always feasible in prone position In event of
fatlure use lateral prone position with head down position of 15 20° Place
m the prone position, table tilted immedately after mjection

LPIDURAL ANESTHLSIA

Defintron  Anesthesia obtained by blocking the sp

nal nerves
through the epidural space o they pass
Synonym Pendural anesthesia, extradural anesthesia

Types Two types are available accordmn
to the eprdural space

1 “Spinal” eprdural or lumbar ¢
pidural This 15 obtatned by mitroducine
a needle between the lumbar spines as for Jumbar punctu)rc" s

g to the route used to obtain access
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3 Identify the area affected by the zone of hypalgesia which immediately
ensues Anesthesia requires approximately five minutes to be com
pletely established

4 Do not change to lithotomy, Sums, Trendelenburg or other position
for 10 minutes after the injection

SADDLE BLoCk FOR OBSTETRICS USING NUPERCAINE

The technique 1s followed exactly as above with the following modifica
tions
1 Use 2}% mgms nupercaine {or 5 mgm pontocaine)
2 Use 1 cc 10% glucose solution
3 Allow patient to remawn upright 30 seconds
4 Do not perform mjection during a uterine contraction The drug will
be forced upward

REFERENCES

Apriant, J and RomaN, D A Saddle block anesthesia Am. J Surg, 77 1218 Janu
ary, 1946

PARMLE;( R T and Aprrant J Saddle block anesthesia 1n obstetrics using nupercame
South Med J, 39 191 195 March 1946

SappLe Brock ANEesTHESIA (Hypoaric TECHNIQUE)

Defimtion

Saddle block anesthesia induced by usmng a hypobaric solution of 2 local
anesthetic intrathecally and confining 1t to the sacral segments

Indications

For operations and diagnostic procedures requiring anesthesta of the sad
dle area in which the prone position 1s mandatory

Matersals

1 Standard spmal anesthetic set

2 Potent drug (pontocame or nupercame) which will yreld a hypobaric
solution m a small volume of distilled water

3 Stenile distilled water

Technque
1 Position
a Place the patient 1 the prone position with the hips level with the
“breal” of the operating table
b Place two pillows to support the lower part of the abdomen This
ehminates the lumbar curve
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Procedure

—

Prepare shin, ratsc an intradermal wheal, and anesthetize subcutancous
and mterspinous tissucs 18 for spinal ancsthesia

Introduce the 19 gauge needle (short beveled) untilit 1s well engaged 1n
the interspinous ligament

Remove stylet and attach glass ndapter to the needle The capitlary
tube should previously be filled with procamne solution

Request an assistant 1o arch back of patient well to accentuate the
negative pressure 1n the eprdural space

5 Advance necdle into eprdural space {a snap s felt as needle passes
through interspinous hgament) The flud 1n glass adapter 15 suched
inward due to negatne pressure if the needle 1s mn the eprdural space
(Fig 129) If fluid pours outward, 1t 1s 1n subarachnoid space *
Attach 20 cc sy ringe contaiming 10 cc 2% procaine to the needle and
attempt aspuration

Rotate needle through an angle of 180° and aspirate once again

If no spinal fluid or blood 15 obtained, wnject 10 cc of solution as
rapidly as 1t flows (approuimately 1 cc per minute)

Disconnect synnge, replace stylet, but do not allow patient to shft
position or remove needle

10 Allow 5 minutes to elapse Test lower extremity for motor paralysis
and analgesia If none eusts and no other outward effects have ap-
peared, 1t may be assumed needle 15 not 1n the subarachoid space and
remainder of the drug may be safely injected

Withdraw stylet, attach syringe, and attempt asprration once agamn
Inject the remainder of the solution as rapidly as solution will pass into
the epidural space

Withdraw needle and place the subject 1n the supine posttion for ab
dominal surgery, Trendelenburg position (10°) for upper abdominal
and Towler’s (5°) for pelvic surgery

(8]

[24]
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Anesthesia

Onset  Usually appears within 10 minutes and 1s completed within
fifteen to twenty minutes

Distributson. Motor anesthesia and sympathetic paraly sis 15 only partial
Sensory anesthesia of lower extremities and abdomen 1s complete
Analgesia as far as clavicles may ensue

Duration One and a half to two hours The analgesia recedes gradually

* The negative pressure in the epidural space 15 not a constant

finding Because of
has suggested attaching a small syninge containn, o e hons Abayian

g 2 cc of normal saline solution to the needle Ju:
25 1t approaches the ligamentum flavum and exerting pressure upon the plunger The sense ofj ::t

sistance {elt on the plunger as the needle passes the I

gament immediately disappears as ent,
U(nlc epidural space 1s made and the hiquid then flows freely The synnge1s remSSed and tel:lc?e::i‘lo
advanced cautiously until 1t 1s engaged 1n the epidural space ¢
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2 Caudal anesthesta Ihis 1s obtained by introducing a needle through
the sacrococcygeal membrane 1nto the caudal canal

“SpINAL” LPIDURAL ANESTHESIA

Definution Anesthesia obtained by bloching the lumbar and thoracic spinal
nerves n the epidural space

Uses
Amesthetsc Tor operations upon the lower extremity and abdomen
Therapeutrc For relief of intractable pan
Indicatrons In cases in wlhich the analgesia of spinal
anesthesia 15 desired, but 1 which spinal anes
thesia 1s contramndicated
Anatomy The eprdural space extends from the cac
cyx to the foramen magnum The dura, at the
foramen sphts into two lavers, an external and
an internal The external layer covers the bony
surfaces of the spinal canal and corresponds to the
periosteum  The mternal layer covers the cord
and 15 actually the true dura The space which
hes between the two layers 1s eprdural space It
15 filled with fat and a plexus of veins When the
back 1s arched sharply, a negative pressure de
velops 1n the space The cord ends at L 2, the
dural sac at S 2 (Ihg 128)
Malerials Same as for spinal anesthesia, but mn ad Fre 128 Cross section
dition provide of lower portion of spmal
1 One 20 cc syringe which can be attached to a zz‘&‘;‘g“af"“}fez;‘::gl d‘;ﬂ
19 G short bevel spinal needle sacat ($2)
2 A contawmner to act as reservoir for local anes
thetic solution (100 cc )
3 A glass connecting tip or abservation tube which fits mto the hub of
spinal needle provided with a bore of small cahbre 0 5 to { mm

Dosage Procamne hydrochlonde 2%, solution

a 35 cc for perineal and low pelvic surgery
b 45 cc for lower abdominal surgery *
¢ 50 cc for upper abdominal surgery

Techmque

1 Posthon
a Lateral prone as for spinal anesthesia This 1s the preferred position
b Upnght sitting

2 Landmarks 2nd or 3rd lumbar mnterspaces



-

RI GIONAT ANESTHISIA 37

Procedure

{1 Prepare shuy, rasse tradermal wheal, and anesthetize subcutancous
and nterspinous tissucs as for spial anesthesi
Introduce the 19 gauge needle (short beveled) until it 1s well engagedn
the interspinous hgniment
Remove stylet and attach glass adapter to the needle ‘The capillary
tube should previously be filled with procaune solution
Request an 1ssistant to arch back of patient well to accentuate the
negative pressure 1n the eprdural space
Advance needle into emidural space (2 snap s felt as necdle passes
through interspinous higament) The flmd 1n glass adapter 15 suched
inward duc to negative pressure 1f the needie 1s in the epidurnl space
(g 129) If flmd pours outward, 1t 15 1n subarachnoid space *
6 Attach 20 ce syninge contaming 10 ce 2% procaine to the needle and
attempt aspiration
Rotate needle through n angle of 180° and aspirate once again
If no spinal fluid or blood 15 obtaned, inject 10 cc of solution as
rapidly as it flows (approvimately 1 cc per minute)
Disconnect synnge, replace stylet, but do not allow patient to shft
position or remove needle
10 Allow 5 minutes to clapse Test lower extremity for motor paralysis
and analgessa If none exists and no other outward effects have ap
peared, 1t may be assumed needle 1s not 1 the subarachoid space and
remainder of the drug may be safely njected
Withdraw stylet, attach syringe, and attempt aspiration once again
Inject the remainder of the solution as rapidly as solution will passinto
the epidural space
Withdraw ncedle and place the subject in the supine position for ab
dommnal surgery, Trendelenburg position (10°) for upper abdominal
and Towler’s (5°) for pelvic surgery

XY
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Anesthesia

Onset Usually appears within 10 minutes and 1s completed within
fifteen to twenty minutes

Distribution. Motor anesthesta and sympathetic paraly sis 15 only partial
Sensory anesthesia of lower extremities and abdomen 1s complete
Analgesia as far as clavicles may ensue

Duration One and 2 half to two hours The analgesia recedes gradually

* The negative pressure in the epidural space 13 not a constant findm, Because
of th:
:L’:Sl :l;ggestedhattachmg a small synnge containing 2 ¢¢ of normal saline iuluuon to !{1: r::e‘:})ez‘;:fsx:
sxstamipl?ﬁc es }thc ligamentum flavum and exerting pressure upon the plunger The sense of se
- ep‘d““—don the plunger as the needle passes the ligament immediately disappears as entry into
o space 1s made and the Liqud then flows freely The syninge 1s removed and the need|
anced cautiously until 1t i3 engaged 1n the eprdural space cece
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Complications
1 The needle may enter subarachnoid space and the total dose be 1nad
vertently injected there This 15 approximately 10 times the average
dose for spinal anesthesa
2 The needle may enter one of the intraspinal veins and an intravascular
mjection results

Frc 129 Method of pecforming lumbar epidural block (A) Needle and glass adapter The capillary
tube 1s filled with procame solution (B) Needle 1n epidural space Note a<prration of fuid from the
glass adapter 1nto the needle and epidura) spice This 1s caused by the negative pressure in the
epidural space (C) Needle 1 subarachnoid épace Flow of the spnal fluid mdicates needle bas been
advanced too far

3 Segmental (spotty) anesthesia may result

4 Hypotenston if motor paralyss 1s mntense and widely distributed (as
for spinal anesthesia)

5 Reaction due to hypersensitivity or rapid absorption of the drug

Advantages
1 Duration of action 1s prolonged compared to spinal anesthesia
2 The drug diffuses from the epidural space along the course of the nerve
and anesthesia comparable to parasertebral block results
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[

There 15 no contact between the bare nerve roots or cord and drug as
1n spinal anesthesia

The drug cannot pass into the meduliary region because the eprdural
space ends at the foramen magnum

Headaches infrequent 1 companson {o spinal ancsthesia

Danger of meningitis or encephabitis or other neurological complica
tions 18 mmmized compared to spinal anesthesia

S

o v

Dssadrantages

1 The placement of the needie in the epidural space 1s difficult to venfy
The danger of entenng the subxrachnoid space and depositing an

overdose of Jocal anesthetic drug 1s ever present

oo

onegm of procainc)

(23

Muscle refaxation 1s mndequate and unsatisfactory
Level of analgesia 1s difficult to control and unpredictable
Large quantities of drug are necessary to secure anesthesia (almost

Drug may not penetrate each of the nerves concerned with similar

facility or case and anesthesin 1s incomplete or segmental

Comment

1 Withdraw the needle and rem

sert into dufferent interspace f

spinal fluid 15 obtaned

Treat hypotension in the same

manner as that which accom-

panies spinal anesthesia

3 Observe the same precavtions de-
scribed for lumbar puncture 1n 1n-
troduang the needle

4 Do not omit premedication par

ticularly 1f patients are appre-

henswve

Do nat fail to administer a bar-

biturate preoperatively

Always perform the puncture i

the midline

Alnays employ a necdle with a

short bhevel

(]

[= ]

~2

o

Do not arch back until the needle
enters the epidural space

Always perform the puncture 1n
the lumbar region

Do not employ weak solutions of
procaine (less than 29)

A~

Reasons

Spinal ancsthesia may result if
ijectson 1s attempted after punc-
tuning the arachnod

The mechamssm of 1ts production
15 similar to that which accom
pamies spinal anesthesia

The techmique 15 essentially the
same 1n both cases

‘The mntensity of anesthesia and
analgesta 15 not profound and the
patient may have some sensation
This mimmizes reactions to the
local anesthetic drug

Traumn to the memngeal vessels
15 avorded

A long bevel may partially enter
the subarachnoid space as well as
eprdural space

This prevents dilatation of the
veins 1n the space

The eprdural space 1s Jarger 1n this
area

The dura passes over the nerves
as a sheath in the epidural space,
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and the drug penetrates this with

difficulty
11 TInsert stylet to clear the needle Some tissue may have entered the
before solution 1s mjected lumen while the needle was trav

ersing the ligament

Variations wn Techmique

1 Epmephrine (075 cc of a 1 1000 solution) may be added to the pro
caine to prolong anesthesia Its use may be accompamed by systemic
disturbances from the sympathetic simulation

2 Pontocaine, 10 mgm 1 50 cc of 2%, procaine, may likewise be added
to prolong anesthesia, but 1ts use 1s accompanied with more danger

3 Intracamne, 2% n saline, hdocane 1%, or metycane 1 1/2%, or ponto
caine 0 19, may be used instead of procaine

4 29, procaine or intracaine base m sweet almond o1l may be employed
for therapeutic purposes

SEGMENTAL EPIDURAL ANALGESIA

Segmental epidural analgesia may be accomplished by imtroducing the
needle 1n the lumbar or thoracic vertebral interspaces corresponding to the
spinal segments desired and 1njecting 20 to 25 cc of 29 procaine Blocking of
the desired pathways at these selected levels of the cord obwiates filling the
entire epidural space with drug and hmits the extent of anesthesiz (see
Abayan, J, hsted below)

REFERENCES

Abajyan, J, Jr Peridural Segmental Anesthesiz with Intracaine Anesthesiology, 4
372-384, July, 1943

Odom, C B Epidural Anesthesta Am J Surg, 34 547-558, December, 1936

Odom, C B A Reviewof Pages’ Epidural Anesthesia with 2 Report of 100 cases New Or
leans M &S T, 88 618-627, Aprl, 1936

Tovell, R M, and Hinds, C B Abdominal Block with General Anesthesia for Upper
Abdominal Surgery JAM A, 115 1690-1692, November 16, 1940

CAUDAL ANESTHESIA
Defimition Caudal block 1s a block of the Iumbosacral and coccygeal plexus
obtained by depositing a solution of local anesthetic drug m the eprdural
space 1n the sacral canal The nerves are bathed as they emerge from the
dural sac

Synonym Caudal, peridural, or extradural block

Uses
1 Anesthetic
a Urological operations (except those mvolving the dome and the
sides of the bladder This portion of the bladder 1s innervated by the
vesical plexus, which anses from the hypogastric plexus)

b Rectal operations
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¢ Penneal operations (except those mvolving the clitons and the
dorsal surface of the pemis, their mners atons are denved from the
hy pogastric pleus)
d Obstetncs
2 Therapentic
a Rehef of acute saintich

Anatorry The sacrumissa v cdge shaped bone jointed by higaments to aither
side of the thum (Tig 330) The upper surface or apexis attached to the
coceyx The sacrum s formed from five fused modified vertebrac The
postenor surface of the sacrum 1s 1rregular, convex upnard and back
ward and presents on tno sides two rows of opemings, each hnown as the

F1c 130 Dorsum of the sacrum showmng the
caudal needle m the sacral canal Note that the
sacral hiatus hes between the sacral cornua and
that the needte 13 not introduced beyond the level
of the second sacral foramma (C)

posternior sacral foramina, through which the postenor pnmary divisions
of the sacral nerves pass to the region of the dorsum of the sacrum The
first four foramina, about one cm 1n diameter and almost parallel with
the midhne, are inchined jnward to follow the margin of the bone A
spinous crest which 15 the remnant of the spinous process 1s present on
the midhine from §, to S, The fifth spinous process 1s absent and leaves
an opeming at the apex called the sacral hiatus which s *v» shaped The
Iatus 15 bounded on either side by two prominences or sacral cornua
which are used to 1dentify the hiatus The antenor surface of the sacrum
1s smooth, triangular, and concave and presents two rows of foramina,
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the anterior sacral foramina through which the anterior pnmary divi
sions of the nerves pass The anterior and posterior foramina face each
other and communicate with a canal, lying within the sacrum called the
sacral canal The sacral liatus which 1s the entrance to this canal, 15
covered by a thick membrane, the sacrococcygeal membrane The dural
sac, which encloses the filum termunale, ends at the level of the second
sacral foramina The second sacral foramina 1s approximately one cm
caudad and one cm medial to the posterior superior thac spine The
nerves involved during caudal block are those ansing from (a) the sacral
plexus This 1s formed by Li, Ls, Si, Se, and S, (the anterior primary
divisions) From the anterior and posterior surface of this plexus numer
ous branches are given off, but the main portion of the plexus 15 con
tinued as the sciatic nerve, (b) the pudenal nerve This derves its
branches from the anterior divisions of S,, S, and S; (c) The coccygeal
plexus This derives 1ts branches from the anterior divistons of S¢ and Sg
and the coccygeal nerve The posterior primary divisions of these
various nerves are also blocked 1n caudal block

Materials

1 In addition to the standard nerve block tray, the following matenals
are necessary

2 One 18 or 19 gauge (10 cm ) sem flexible needle

One 10 cc syrnge which fits the needle Select a type satisfactory for

regilonal anesthesia

w

Technique

1 Positron
a Place the patient 1n the prone position with a pillow under the hips
to elevate the sacrum The operator should stand at the patient’s
left side This position 1s preferred
b In Sims or knee chest position for obstetrics
2 Landmarks
a The coccyx This may be palpated in the gluteal cleft with the nght
index finger at the base of the vertebral column
b The sacro coccygeal josnt The depression felt at the jont cor
responds to the sacral uatus It may be palpated by drawing the fin
ger cephalad over the coccyx
¢ The sacral cornua These represent the infenor articular process of
the fifth sacral vertebra The cornua mark the lateral boundanes
of the sacral hiatus
The second sacral foramina Palpate the postenor supenor hac
spine Measure and mark a point on the shin one cm caudad and
one cm medially This point overhes the foramen

o
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3 Procedure
a Locate and mark both sacral cornua and the second sacral foramina
b Rasse an intradermal wheal at ¢ point midway between the cornua
This overhes the sacral hatus
Tnject 1/2 cc of ancsthetic sofution into the subcutaneous tissues
and the sacrococcy geal membrane
Locate and mark both second sacral foramina
Place the needle along the sacrum and mark off the distance between
the foramina and the cornua
Stretch the shan over the hiatus with the thumb and index finger of
the left hand to faclitate puncture
g Grasp the needle (with the stylet in place) with the thumb and
wdex finger of the night hand and picrce the v heal so that an angle
of 45° 15 made with the shin overlying the sacrum (g 131)
Adsance the needle to the sacrococcy geal membrane which 1s en
countered approumately 3/4 em from the shin surface
Swing the hub of the needle downward to an angle of approamately
20° to the surface of the sacrum (g 131)
) Pierce the sacrococcygeal membrane and introduce the needle into
the sacral canal, as far as the marher

o

L -9

-

t-o

-

Fic 131 Cross seetion of the sacrum d
. unng a caudal block (A) Position of the need),
acting the sacrococey geal membrane (B) Posstion after the needle has pierced the m:m!:r::;l::g r:s

entenng the caudal canal M

(© Tacormeet placen, nal Note the needle lies in a plane almost pa
the surface of the s2
mistaken for the s

rallel to the surfa

ent of the needle when the hratus 13 tnaccessible or mussed 'lfh:;::dtl?hs:s:;“m
crum (D) The needleis hown in the pelvis This occursf the tip of the (:tx‘cyxp(ln
crococeygeal yoint. Note the position of the dural sae *
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-

Withdraw the stylet, attach the syringe and attempt aspiration
Rotate needle and attempt aspiration once agamn If no blood or
spinal flud 1s obtained, introduce 5 cc of 2% procaine slowly nto
the canal The solution should pass i freely with shght pressure on
the plunger if the needle 1s in the canal Place the hand upon the
dorsum of the sacrum during the njection to note the appearance
of tumefaction which indicates the needle 1s subcutaneous rather
than 1n the canal

Remove the syringe from the needle and replace the stylet Watch
closely for toxic reaction or the appearance of spinal anesthesia

m Allow five mmutes to elapse and, if no untoward reaction appears,
mject the remainder of the procaine solution {20 cc ) slowly nto the
canal Aspiration should be done frequently duning the injection
Withdraw the needle from the canal, but not completely from the
subcutaneous tissue Divert 1t towards each cornua, first one side
then the other, and nject 1/2 cc of solution nto the fifth sacral
foramen This blocks the fifth sacral nerve which emerges beneath
the cornua

=

Anesthesta

1 Onset gradually appears in 10 to 15 minutes
2 Dustribution
a Complete anesthesia of the anal sphincter, structures about the
anus, structures over the sacrum, vagina, labia majora and minora,
the under surface of the pems, the scrotum, the bladder (except
the dome), the urethra, the cervix, and the lower uterine segment
Partial anesthesia 1s obtained over the outer under surface of the
foot and a band extending along the posterior aspect of the leg
Mouscles of pelvic floor are relaxed
3 Duration
a From one to two hours

Complications
1 Intravascular njection The peridural space 1n the sacral canal 1s lined
with a nch plexus of veins anyone of which may be pierced by the
needle
2 Intraspinal injection Spinal anesthesia results This 1s caused by ad
vancng the needle beyond the level of the second sacral foramina mnto
the dural sac (Fig 131)
Prercing of rectum The needle 1s mnserted through the anococcy geal
higament 1f incorrect landmarks are chosen (Fig 131)
Subperosteal 1njection No anesthesia 1s obtained The solution 15 1n
jected with difficulty

[~

S



RI GIONAT ANESTHISIA 383

5 7 oeal mfections of peridural abscess 1o prevent these, asepsis must be
ngidly observed

6 Broken needle 1n the crudnl canal Lest all necdles before performing
the block

Conlra Indscations

Distortion of the bony landmarks, by arthnitis, old fractures, tubercu
losis, ncoplasms, etc

The presence of loctl infection at the site of injection

Tor emotionilly unadjusted patients

Tor prolonged operations

Aspiration of blood or spinal flnd after introducing the needle 1n at
tempting block Select another techmque of anesthesia

—

[Z I P Y

“Hren” CAUDAL ANI STHESIA

Defimtion An epidural block produced by the mjection of a large volume of
local anesthetic solution into the caudal canat so that it diffuses into the
lumbar or thoracic peridural space

Uses

1 Tor urological operations, such as on the dome of the bladder or of the
suprapubic type
2 Tor operative obstetrics

Procedure The procedure for “high caudal bloch” 1s similar to caudal block
with the exception that a larger volume of fluid 1s necessary to force a
sufficient vmount of fluid to involve the nerves in lumbar or thoracic
regions

Techmque

1 Proceed exactly as described for caudal block Insert the needle
usual manner, and wnject 5 cc of 29, procaine

Allow 5 minutes to elapse as in caudal block

Inject 50-60 cc of 29 procaine nstead of 25 or 30 and follow direc-
tions and precautions as for caudal bloch

w

Comment on Condal Block Reasons

1 Do not proceed with the block if
spinal flind or blood 1s aspirated
1nto the syringe

Treat hypotension by means of
ephednine or other vasopressor in
the same manner as hypotension
i spinal anesthesia

(¥

The drug may pass into the sub-
arachnoid space or into the vascu
Iar system
The mechamsm producing 1t 1s
similar to that caused by spinal
anesthesia
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3 Remember that the drug leaves The drug does not diffuse through

the peridural space by diffuston the dura

along the spinal nerves

Always allow twenty minutes be- Satisfactory anesthesia 1s not com

tween completion of the block plete in less than twenty minutes

and scheduled time of operation

Always rotate the needle and at- The needle tip may be in a vemn

tempt aspiration twice and pressed to the bony surface
This prevents aspiration of blood
and would be misleading if as
piration 1s attempted only once

'S

tn

6 Place a gauze sponge 1n the inter- Antiseptic solutions employed to
gluteal fissure mn prepanng the prepare the shin are prevented
patient from spreading to anus and gem

tahia

Causkes oF FAILURE OF CAUDAL BLock

-

Inability to correctly introduce the needle into the sacral canal This
may be due to

a Absence of reliable landmarks

b Impermeability of sacrococcygeal membrane to the needle

¢ Distortions of sacrum due to disease

The solution employed 1s nsufficient 1n volume or weak 1n strength
The sacral canal 1s large and the volume of solution 1s not sufficient to
fill it

4 Bleeding within canal due to trauma to veins interferes with diffuston
of the drug

The 1njection was made into subcutaneous tissues or postenor aspect
of sacrum because needle 1s not properly placed

The mjection was made mnto the pelvis because needle was mserted
through sacrococcygeal Iigament at t1p of coccyx instead of at sacro

coccygeal jomnt

The neural sheaths are too dense or impermeable to the drug

The dura may be adherent to the periosteum and does not allow the
drug to pass into the lumbar epidural space (The dura1s frequently ad-
herent at the lumbosacral joint )

w8

(2]

(=)

o ~

REFERENCES

Labat, Gaston Regional Anesthesia P 496 Philadelphia W B Saunders Co , 1922

Lundy, ] S A Method for Producing Block Anesthesia of the Sacral Nerves Am J
Surg, 4 262-270, March 1928

Tuohy, Edward B_Regional Block Anesthesia for Operations on the Permeum, Anus,
Gemtzha and Lower Extremties 2 369-387 July, 1941
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“Covtrvuous” Or REpEATED CAuDaL Brock

Defmtion Caudal block, either high or low, hich may be sustained over a
long peniod of tume by allowing the needle to remain 1 si/6 and repeating
the injection of drug

Uses
1 Obstetrses Tor relief of pain or labor and operative procedures.
2 Urologscal or gynecological and rectal surgery 1 or prolonged operations
upon the perineum, rectum, or gemtalia

Matersals Same as for caudal by single injection, but in addition prowvide

1 One three way stopcock (Luer) or one way valve (Fig 132)

2 One length of thick walled rubber tubing 4 fect long, equipped with

Luer lock hub which fits the caudal needle at one end and the stopcock

or one way valve at the other

One length of ssmilar tubing 2 1nches long equipped with adapter for

attaching the synnge

One wide mouth stenle glass receptacle of apprommately 500 cc

capaaty (preferably calibrated) (Fig 132)

5 One rubber stopper with two perforations to fit the glass receptacle
(Fig 132)

w

e

Fic 132 A< emblyfor caudal b

Theneedle 1s a special one made of malleabl
metal. Note knob near hub which actsas a guard The tube connecting the needle with the valy :nan:l

SYTisge must be at east four feet long and must have a thick wall becans,
se 2t mill be subjected
:;im‘;;\e pressure Soft rubber tubing 1s used for connecting the valve to the resen ou{efcor u: t’lwul
esthetie solution (Conrtesy Dr Robert A Hingson ) o
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o

One prece of glass tubing approximately 3/16” in diameter, bent at
right angles to fit the stopper and shde in the full length of the glass
receptacle or a 15 gauge long aspirating canufa with hose type con
nechion {Tig 132)
One 18” length of rubber tubing to fit end of stopeock and glass re
ceptacle (g 132)

8 Gauze, or felt pad to protect needle

9 Speaal 19 gauge malleable needle and stylet (I'g 132)
10 One 10 cc syringe with Luer lock

-~

Technique

1 Landmarks are the same as for caudal block by single wjection
2 Posstion 1s the same as for caudal block by single injection
3 Procedure
a Arrange apparatus as shown i Ig 132
b Prepare patient as desenbed for caudal block
¢ Introduce special needle m same manner as descubed for caudal
block
d Remove stylet from needle, attach 2” tubung to hub
Attach syninge and attempt aspiration as described m caudal bloch
f Introduce 10 cc 2%, procame or equivalent of other preferred drug,
replace stylet and allow 5 mmutes to elapse as i caudal block
Lxpel air from long tube by filing with solution and attach it to the
hub of the needle
Attemipt aspiration frequently durng mjection
1 Close stopcoch, secure needle with adheswve after padding hub well
with gauze or felt
Place patient mn a comfortable position
L Repeat the mjection when the diminution of analgesia 1s becoming
apparent Successive doses should be introduced mn the same manner
and with the same care as the mutial dose

o

» 03

-

Anesthesia

1 Onset Same as in caudal block by single mjection

2 Duration Same as in caudal block by smgle injection Repeat as often
as necessary using same volume as for mitial injection

3 Extent May be hugh or low, depending upon need of indidual cases
May be controlled by varying volume of flnd 30 cc forlow (pernesl},
45 cc for medium {suprapubic) and 60 ce 295 procane for gh (ab
dominal) anesthesia

Adantages Same as for caudal block by single jection, except that dura
tion may be prolonged
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Complications
1 These are the same 1s for caudal block, but the following additional
objections are offcred
a Needle may break in canal
b The needle may shift position and enter 4 vessel or the dura
¢ Tissues may be injurcd from repeated or prolonged exposures to
the local drug
d Ascpsis 15 not castly mantaned and pendural or local sbcesses
form
e A sense of fullness in sacrum or pain in legs may accompany tnyec
tion of the drug This soon passes anay
Contra Indications Same as for caudal bloch
Remarks
1 The anesthetist should attend the patient constantly Repeated doses
should be administered by a phyvsician
2 Individualize the dosage and frequency of injection
3 Exerase the same precautions in subsequent injections as at the imtial
jection
4 Repeat premedication 1f patient becomes apprehensive dunng surgery
Cleanse shin 1n area of mjection thoroughly to averd infection
Add epinephrine 0 75 cc of a 1 to 1000 solution to each 50 cc of the
drug to prolong its action and mhubit absorption

o

CoNTINUOUS CAUDAL ANESTHESIA IN OBSTETRICS

Procedure A “Ingh” caudal block 15 performed n the manner descnibed
above, so that epidural anesthesia involving the lumbar segments (or
higher) 1s induced to produce relief of pains of labor

Advantages

1 Complete rehef of pan if the block 1s “high *

2 Uterine contractions are not abolished and labor continues

3 Relavation of muscles of pelvic floor 15 excellent and facihitates and
quickens labor Dilatation of the cervix 1s facihitated

4 Respiratory and other functions of fetus are not depressed

5 Patient 1s consaious and retans normal faculties

6 Metabolic and other functions are not disturbed

Disadvantages

1 Unavoidable failures due to technical difficulties or anatomical distor-
tions limat 1ts use

2 Bladder urge 1s lost and unne leaks with each uterne contraction
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[

Analgesia may mask ensuing complications, such as rupture of uterus
Circulatory faillure or depression may occur if anesthesia 1s m
tense

Towic reactions may occur from rapid absorption of the drug

Labor 1s retarded if ascent of anesthesia extends beyond Th 10
Greater 1ncidence of instrumental deliveries

Malposttions, particularly posterior presentations, do not correct
themselves

S

00 ~r O\ tn

Contra-Indications

1 Subjects in whom disproportion between size of fetus and canal exists

2 Cases of placenta praevia

3 The presence of deformities of spine or sacrum or other anatomical dis
tortions

4 The presence of local infection 1n vicimty of sacrum

5 Versions and sumilar type of operative obstetrics

6 Cases of hypotension

Remarks
1 Inject one full dose of the drug at time of delivery 1if the interval en
sung between 1t and previous injection 1s more than thirty mmnutes
2 Disconnect the tube, replace stylet but leave needle m place during
delivery Inject another volume of drugif required

REFERENCES

Edwards Waldo B , and Hingson, Robert A The Present Status of Continuous Caudal
Analgesia n Obstetrics Bulletin of the New York Academy of Medicine, 19 507,
July 1943

Hingson, Robert A, and Edwards, Waldo B Comprehensive Review of Contmuous
Caudal Analgesia for Anesthetists Anesthesiology, 4 181, March, 1943

ALTERNATE TECHNIQUE FOR CONTINUOUS CAUDAL ANESTHESIA

Description A French ureteral or plastic catheter 1s mnserted imnto the caudal
canal instead of a malleable needle

Maltersals In addition to the matenals descnibed above supply

1 One #5 ureteral or plastic catheter 30" long
2 One #13 gauge needle 8 cms long which will accommodate catheter
3 One needle #22 gauge or size to fit into ureteral catheter

Technique
1 Proceed as above and introduce 13 gauge needle mnto the caudal canal
2 Thread the catheter into the needle 1f noblood or spinal fluid are ob-
tamed by aspiration
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3 Withdraw needle 1 such a manner that the catheter 1s not disturbed
and remams in the caudal canal Iasten sccurcly wath adhesive

4 Insert the 22 gauge needle mnto the free end of the catheter, attach the
syninge and inject procaine as descnbed in the techmque above

TecrNiQue UsiNGg Drucs OTHER THAN PROCAINF

1 An equnalent volume of 15% metycaine may be subststuted for
procaine—duration 1 34-2 hrs

2 An cqunalent volume of 010% pontocaine 1n physiological saline
may be substituted for procaine—duration 2 354 hrs

REFERENCE

Adams, R C, Lundy, J S, and Seldon, T H A Techmque for Continuous Caudal
Anesthesia and Analgesia Surgical Chinies North Amenea, 23 1196, August, 1943

PARAVERTEBRAL BLOCK ANLSTHISIA
Defimiion  Anesthesia induced by distnibuting a solution of local anesthetic

drug about the bodies of the vertebrae and infiltrating the nerve trunks
as they emerge from the intervertebral foramina

Types
1 Cervical paravertebral block
2 Thoracte paravertebral block (see below)

3 Lumbar paravertebral block (see below)
4 Transacral block

Indscations

1 Anmesthelzc For operations m areas mnnervated by the various nerve
segments which are accessible for this type of block

2 Duagnostic ‘To produce sympathetic block to differentiate diseases of
autonomic nervous system from other conditions

3 Therapeutic To relieve vasospasm, neuntis, or other types of seg-
mental pamns

Anatomy See individual blocks that follow

Materrals Standard regional set This should include one needle for each
nerve to be blocked

Technique
1 Posttion Eather of two positions may be employed

a Place the patient 1 the lateral prone position lying on the side

oppostte to the one to be mjected Place a pillow beneath the lomn to
straighten vertebral column
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Analgesta may mask ensuing comphications, such as rupture of uterus
Circulatory failure or depression may occur 1if anesthesia 1s m
tense

Tovuc reactions may occur from rapid absorption of the drug

Labor 1s retarded if ascent of anesthesia extends beyond Th 10
Greater inaidence of instrumental deliveries

Malpositions, particularly posterior presentations, do not correct
themselves

NE™

0~y

Contra Indications

1 Subjects in whom disproportion between size of fetus and canal exists

2 Cases of placenta praevia

3 The presence of deformities of spine or sacrum or other anatomical dis
tortions

4 The presence of local infection in viamity of sacrum

5 Versions and simlar type of operative obstetrics

6 Cases of hypotension

Remarks
1 Inject one full dose of the drug at time of delivery 1if the interval en
sung between 1t and previous injection 1s more than thirty mmutes
2 Disconnect the tube, replace stylet but leave needle mn place dunng
delivery Inject another volume of drug if required

REFERENCES

Edwards Waldo B , and Hingson, Robert A The Present Status of Continuous Caudal
Analgesia m Obstetrics Bulletin of the New Vork Academy of Medicine, 19 507,

July 1943
Hingson Robert A, and Edwards Waldo B Comprehensive Review of Continuous
Caudal Analgesta for Anesthetists Anesthesiology, 4 181, March, 1943

ALTERNATE TECENIQUE FOR CONTINUOUS CAUDAL ANESTHESIA

Descraphon A French ureteral or plastic catheter 1s mserted into the caudal
canal instead of a malleable needle

Materials In addition to the matenals described above supply
1 One #5 ureteral or plastic catheter 30" long
2 One #13 gauge needle 8 ems long which will accommodate catheter
3 One needle #22 gauge or size to fit into ureteral catheter

Techmque
1 Proceed as above and mntroduce 13 gauge needle nto the caudat canal
2 Thread the catheter into the needle if no blood or spinal flud are ob-

tained by aspiration
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2 Landmarks
a Condsle of the mandible of the J1w
b Surface of the second lower molar tooth
¢ Transierse processes of the cervieal vertebrae
3 Procedure
1 Palpate, bisect, and mark the point of bisection of the condyle of
mandible of the jaw (A, g 133)
b Draw ~ hine through the condyle perpendicular to the operiting
table (B, Nig 133)
¢ Draw a horizontal hine perpendicular to the vertical one along the
transserse processes of the vertebral column (C, Tig 133)

Tic 133 Landmarks for cervieal plexus block (A) Condyle of mandible (L) (F) (G} 2nd
3rd and 4th cervical sertebrae respecisely

d Drop a second perpendicular hne passing along the surface of
second molar tooth Mark the pomnt on the shin where this line
intersects the horizontal hne (D, g 133)

e DMark the shin one em below this point along the hornizontal line
(E Fig 80) This cotresponds to the second cervical vertebrae
Mark shin also 2 1/2 ecms and 3 1/2 ems below this first point
These points correspond to third and fourth cervical vertebrae Four
ponts are thus indrcated (I, G, Tig 133)

f After the landmarks are located, turn head to one side and rase
mtradermal wheals on the lower three marks on shin

g Insert 5 cm needle perpendicular to the shin Set marker at 1 1/2
cms and establish contact nith the anterior tubercle of transterse
process Inject 5 cc of 29 procune at this site

h Repeat the procedure on the pomnts mdicating the thied and fourth
cervical vertebrae stablish contact with the anteror tubercle as
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b Place the patient m the prone posttion with pillow beneath thorax
or abdomen depending upon the block to be performed
2 Landmarks
a Spines of the vertebrae
b Transverse process of the vertebrae (or rbs mn thoracic block)
3 Procedure See individual blocks that follow

CEeRrvIcAL PLEXUS BLock

Defiration  Anesthesia. obtained by blocking the cervical nerves as they
emerge from the vertebral column
Synonyms Paravertebral cervical block

Types
1 Lateral approach {most commeon)
2 Posterior approach (employed when the lateral route 1s not practical)

Indications
1 Diagnostic For differentration of neuralgias (hypoglossal) or for carot
1d sinus syndrome
2 Amesthetsic For operations on the nech
inalomy The anterior primary divisions of the first four cervical nerves
emerge from the cervical intervertebral foramna, pass behind the verte
bral arteries and then to the tip of the transverse processes of the verte
brac The transverse processes of the cervical vertebrae have two
tubercles, an anterior and a posterior These tubercles lie from 1-2 cms
below the shin surface As the nerves pass through the sulcus formed by
the tubercles, they divide mto an ascending and descending branch
which connect with each other to form a series of Joops known as the
cervical plevus, the plexus which lies beneath the sterno mastoid muscle
Cach loop gives rise to two branches a superficial which emerges at the
posterior edge of the sterno mastoid and supplies the skin and other
superficial structures, and the deep which supplies the muscles and other
deep structures of the neck
Materials Standard reglonal set The set should be provided with two 8 cms
needles (22 G) and six 5 cms needles (22 G)

Lateral Approach

Technigue
1 Positson Place the patient in the supine position with the chin pointing
upward (no pillow) The operator should stand on the side which 1s

mjected
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PARAVERTEBRAL Brock—THORACIC REGION

Defintrons Abloch of the spinalnerves of the thoracic region accomplished by
njection of a local anesthetic solution 1n the paravertebral arca

Indicalions

1 Duagnoshe and therapentic Coronary pain, causalgias, neuralgias of
the mntercostal nerves

2 Anesthetic Tor thoracic surgery or superfical operations on thorax
The block 15 employed 1n conyunction with cervical plexus or lumbar
bloch It s rarely employed alone

Anatomy, Tach of the twelve thoracic vertebra consists of a body, a spinous
and two transverse processes The latter articulate with the nbs The
spinous processes of the thoracic vertebrae are not natural landmarhs for
their homologous nerves or intervertebral spaces The spinous processes
increase 1n length and slope downward as they descend from the upper
to the lower vertebrae Therefore, the spine may point to the nb or inter-
space below the designated vertebrac In the erect posture, with the
arms lying along the side of the trunl, a line joxming the spmes of the
scapulae passes through the third thoracic spine, a line joining the lower
angles of the scapulae passes through the seventh thoracic spine These
landmarks are subject to displacement or variations of the scapulae A
line 5 em long drawn from a pont along the twelith nb perpendicular to
the midline of the back will mark the spine of the twelfth thoracic verte
bra The spine of the seventh cervical vertebra 15 the most prominent in
the upper part of the vertebral column

Lach thoracic nerve emerges from the intervertebral foramen and
divides 1nto an anterior and posterior pnmary division aiter having
first given off the meningeal nerve to the dura and vertebrae The pos-
terior pnimary division supplies the muscles and skin of the back, the
antenor gives off the ramus communicans to the sympathetic ganghon
after which 1t passes into the paravertebral space The thoracic nerves Lie
midway between the transverse processes of the two vertebrae as 1t
emerges from the intervertebral foramen The nerve passes toward the
nb above it and enters the intercostal groove

Technigue

1 Position The patient may be placed 1n one of two positions
a Lateral prone with patient lying on side opposite to one to be
blocked (as for spinal anesthesia)
b Prone with pillow beneath thorax
2 Landmarks

2 Spmous process of the thoracic vertebrae above the spmnal nerve to
be mjected
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in the previous vertebrae Inject 4 cc of 29 procame at these sites

Inject 10-15 cc of 1% procaine along posterior border of the sterno

mastord muscle 1n subcutaneous tissues

] Repeat the mjection on opposite side using exactly the same tech
nique 1if a bilateral block 15 desired

-

Anesthesie

1 Onset Usually within 5~10 minutes 1f procaine 1s employed

2 Dustrsbution Lateral and anterior superficial and deep structures of
neck Also the skin on posterior aspect of neck, occiput and a capelike
distribution over the shoulders extending to the level of the second nb

3 Duratron One hour, approximately

Complicatrons

1 The carotid sheath may be pierced by prevertebral njections and
signs of vascular compression ensue

2 The carotid artery may be entered by the needle

3 The needle may enter the spinal canal and even prerce the dura

4 An intravenous mjection may be performed Thus area 1s highly
vascular

Precautions Do not inject drug n front of the transverse process

Contra Indications

1 Infections of the neck
2 Tracheal obstruction

Comment

Rov

1 The first cervical nerve 1s not anesthetized in this procedure

2 The fourth cervical nerve 1s blocked but the motor power of the dia
phragm remains intact or a paresis results The dimimished ventilation
due to the paresis 1s compensated for by the increase m mtercostal
activity

3 ‘The transverse process of the cervical vertebrae 1s thin and the needle
pomt easily slips from 1ts surface

4 'The sympathetic nerves are also affected by the block and a Horner’s
syndrome frequently appears

5 The lower cervical vertebrae become progressively superfinal The
needles therefore need not be nserted as deeply in seeking ther
tubercles

REFERENCE
enstine E A, and Wertheim H Cervical Plexus Block New York State J Med
39 1311 1939*

* Thys technique ongnally described by these workers
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d 10th region of umbnlicus, level of respective vertebrae posteriorly
e 11th
12th arca between umbihicus and pubis

Complications

1 The drug may be acadentally njected into the subarachnoid or ¢pt
dural space

2 The drug mav be injected into an tercostal artery or vein

3 The needle may picrce the pleura and the lung

Precautrons

1 Always rely upon the marker when seehing the depth of a bony land-
mark

2 Always nject the drug slowly at first Withdraw the needle 1f patient
coughs or if blood, air, or spinal flud 1s obtained

Conlra Indscatrons

1 Infections in the area of injection

Comment

1 Note that the cutaneous nerves overlap Therefore, several segments
must be anesthetized to obtain an effective block

2 Remember that the anesthesia does not extend to the midline, but ends

approximately an inch from 1t due to overlapping of filaments from the

thoracic nerves on the opposite side

Note that in the upper portion of the thorax, the cervical nerves over-

lap imnto the area supplied by the first three of four thoracic segments

Therefore, the block must be supplemented by a cervical block or local

mfiltration

Always test the field of anesthesia after the blocks are performed

Supplementary 1njection of an upper or lower segment, depending

upon the case will be necessary if the area of anesthesia 1s not suf

ficiently extensive

Do not introduce the needle beyond the distance designated by the
marker

[

-

%

o

Note that the nibs may lie as many as 5 cms below the skin surface
1n obese or muscular subjects

CErvico THORACIC SYMPATHETIC BLock (STELLATE GANGLION Brock)

Definttion A paravertebral block of the lowest

portion of the cervical
pathetic chain e
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b Transverse process of the same vertebrae or the nb attached tot
depending upon the size of the vertebrae

3 Procedure

a Draw 2 line 4 em from and parallel to the nudhine of the ver

tebral column (Fig 134)

Tie 134 Method of inducing paraver
tebral block Wheals are rmsed over the
transverse processes of the vertebrae at
the level of the corresponding spines The
vertebrae are seen from the back

b Palpate the spmous processes of

the vertebrae above the spinal
nerves supphang the segmental
areas to be blocked and mar
their level on the lme described
m step a

Rase ntradermal wheals on a
level with the desired spmous
processes Bear i mind that the
corresponding rib may not be 1n
direct hine with the processes
the lower thoracte region
Introduce an 8 cm needle (with
the marker set at approxmately
25 cm from the tip) 1n a direc
tion perpendicular to the sk
untsl nib 1s encountered

e Set the marker another 25 cm

upward on the shaft of the needle Advance the needle at an angle
45° downward (caudad) so that at glances off the edge of the nb
f Withdraw the needle almost to the skan and remnsert 1t towards the

Iower edge of the nb

g Advance the needle one cm into the space between the transverse
processes and mject 5 cc of 1 procame Repeat procedure on the
opposite side if a bilateral block 1s desired

Anesthesra
1 Ouset

a Usually within five mmutes if procamne 1s employed

2 Distrabution

a ist thoracic nerve s part of the brachial plexus

b 2nd

3rd heart and mpple and chest wall anteriorly
4th level of the respective vertebrae posterorly

Sth
c 6th

7th antenior wall of abdomen above umbihicus
8th level of the respective vertebrae postenorly

9th
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transrerse process Introduce the needle approximately 5-6 ems
Use marker
d Withdran ncedle shightly and rensert 1n a caudad direction and
medially towards body of vertebra so that 1t ships off the transverse
process
Incline the needle so that it forms an angle of 20~30° with the
median sagittal plane Insert until the body of first thoracie verte
bra 15 encountered (a distance of 5-8 cms )
Turn the needle so that bevel 15 1n contact with the body of the
\ertebra
g Advance needle along the lateral aspect of the vertebra until con-
tact with bone 15 lost
Place a drop of procainc solution on the hub of the needle head and
ash patient to breathe If needle 1s in pleural space, bubbles will be
observed
Inject 5 cc 2% or 10 cc 19, procaine 1n divided doses over a pertod
of several minutes
Allow needle to remain 1n place if the procaine 1s to be followed by
alcohol
k Inject 2-5 cc of absolute alcohol (see page 314)

o

_—

—

Anesthessa

1 Onset Frve to 15 minutes if procaine 15 employed
2 Dustrsbutson 1f the bloch 1s successiul, Horner's syndrome results The
following signs are noted
Miosis
Enopthalmos
Narrowed palpebral fissure
Hypoidrosis on face and arms of affected side
Increased shin temperature on affected side
Injection of conmjunctiva
3 Duration Vanes

Complscalions
1 The needle may pass into the pleural space especially on the night stde
and produce a pneumothorax

2 Thelsubarachnmd space may be entered and an ntraspinal wnjection
result

3 The needle may enter a vessel and intravascular njection result
Precautions

1 Always attempt aspiration to obtamn blood or spinal flmd

2 Always perform test using d
g drop of procane solution 1n hub
to determine if needle 1s 1n pleura of needle
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Types

1 Posterior approach This 1s the least commonly employed route

2 Antenor approach This route 1s commonly employed

3 Lateral approach }The subclavian vessels are too close to path of the
4 Supenor approach/needle These routes are not frequently employed

Indicatrons

1 Diagnostic Not important Used to differentiate various types of
vasospastic diseases, asthma, and cardiac diseases
2 Therapeutrc
a To relieve vasospasm of upper extremuty, head and face
b Torelieve “status asthmaticus
¢ To reheve angma and other forms of cardiac pain
d To relieve hyperhidrosis of the upper extremity

Anatomy The stellate ganghon, a fusion of the inferior cervical and first

thoracic gangha, 1s a mass approxumately 2X2X05 cms which les
behind the vertebral artery an the space between the transverse process
of the 7th cervical vertebra and the neck of the first nb The apex of the
nght lung 15 1n close relation to the ganglon on the night side but hes
approuumately 2 cm lower on the left and therefore 1s not so close The
ganglion 1s 1n close relation to the junction of the subclavian artery, the
wfertor thyroid and the first intercostal artery The central branches of
the ganghon anse from the 7th and 8th cervical nerves Peripheral con
nections are to the middle and superior cervical gangha, cardiac plexus,
cervical spinal nerves, to bramn along vertebral artertes Small branches
may pass to recurrent laryngeal and phrenic nerves

Matersals Standard regional set contaiming 10 cm needles

Techmque Poslersor Approach

1 Position
a Place the patient n the prone position on hus side with pillow under
head or
b Allow the patient to sit up over the edge of an operating table
leaning forward with arms folded or resting on an elevated stand
The operator stands belind the patient
2 Londmarks Spme of 7th cervical vertebra and each vertebra above
and below 1t
Procedure
a Palpate and mark the site of the spine of the 7th cervical vertebra
b Rase an intradermal wheal along the transverse process of the 7th
cervical vertebra 4 5 cms from the midhne
¢ Introduce a 10 cm needle perpendicularly through the wheal fol
lowing the median sagittal plane and establish contact with the
»

w



RTGIONATL ANESTHESIA 199

with the saggital plane of the body Direct it downward and medinllv
towards the <cventh cervical transverse process At 2 depth of 5 or
6cms the tip of the transverse process of the 7th cervieal or the nech
of the first nb 1s encountered

Withdraw needie shightly when contact with bone 1s made and rein
sert directing 1t downward and mward The needle 15 on the first nb
Contact wath the first nib must be made

4 TPlace needle once agun on the nech of the first nb (or may 1t impinge
upon the transyersc process of the first dorsal vertebra)

Change position of hub of ncedle so that n angle of 80-90° 1s made
with the saggital plane of the body

Advance ncedle 1 or 2 ems until 1t impinges upon bone  The needle
will be within the fasaal plane of the stellate ganglion

Inject 5 cc of 197 procaine at this site

[

w

=
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TiorAciC SyMPATHETIC BLOCKR

Defimtron Block of the sympathetic gangha of the thoractie chun by para-
vertebral mjection of local anesthetic drugs

Indrcations

Diagnostic To differentiate between disease of the sympathetic nervous
system and related conditions
Therapeutsc To relieve cardiac and other visceral pamn

Analomy The thoraaic sympathetic ganglhia he along the body of the verte-
brae approumately 3 cms below the transverse processes They are
interconnected by a ncrvous chain which courses along the anterolateral
surface of the vertebral bodies and loops over the heads of the ribs

Procedure Preparations and materials are essentially the same as for thoracic
paravertebral bloch

Introduce the 10 cm needle and establish contact with the nb or trans-
verse process of the desired vertebrae Start with the bevel pointed
medially
Direct the needle n a caudad direction until the inferior border of the
transverse process 15 located
Set marler at 4 cms on shaft of the needle
Inchine the needle at an angle of 20° to median sagittal plane and al-
most perpendicular to the curvature of the back and advance 1t until
IIt glances off the lower border of the, vertebra

ntroduce the needle for 1 distance of 3 cms The body of the vertebra
1s usually encountered at this depth 1f the angle 1s correct

Rotate the needle 180° v
and advance it another
{5 against ano centimeter as long as it

7 Inject 5 cc of 2% procaine for each ganghon blocked

-

X

»
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3 Always perform block with an assistant and 1n an operating room
equipped for resuscitation and other emergency measures

Comment

1 Withdraw needle and remnsert at a shightly different site if blood or
spinal fluid 1s obtamed

2 Allow 15 minutes to elapse after the procamne block if therapeutic
block with alcohol 1s being performed

3 Remember that stellate ganglion block 1s fraught with dangers and
should be performed only by expenienced individuals

Techmique Antersor Approach

1 Posttson Place the patient in the upnght sitting position with his arms
at his side The operator should face the patient
2 Landmarks
a Midpomt of davicle
b Body of the seventh cervical vertebra
3 Procedure
a Locate and mark midpoint of clavicle on the skin overlying 1t
b Rase an intradermal wheal 1 cm medial to this mark and just
above the upper border of the clavicle
¢ Tntroduce an 8 or 10 cm needle through the wheal m a horizontal
direction at level of clavicle Direct 1t posteniorly and medually at
angle of 45° to skin for distance of 6 or 7 cms until the body of first
thoracic vertebra or the junction of 1st thoracic and 7th cervical
vertebrae 1s encountered
d Inject5cc 2% or 10 cc 19 procaine at the vertebrae

Remarks Precautions, anesthesia, and other factors are same as described
under directions for the posterior approach

ALTERNATE METHOD—ANTERIOR APPROACH*
Posstron of Patrent
1 Recumbent supine with head turned to side opposite to the injection
2 Arm of side to be blocked at side
3 Depress shoulder caudad
Landmarks (a) Sixth cervical transverse process (b) Seventh cervical trans

verse process This 15 1dentified by locating the 6th cervical first and
measuring downwards 2 cms from that pomnt (c) Midpamt of clavicle

Procedure
1 Raise a shin wheal 1 cm above the midpont of the clavicle .
9 Introduce an 8 cm needle through the skin wheal at an angle of 45

* Technique of Volpitto and Rutsteen
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PARAVERTF DRAL BLOCRA—LuMDAR REGION

Defimtron A block of the spinal nerves of the lumbar region by paravertebral
imjection of a local anesthetic drug

Types
Diagnostic To determunc the presence of vasospastic discase, or dis
cases of the sympathetic neryvous system
Therapeutic ‘To produce sympathetic block for discases charactenized
by hyperactivity of the autonomic nervous system
Anesthetic Tor abdominal, urclogical or pelvic operations, used in con-
Junction wath sacral block or paravertebral block of thoracic region
Anatomy The anterior pumary divisions of the first four lumbar nerves form
a series of oblique loops in the substance of the psoas muscle and thus
gne nse to the lumbar plexus The 12th thoracic and the 5th lumbar
contnbute to the plexus In thelumbar region, the spinal nerve lies ceph-
alad to the transverse process of the corresponding vertebra The
transyerse processes of the lumbar vertebrae hie opposite the correspond
g spinous processes A space 1 to 2 ecms 1n width separates cach spine
1n this region in the midline The transverse process 1s located by draw-
mg a transverse line through the tip of the spinous process

Matersals Standard regional set contaiming 10 cm needles
Technigue

1 Position Arrange the patient lying on the side opposite to the side to
be mnjected

2 Landmarks

a Spine of the lumbar vertebrae

b A line connecting the superior borders of the ilium crosses between
the spinous processes of 4th and 5th lumbar vertebrae Often 1t may
pass across the 4th spinous process

¢ Transverse process of lumbar vertebrae

Procedure

a Rase wheals 4 cms from the midline opposite the superior borders

of the spinous processes of vertebrae selected

Set the marker at 4-5 cm on the shaft of a 10 cm needle

¢ Introduce the needle perpendicularly through the wheal until the

transverse process 1s encountered Usually the needle 1s introduced

a depth of 4 to 5 cms before bone 15 encountered

Advance the marker 3 cms from the skin surface when bone 13

encountered

Partly withdraw the needle and remsert 1t at an angle of 25° to the

medial sagittal plane and at the same angle n a cephalad direction

The needle glances off the edge of the supertor border of the trans

verse process into the substance of the psoas muscle

Y

o
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o
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Comment
1 The gangha he 3 cms below the transverse processes Incline the
needle more medially if bone 1s not encountered at this depth and more
vertically 1f bone 1s encountered before this depth 1s attained
2 Never attach the syringe to the needle in scelung the landmarks and
gangha
ALrcotior BLOCK OF SYMPATHLTIC GANGLIA
Princsple Alcohol 1s injected 1nto or about nerve tissue to destroy it by its
sclerosing action The destruction of nerve tissue 1s similar to that ob
tamned by sectiomng a nerve and presents the following features
1 Itis typical of Wallerian degeneration
2 Nerves regenerate after a vaniable period of time
3 Small unsheathed nerves may be permanently destroyed, large heavily
sheathed nerves are only temporanly impaired
4 Tibrosis frequently occurs which predisposes to neuritis

Dose A single injection of 5 cc of absolute alcohol causes an area of necrosis
m muscle 1 cm n diameter

Procedure
1 Perform block as described above Inject 2 cc of 2% procamne and
note the extent and distribution of anesthesia
2 Allow ten minutes to elapse and inject an additional 3 cc of procamne
into each needle This mimmizes pain of alcohol mjection
3 Inject 5 cc of absolute alcohol n half cc amounts attempting aspira
tion between each introduction
4 Introduce 025 cc procaine through cach needle as it 15 withdrawn
This washes the alcohol from 1ts lumen
5 Mantamn patient on his side for an hour to mmmize diffusion of the
alcohol
Reasons
The alcohol 15 diluted and the

Comment
1 Do not use excessive quantities of

procame
2 Always employ absolute alcohol

3 Inject the alcohol slowly and
preferably over a penod of sev-
eral minutes

Attempt aspiration frequently
during the injection

>

Always wash the alcohol from the
hollow of the needle with pro

cane solution before withdrawing
1t from the tissues

©n

sclerosing action dimimshed
Diluted alcohel 1s less effective as
a sclerosing agent

The 1njection 1s pamnful, particu
larly if done raprdly

The needle may shift during an
njection and a wital structure will
be injured

A sinus tract may form to the site
of mjection due to the sclerosing
action of alcohol
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PARAVERTLBRAL Brocr—Lumpar REGION

Defimtion A block of the spinal nerves of the lumbar region by paravertebral
injection of a local ancsthetic drug

Types
Diagnostic To determine the presence of vasospastic disease, or dis
cases of the sympathetic nervous system
Therapeutsc To produce sympathetic bloch for discases charactenzed
by hyperactinaty of the autonomic nervous system
Anesthetic Tor abdominal, urological or pelvic operations, used in con-
junction with sacral block or paravertcbral block of thoracie region
Analomy The anterior pnmary divisions of the first four lumbar nerves form
& senes of obhique loops n the substance of the psoas muscle and thus
give nse to the lumbar plexus The 12th thoracic and the Sth lumbar
contribute to the plexus In the lumbar region, the spinal nen e hies ceph-
alad to the transverse process of the corresponding vertcbra The
transyerse processes of the lumbar vertebrae he oppostte the correspond
Ing spinous processes A space 1 to 2 cms 1 width separates each spine
m this region 1n the midline The transverse process 1s located by draw-
ng & transverse line through the tip of the spinous process

Matersals Standard regional set containing 10 em needles
Technague

1 Posision Arrange the patient lying on the side opposite to the side to
be injected

2 Landmarks

a Spine ot the lumbar vertebrae

b A line connecting the superior borders of the iium crosses between
the spinous processes of 4th and 5th lumbar vertebrae Often 1t may
pass across the 4th spinous process

¢ Transverse process of lumbar vertebrae

Procedure

Y

a Raise wheals 4 cms from the midline opposite the supenor borders
of the spinous processes of vertebrae selected

b Sect the marker at 4-5 cm on the shaft of a 10 em needle

¢ Introduce the needle perpendicularly through the wheal until the
transverse process 1s encountered Usually the needle 1s introduced
a depth of 4 to 5 cms before bone 1s encountered

d Advance the marker 3 ecms from the skin surface when bone 15
encountered

o

Partly withdraw the needle and remnsert it at an angle of 25° to the
medial sagittal plane and at the same angle 1n a cephalad direction
The needle glances off the edge of the supernior border of the trans
verse process into the substance of the psoas muscle
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f Advance 1t as far as the marker and inject 7-8 cc of 2%, procame
solution after attempting aspiration 1n two planes

Anesthesia

1 Onset Withmn five mmutes 1f procaine 1s employed and the needle 1s in
close contact with the lumbar nerves

2 Dustribution Along distibution of the plexus The 1ilio hypogastric,
1lio ingwnal, gemtocrural, external femoral cutaneous, and other nerves
mvolved 1n the lumbar plexus will be affected

3 Duration Usually one hour if procaine 1s employed

Complicatrons

1 The needle may enter the subarachnord space if 1t 1s mclined at an
acute angle

2 The needle may be advanced too far inward and pierce a major vessel
such as the vena cava, aorta, or enter an abdominal organ

Contra Indications

1 Local infections in the lumbar region

Comment The fifth lumbar nerve 1s best blocked by introducing the needle
1 a caudad and medial direction over the inferior border of the transverse
process

PARAVERTEBRAL BLOCK OF SYMPATHETIC GANGLIA IN LUMBAR REGION

Definstson Block of the sympathetic gangha of the umbar region by para
vertebral injection of local anesthetic drugs

Indications

1 Diagnostic Tor temporary rehef of certan forms of hy pertension, vaso
spastic disturbances of extremuties and various diseases of the au
tonomic nervous system

2 Anesthetrc To permit mampulation of upper abdominal viscera

Anatomy The lumbar sympathetic ganglia lie along the anterolateral sur
faces of the bodies of 4 lumbar vertebrae 34 cms below the transverse
process

Techmaque The techmque for sympathetic block in the lumbar region 1s simt
lar to the paravertebral block except the needles are mtroduced at a
different angle, and deeper into the tissues (Fig 135)

1 Landmarks Same as for lumbar paravertebral block
2 Position Same as for lumbar paravertebral block
3 Procedure
a Raise ntradermal wheals (over the transverse process) 3 cms from
midline of the desired vertebrae
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Advance needle perpendicularly to shan and estublish contact with
transyerse process of the vertebrae

Partly nithdran the needie and mehne it 1 o cephalad and medial
durection so that at shides off the upper border of transyerse process

d Contine to advance the necdle n cepbalad direction, for 2-3 cms

or until body of vertebrais encountered
Attempt 1sprration and inject 10 to 15 cc of 195 procaune for each
ganghon

-
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F16 135 Method of induang fumbar sympathetic block.

Aunesthesia

1

2

<

Onset Almost inmedhately 1f the ganghn are encountered directly by
the necdle

Distribution No sensory anesthesin results unless the lumbar nerves
are encountered Vusotiintation charactenized by an increase of
warmth, redaess, and absence of sweating of the shan over the lower ex
tremity 1s the most prominent change

Duration  Undetermined Che beneficial effects may last from one

hour to several days depending upon the condition for which the block
18 performed

Complications

1

2

The needle may be adsanced wto the 1011a, Vena ©ave, renal vessels,
pancreas, and other vital structures

The lumbat nerves may be perced (these pass betneen each of the
spaces between the transierse processcs)
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Comment Block 1s preferred if alcohol 15 to be used as the lumbar nerves are
not affected by 1t

TRANSACRAL BLOCK

Defimtion A paravertebral block produced by introducing a local anesthetic
solution through the posterior sacral foramina The sacral nerves are
anesthetized as they emerge from the sacral canal

Uses

1 Anesthetsc

a

b

For the same purposes as caudal block Most frequently employed
in cases 1n which caudal block 1s not possible because the caudal
canal 1s not accessible

As an adjunct to caudal block for rectal surgery

2 Therapentsc For saatica and other neuralglas mvolving sacral
nerves

Anatomy See caudal block for description of sacrum and distribution of
caudal nerves

Matersals Standard regional set containing 10 cm , 8 cm and 5 cm needles

Technique

1 Position Place the patient in the prone position Place a pillow beneath
the hips to elevate the sacrum
Landmarks

2

a
b

Posterior superior 11ac spines
Cornua of the sacrum

Procedure

a

b

Palpate the posterior superior iac spines and mark their location
on the skin (Fig 136)

Rase an intradermal wheal one cm medial and caudad to each
(Fig 136)

Palpate the sacral cornua and raise an intradermal wheal over each
one (Fig 136)

Connect both wheals by a line (Fig 136)

Divide the line nto three equal parts and raise a wheal at each
pont of division The second, third, fourth, and fifth sacral foramina
will hie approximately under these wheals (Fig 136)

Raise an mtradermal wheal 2 5 to 30 cms cephalad to and on the
same Line as the wheal designating the second sacral foramen The
first sacral foramen 15 thus located

Introduce an 8 cm needle through the wheal (second sacral) per

pendicular to the shin and advance until the posterior aspect of the
sacrum 15 encountered
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h Tncline the ncedle onc way or another, medally, caudad, Ccph'ﬂa:,
or laterally, until contact wath bone 1s Jost and needle enters the
{oramen

v Advance the needle 1§ com mto the foramen (use marhers) Inject
5 cc of 2% procamne at this site

3 Repeat procedure for the first sacral forimen advanang the 10 em

needle 2 cms after contact with bone 1s lost Inject 6 ce of 2%,

procame at this site a

Repeat procedure for 3rd sacral foramen Advance a 5 cm peedle

1 an after contact with bone 15 fost Inject 4 cc solution at this

site

~

Fic 136 Landmarks for transacral block (A) Posterior superior thac spines
(B} Sacral foramina (C) Sacral cornua (D) Sth lumbar vertebrae

I Repeat the procedure for the fourth sacral foramen Advance a
Scm needle 05 em into the foramen

m Advancea 5 cm needle laterally to the sacral cornua and inject 2 cc
of 2% procane This anesthetizes the fifth sacral nerve asit emerges
through the fifth sacral foramen

Anesthesia
1 Onset Immediately if procaine 1s employed

2 Duratton One to twoe hours or more if procaine 1s employed
3 Disinbution Approxumately the same as for caudal block



406 TFCHNIQULS AND PROCEDURI S OI ANESTHESIA

Complicatrons
1 The needle may pass inward to pelvis if advanced too far
2 The needle may pass into sacro thac joint if directed too far laterally
3 The solution may be distributed to the posterior aspect of sacrum

Comments

1 Note that the sacrum vares in size and thickness

2 Note that the needle may advance into the foramen directly without
encountering bone

3 Note that needles may be bent and develop hooklike points)f gentle
ness 15 not used when bone 1s encountered

4 Incline the needles snward rather than outward and in the same plane
as the wheals

5 Always begm the block by injecting the second foramen Then pro
ceed to the others

6 Block the second and third sacral nerves on both sides 1f caudal block
1s associated with transacral bloch

NERVE BLOCKS
Brock OF CRANIAL NERVES

The cranal nerves which are blocked are the fifth and 1ts branches and,
occasionally, the tenth or vagus

Gasserian Ganglion Block

Defimtion Anesthesia obtamed by depositing a local anesthetic drug into the
area surrounding the Gasserian ganglion (Sth cramal nerve)

Types Although a number of techmiques have been descnibed, the one em
ploying the Hartal route through the foramen ovale 1s the one described
here

Indications
1 Diagnostic As a means of differentiation between trigemmal and
glossopharyngeal neuralgia (the glossopharyngeal nerve supplies the
sensory innervation to the posterior third of the tongue) Relief of pain
ndicates trigemiral neuralgla
Therapenisc For relief of neuralga (tic douloureux) 1f surgery 1s con
traindicated or not desired
3 Anesthesia For surgery of the face and jaw Supplemental field blocks,
such as cervical plexus block, may also be necessary Rarely employed
for this purpose

N

Anatomy The fifth cramial or trigeminal nerve arses from the pons Its
composed of a sensory dorsal root which gives nse to the Gassenan
ganghon and an antenor motor root The ganglion gives nse to three
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heads The motor root passes beneith the ganghon and, after jomng
with the third expansion of the ganghon, passes through the foramen
ovale as the mandibular nerve The ganghon lies at the posterior ex
tremuty of the foramen o le, which 15 1 canal approximately { cm long
To reach the ganglion, the needle must pass through the foramen ovale
The ganghon extends from the petrous portion of the temporal bone to
the foramen ovale and hies on the ptery goid process The wnfratemporal
plate lies antenor to the foramen The needle encounters the plate before
beng diverted tow ards the foramen

Matersals

1 Standard regional set contaming a 10 cm needle approuimately 19
mm diam

2 One 2 cc s3nnge to aspirate and 1nject procaine

Techmgne

1 Posison Place the patient mn the supine position The operator
should stand on stde to be injected
2 Lanudmarks

a
b
[

d

Condslotd notch (arhieulation of condylerd process of mandible)
Midpoint of zy gomatic netch on side to be 1njected

A pomnt 3 om lateral 1o angle of the mouth, at the level of the 2nd
upper molar tooth on side to be mnjected

Pupit of eye (as patient looks directly fornard) on side to be
jected

3 Procedure

a

o

o

[~%

o

-

Place the nde< finger of the left hand in front of the tragus Pal
pate the condyloid process and notch as the patient opens and
closes lus mouth

Allow the finger to ship antenorly from the condylod process along
the zygoma until the signaord motch of the mandible 15 palpated
Hold the finger i the notch, and with finger pomting upward bisect
the fingernail, and mark this pamt on the skin over the zygomatic
arch This point corresponds to the midpant of the zygoma (A
Tig 137)

Mark another pomt on the same level and 1 em antenor to the
one corresponding to the mid pomt of the zygoma (B, g 137)
Locate a point 3 cms from the angle of the mouth at the level of
the 2nd upper molar tooth with the mouth of the patient closed
(C Ig 137) Raise an intradermal wheal m the skin at this pownt
Project an imaginary hue through the puptl of the ey e and the shin
wheal {X Tig 137) and another through the point 1 cm anterior
to the mud pomnt of the zygomatic arch (point 1 step d) (3 Tig
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137) and the shin wheal Thus locates two planes one which 1s almost
vertical, one which 15 inchined at an angle, backwards and upwards
Introduce the 10 cm needle through the wheal described 1n e and
advance along a Iine formed by the ntersection of these two planes
until the infratemporal plate 1s encountered, a distance of appron
mately 5-6 cms (set recorder at 6 cms)
b Place the recorder 1 cm from the skin Withdraw needle to subcu
taneous tissue and redirect along a line formed by the mtersection
of the plane passing through the pupil of the eye and the wheal C
and the plane passing through the m:d point of the zygomatic arch

4]

Fic 137 Landmarks for Gassenan ganghon block {see text)

(pomnt 1n step a) and the wheal C (Z, Fig 137) The needle will enter
the foramen ovale if guided 1n this direction Paresthesias are felt
by the patient along the course of the mandibular nerve

1 Inject 1 cc of a 2%, procaine solution for anesthesia very slowly so
that 1t hterally enters drop by drop If alcohol 1s to be employed,
mject 5 drops procamne 2.4 follow slowly by 1 cc alcohol

Anesthessa
1 Onset Within few minutes after the mjection 15 completed Rapid 1n
Jjection gives nise to symptoms of increased mtracramal pressure
2 Dustribution This corresponds to the distnbution of the tngemmal
nerve The cornea, eyehd, face and other structures innervated by this
nerve are apesthetized
3 Durafson One or more hours When alcohol 15 used, 1t vanes with the
individual, but may last from 6 to 12 months
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Complicalions

1 Penetration nto the bram substance if the peedle 15 advanced more
than 1 cm into the foramen ovale

2 Artenal puncture The internal maxllary artery may be encountered
and bleeding results

3 Paralysis and loss of sensation of the conjunctiva and cornea Causes
Leratitis

4 Hemorrhage of the cheel

5 Herpes about hip—this s usually transient

6 Paralysis of eye muscles—this 15 usually transient

Precautsons
1 Always mject procaine slowly
2 Always employ the supmne position and allow the patient to remam
1n bed for several hours after the procedure

3 Always attempt aspiration before mnjection of procaine or alcohol and
withdraw needle if spinal flnd 15 aspirated

Contra Indicatsons
1 Diffuse pamful condrtions of face
2 Infections in the site of mjection

3 In cases of neuralgia in which mandibular or maxillary or combined
mandibular and maxillary blocks have not been given a tnal first

Remarks

1 If an alcohol block 15 desired, perform a procaine bloch first Repeat 1t
m several days and follow 1t by alcohol

2 Gassenan ganghon block 15 a hazardous, difficult procedure It should
not be performed except in extreme cases and only by the inrtiated

Block of Ophthalmic Nerve
Defimtion Block of branches of ophthalmic nerve

Indications

Diagnostic and Therapentic rarely employed for these purposes
Anesthetic for enucleation of eyeball or other occular operations and
operations on the sinuses

Analomy The ophthalmic nerve 1s purely a sensory nerve which arises from
the Gasserian ganglion The nerve passes forward, upward and laterally
along the lateral wall of the cavernous sinus The nerve passes through
the supernor orbital fissure and divides into three branches lachrymal,
frontal and nasocsliary These subdivide mnto terminal branches

Types The ophthalmic nerve may be anesthetized by blocking 1ts branches
by two injections, a lateral orbital and medial orbtal
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Matersals Standard regional set

Techmqice

1 Position Place the patient in the supine position
2 Landmarks Margin of the orbit
3 Procedure
Lateral orbutal block
a Introduce a 5 ¢m needle 2 little above or below outer canthus at
margin of orbit (A, Thg 138)
b Allow needle to penetrate along lateral wall for 3 5 cms Retract
eyeball either up or down
¢ Inject 2-3 cc 2% procaine slowly at this site
Medsal orbutal block
a Introduce 5 cm needle at pomt 1 cm vertically above the caruncle
(just below eyebrow)
b TInsert needle for a distance of 3 cms along the upper medial angle
of orbit close to 1ts wall (A, Fig 138)
¢ Inject 2 cc 2% procame slowly at this site
Anesthesia
Onsei 1mmediate if procaine 1s employed
Duration one hour 1if procaine 1s employed
Dustrebution The combined lateral and medial blocks produce anes
thesia 1n the following areas Ethmoidal, sphenoidal and frontal st
nuses, as well as nasal cavity, front and tip of nose, upper eyelid and con
Junctiva, muscles of eye
Complications

1 Protrusion of eyeball
2 Imjury to optic nerve

Comment The lower hd 15 supphed by infra orbital nerve and 1s not anes
thetized
Block of Maxillary Nerve
Definstron Block of second or maxillary division of the trigeminal nerve

Types
1 Oral route (employed by dentists)
2 Extra oral route
a Orbutal route into foramen rotundum (not commonly employ ed)
b Zygomatic or extra oral route—simplest, quickest, safest

Indications

1 Diagnostic None
2 Therapeutsc For neuralgia of second division of fifth cramal nerve
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3 Amesthetic Operations on upper hp, antrum, hrd and soft palate,
upper jaw 1nd tonsils

Anatomy The maxillary nerve runs forward from the sem: lunar gagghm;
between the ophthalmic and mandibular nerves along lower border o
the cavernous stnus and passes {rom the shull through the foramen ro
tundum, through the pterygopalitine foss: and enters the orbut as the
snfra orbital nerve It disides mto the palpebral, n1sad, and Ibinl nerves

Tic 139 Landmarks for manllary and
mandibalar nesve block The (X) indicites
the mudpoint of the notch, the dot, the
pownt of entry of the needle

Fio 138 Landmarks for Jateral and medal
ophthatmie and nfraorbatal block

and snfra orbital plexus Ein route to the ptery gopalatine fossa it mves off
the palatme and superior alveolar nerves

Matersals Standard regronal set

Techmygue Zygomatic route

1 Position Place the patient in the supine posttion with the head

turned to one side and operator standing on the side to be njected

Landmarks The mdpomt of the zygomatic notch

Procedure (Fig 139)

& Rawe an intradermal wheal at the mmd
notch (Fig 139)

w N

pont of the zygomatic
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Introduce an 8 cm needle perpendicularly to the shin surface so
that 1t passes below the zygoma for a distance not to exceed 4 5
cm to 5 cm (use marker)

Establish contact with the external pterygoid plate which 1s usually
encountered at this depth

Withdraw the marker and set 1t 1 em from skin surface Reinsert
the needle mn a direction shghtly anterior to the point of contact
with bone Continue to mntroduce 1t until it ships off the anterior
portion of the external pterygoid plate and advances as far as the
marker

Deposit 2 cc of 2% procane solution after carefully attempting
aspiration

a

[=7

o

Anesthesia

1 Onset Within five minutes after the injection, 1f procaine 1s employed

2 Dustrsbution The cheek, lower eyehid, side of nose, upper hip, mucous
membrane of nose, naso-pharynx, antra and ethmoid cells, soft and
hard palate, and tonsils are usually involved

3 Duration One or more hours if procaine 1s employed

Comphications

1 The needle may enter the orbit

2 The pterygoid plate may be overlooked if the needle 15 mntroduced
too great a distance posteriorly

3 The pharynx may be entered 1f the needle 1s advanced more than 5 cm

Precautions Always use the marker to judge the required depth to advance
the needle after the direction 1s changed
Contra Indicalions
1 Local infection at the site of injection
2 Distortions of the landmarks

Remarks The procane block may be followed by an injection of 1 cc of
absolute alcohol 1f therapeutic block 1s desired for neuralgia or other
conditions necessitating prolonged anesthesia (see page 314)

Brock or MANDIBULAR NERVE

Defimstion. Block of the third division of the trigeminal nerve

Types

1 Oral route
2 Extra oral route Ths 1s the more practical and the one usually em-

ployed
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Indications

1 Diagnostic To differentinte glossopharyngeal from tngemnal neural
ma

2 Therapeutsc For rehef of tngemmal neuralgia, for relief of masseter
spasm 1n cases of trismus

3 Amesthetrc Operation on lewer jaw, lower lip, and for extractions of the
Jower teeth

Anatomy The mandibular or infenor maullary nerve 1s the third divisten
of the tngemnal nerve The nerve is a combined sensory and motor It
runs downward through the {oramen ovale and divides into two branches,
an antenior branch, which 1s small and chiefly motor, and a postertor
branch which 1s larger and chiefly sensory The branches of the man-
dibular nerve are the aunculotemporal, lingual, bucanator, mfenor
alveolar and massetenc, anterior, middle and deep temporal, mternal
and external pterygoid

Matersals Standard regronal set
Techmque Extra oral route
1 Posutton Place the patient in the supine position The aperator should
stand on side to be injected

2 Landmarks Same as for maxllary block

Procedure (Fig 139)

a Follow the same procedure described for the maxllary nerve The
only exception 1s that the needle 1s reintroduced to pass postertor
to the external pterygoid plate of sphenoid bone for a distance of
05cm at which pomnt 1 to 2 cc of 2%, procaine solution 1s injected

Anesthesia

[

1 Onset within 5 to 10 minutes

2 Dustribution Temporal region, dura at base of skull, temporo man-
dibular articulation, auncle of ear, external auditory meatus, lower
face and eye, mucous membrane of mouth, tongue, salivary glands,

muscles of mastication, anterior belly of digastric, mylohyoid and tensor
palatine and tympanic muscles

3 Duration One or more hours 1f procame 15 employed
Complications
1 The needle may pass mto the pharynx 1f 1t 1s introduced a distance

greater than 0 5 cm beyond pterygoid plate

2 Severe bleeding may result 1f the internal maxillary artery 1s encoun-
tered
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Precautions
1 Use a marker to avoid imntroducing needle too far

2 Partly withdraw needle after pterygoid plate 1s cncountered and aim
approxtmately 1 cm behind pomnt of first contact with bone

Contra Indications
1 Tnfections about the face
2 Dustortion of landmarks
Remarks The procame block may be followed by 1 cc of absolute alcohol 1f
therapeutic block 1s desired (see page 314)

Brocks or PERIPHERAL NERVES
Brachial Plexus Block

Definttion Brachial plexus block 1s a block designed to produce anesthesia of
the arm and forearm It 1s accomplished by infiltration of the trunks,
divisions, or cords of the plexus with a local anesthetic solution

Indicatrons
1 Amnesthetsc For operations on the hand and forearm (particularly ten
dons)
2 Therapeunnc To produce sympathetic block of the hand and forearm
Types

1 Supraclavicular This 1s the most commonly employed approach be
cause 1t 15 simplest, most successful, and utilizes the most reliable
landmarks

2 Infraclavicular This approach 1s less frequently employed because the

blood vessels in this regron are parallel to the plexus and may be punc

tured Often the needle 1s broken as 1t 1s inserted beneath the clavicle

Axidlary This approach 1s not popular because the blood vessels

this region may be punctured In addition, the plexus fans out at this

pomnt and renders infiltration of all component parts difficult

4 Paravertebral This approach 1s very difficult to execute technically

Materials Standard regional set containing an 8 cm needle

w

The Supraclavicular Approach

Anatomy The brachial plexus 1s formed from the anterior primary divisions
of the 5th, 6th, 7th cervical and Ist thoracic nerves These jomn to form
an upper, a middle, and a lower trunk The trunks give nse to 6 divi
sions which umte 1n various ways to form cords which 1n turn give nse
to the nerves of the arm, forearm, and shoulder girdle The plexus
possesses a fan like arrangement as 1t runs downward and outward
from the vertebrae and converges so that the cords and nerves pass
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closely together beneath the midpoint of the clavicle over the surface
of the first nb

Technique
1 Possiton

a

Place patient n the supine position Arrange the arm on the side
to be injected m shght abduction, and rotate the head 1n the op
posite dircetion The operator should stand on the side to be 1n
Jected

2 Landmarks

[

a

d

A pont midway and 1 em above the supenor border of the clavicle
The midpoint of the clavicle 15 obtained by bisecting the distance
between the acromioclavicular and the sternoclavicular joints
The lateral border of the subclavian artery above the clavicle
The esternal jugular vemn (rendered prominent by having the pa
tient blow out his cheeks) The vein passes downward and medial
to the midpont of the clavicle

Tubercle of the 6th cervical vertebra

Procedure (Fig 140)

a

i=2
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o
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Raise an intradermal wheal at the pont (B, Tig 140), 1 cm above
the midpot of clavicle (A, Ing 140)

Identify, by palpation, the subclavian artery and external jugular
vemn (C, D, Fig 140)

Grasp the needle, unattached to the syringe, i the nght hand
and introduce 1t through the wheal, exercising care to avoid the
artery and vein

Set the marker for 15 cms and advance the needle posteriorly,
caudad, and medially until the first nb 1s encountered Do not ad-
vance the needle any farther than the marker if the nib 1s not en
countered

Withdraw the needle 2 or 3 mm after the nb 1s encountered so that
1t lies 1n the same plane as the brachal plexus, 1 e, superfical to
the deep fascia of the neck

Place a drop of anesthetic solution on the open end of the hub of
needle and ask the patient to take a deep breath This s to deter
mme whether or not the pleura has been pierced There should be
no movement of the drop

Inject 10 cc of 2% procame solution Perform aspiration frequenthy
during the 1njection

Palpate and mark the tubercle of the transverse process of the 6th
cervical vertebra by placing the left index finger upon it

Withdraw the needle almost to the skin

Push marker all the way back on the shaft of the needle and remnsert
the needle deep to the sternacleidomastaid muscle for a chstance of
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Precautions
1 Use a marker to avoid mtroducing needle too far

2 Partly withdraw needle after pterygoid plate 1s encountered and arm
approximately 1 cm behind point of first contact with bone

Contra Indications
1 TInfections about the face
2 Distortion of landmarks
Remarks The procane block may be followed by 1 cc of absolute alcohol if
therapeutic block 1s desired (see page 314)

BrocES OF PERIPHERAL NERVES
Brachial Plexus Block

Defintron Brachal plexus block 1s a block designed to produce anesthesia of
the arm and forearm It 1s accomphshed by infiltration of the trunks,
divisions, or cords of the plexus with a local anesthetic solution

Indications
1 Amesthetsc For operations on the hand and forearm (particularly ten
dons)
2 Therapeutsc To produce sympathetic block of the hand and forearm
Types

1 Swupracla~cular This 1s the most commeonly employed approach be
cause 1t 15 sumplest, most successful, and utilizes the most rehable
landmarks

2 Infraclavicular This approach 1s less frequently employed because the
blood vessels in this region are parallel to the plexus and may be punc-
tured Often the needle 1s broken as 1t 1s nserted beneath the davicle

3 Axillary Ths approach 1s not popular because the blood vessels
this region may be punctured In addition, the plexus fans out at this
pomnt and renders infiltration of all component parts difficult

4 Paravertebral This approach 1s very difficult to execute techmically

Matersals Standard regional set contaimng an 8 cm needle

The Supraclacscular Approach

Anatomy The brachial plexus 1s formed from the antenor pnmary divisions
of the 5th, 6th, 7th cervical and Ist thoracic nerves These join to form
an upper, a mddle, and a lower trunk The trunks give nise to 6 divi
sions which unite 1n vanous ways to form cords which 1n turn give nse
to the nerves of the arm, forearm, and shoulder girdle The plexus
possesses a fan hhe arrangement as 1t runs downward and outward
from the vertebrae and converges so that the cords and nerves pass
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2 Picrang the pleura Pneumothorax results
3 Intraspinal mjection “High” spinal or segmental spinal anesthesta
results

Precautions

1 Always locate and maintam palpating finger on the subclavian artery
while the needle 1s being introduced

2 Always contact the first nb with the needle before mjecting the drug

3 Alnaysidentify the external jugular ven before making the puncture

4 Always test for entrance of the needle in the pleural space

5 Never mnsert the needle beyond the marher when seehing the first nb

6 Alnays perform asprration to determine whether or not the spinal
canal has been entered

7 Withdraw the needle completely if blood 1s aspirated 1n the synnge
and make pressure 1n the supraclavicular fossa before attempting the
block again

Conlra Indications

1 The presence of infection of the extremity or at the site of the block
2 The presence of tumor masses which may distort landmarks

3 Inpsychically unswted patients and children

4 For operations which may last more than one hour

Comment

1 Withdraw the needle and remnsert 1t 1f an artery or other blood vessel
1s entered

2 Seek paresthesias when mserting the needle The patient feels pares
thesias radiating up and down the arm

3 Motor anesthesia 15 rarely complete in the large muscles Paresis 1s
usually present, hownever

Brachsal Plexus Block* (Allernate Method)
Procedure

1 Arrange patient and prepare matenals 1n the same manner for tech.
mque descnbed above
2

Locate junction of middle and mner third of clavicle and mark 'skin
over clavicle '

Raise an intradermal wheal 2 cms above this pomt

Raise a second intradermal wheal between the first wheal and the
davicle

Raise a third wheal 1 1/2 to 2 ems above the first wheal

Introduce an 8 em need th
tact with the frst mib rough the first wheal and establish con

* Techmque first suggested by Ralph T Knght.

3
4

o
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approximately 6 cm towards the tubercle Allow the index finger
of the left hand to remam over the tubercle during the injection

L Aspirate to determune the presence of spmnal fld or blood and n
ject S cc of 29 procaine 1n this region

1 Withdraw needle almost to the skin and introduce 1t agamn mn a
lateral caudad direction, inclined to such an angle so as to be di
rected behind the clavicle and anteror to the first nib

m Inject 5 cc of 29 procaine solution behind clavicle after performing
aspiration

Fic 140 Landmarks for brachial plevus block by the supraclavicular route (A) Midpowmt of the
davicle (B) Site of myection (C) Subclavian artery (D) External jugular vern (E) First nb

Anesthesia
1 Onset Ten to fifteen minutes
2 Distribution Complete i the hands, fingers, and forearm A zone of
hypesthesia exists over the shoulder No anesthesia exists in the axilla
3 Duratron One hour or more when procaine 1s employed

Complicalions
1 Pierang of blood vessels The subclavian artery or vein, external
jugular vein and the superficial or deep transverse cervical artery are
all hiable to puncture
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2 Tlace an applicator moistened with rodine or ik m the cubital

fossa

b Flex the forearm up on the arm to make an angle of 90° and trace

Fic 141 Landmarksforme
dian and radal nerve block at
the elbow (A) Line ahove
crease of elbow (B) Tendon of
bieeps (C) Brachualartery (D)
Vein (E) Median nerve (F)
Radhal nerve beneath brachio-
radals muscle (G) Ulnar
nerve

-

0%
-
.

S
-

F16 142 Landmarks for median and radial nerve block
at the wnst. (A) Transverse Line through ulnar stylord
for determming pomt of njection (B) Flexor carpt
racdiahs Jongus tendon (C) Palmans longus tendon
(D) Flexor carpt ulnans tendon (E) Ulnar artery (F)
Ulnar nerve (G) Median nerve (H) Radial artery

or mark junction of skin of arm and forearm with the moistened

=%

apphicator A transverse line results (A, Fig 141)

Locate the tendon of the biceps (felt by flexing and extending fore~
arm with hand in supination) (B, Fig 141)

Locate the brachial artery (C, Fig 141) by palpation and raise an

ntradermal wheal medial to 1t (D, Fig 141)
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7 Introduce 8 cm needles through the other two wheals parallel to the
first needle and contact the first b 1n a similar fashion

8 Inject 10 cc 2% procaine nto each needle 1n the same manner de
scribed above Shightly withdraw the needle after 3 cc have been 1n
jected over the nb and inject the remainder over the plexus

REFERENCE

Labat, G Regional Anesthesia 2nd Ed Pp 215-235 W B Saunders Co , Philadelphia
1930

Medion Nerve Block

Definstzon  Anesthesia produced by blocking the median nerve at 1ts most
superficial pomts

Types

1 Block at the elbow
2 Block at the wnst

Indicatrons

1 Anesthetic For operations upon the arm and forearm i which brachial
plexus block 1s not feasible

2 Therapeutsc For vasospastic and other diseases mvolving the au
tonomic nervous system

Anatomy The median nerve anses from the medial cord of the brachial
plexus and passes through the axlla along with the brachial artery It
lies lateral to the artery until the elbow 15 neared It then crosses over
to the inner aspect of the arm It then passes through the cubital fossa
beneath the breipital fascia and enters the forearm In the cubital fossa,
1t lies between the mternal condyle of the humerus and the tendon of
the biceps muscle The brachial artery lies between the tendon and the
nerve At the wnst, the nerve becomes superfictal and hes beneath the
deep fascia, between the palmans longus and flexor carp: rachalis ten
dons

Maltersels Standard regional set

Median Block at the Elbow
Techmaque
1 Landmarks
a Brachial artery
b Tendon of biceps

¢ Internal condyle of humerus
2 Posion of patient Supme with the arm abducted and forearm ex

tended



3 Procedure
a Place an apph
fossa N
b Tilex the forcarm up on the arm to make an angle of 90° and trace

Fic 141 Landmarksforme
dian and radial nerve block at
the elbow (A} Line above
crez.e of elbow (B) Tendon of
bieeps (C) Brachiatartery (D)
Ven (E) Median nerve (1)
Radial nerve beneath brachio.
radials muscle  (G) Ulnar
nerve

RTGIONAT ANISTHISIA {9

cator motstened with todine or mb m the cubntal

Fic 142 Landmarksformedian and radial nerveblock
at the wnst, {A) Transverse hne through ulnar stylmd
for determinmg pont ol injection (B} Flexor carp
radais fongus tenden (C) Palmans longus tendon
{D) Flexor carpt uinans tendon (L) Ulnar artery (F)
Ulsar nerve (G) Median nerve {I1) Radial artery

or mark junction of skin of arm and forearm with the moistened
appheator A transverse hne results (A, Tig 141)

¢ Locate the tendon of the buceps (felt by flexang and extending fore-
arm with hand 1n supmation) (B, Fig 141)

d Locate the brachial artery (C, Tig 141) by palpation and raise an
wtradermal wheal medial to 1t (D, Tig 141)
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Introduce a2 5 cm needle through the wheal perpendicular to the
shin through the superficial and deep fascia and seeh. paresthesias
Attach the syninge to the needle and inject 3 cc of 2%, procaine at
this site

Inject 2 or 3 cc in fanwise manner over the path of nerve
Circumsenbe a “garter” intracutaneously and subcutaneously with
1/29%, procaine above the site of injection

Medwan Block at the Wrist

Techmque

1 Landmarks

a
b

Tendons of palmaris longus and flexor carp: radialis muscles
Styloid process of the ulna

2 Posiron Place the patient i a supine position with the arm on a
board and the palm facing upward
3 Procedure

a

b

-

g

Locate and mark a cross on the anterior aspect of the wrist through
the styloid of the ulna (A, Tig 142)

Locate and mark the outhine of the palmans longus and flexor carp1
radialis tendons (B, C, Fig 142)

Raise an mtradermal wheal between the two tendons on transverse
hne through the styloid of the ulna

Introduce a 5 cm needle perpendicular to the skin through the
superficial and deep fasca and advance 1t 0 5 cm beyond the deep
fascia

Inject 2 cc 29, procaine at this site

Partly withdraw and inchne the needle towards the flexor carpt
radialis tendon Introduce needle deep to tendon and nject 2 c¢
of 2% procaine at this site

Massage the area to cause diffusion of solution into the tissues

Anesthesia

Onset Usually within 5 minutes if procaine 1s employed
Duration One hour

Comment
1 The median nerve hes beneath the flexor carp: radialis tendon 1n many
instances The needle must be inchined in that direction to seek 1t
2 The transverse Line marhed n the cubital fossa does not correspond to
and 15 above the line drawn through the condyles of the humerus
3 Median nerve blocks are best employed in conjunction with uloar and
radial nerve blocks

Note An mtracutaneous and subcutaneous band (garter) of 19 solution of
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procamne should be infiltrated about the entire arm when a combination
of blocks 1s Leed to block anv overlipping nerve fibres

Rudsul Neree Block

Defritior Anesthesia produced by block of the radinl nerve where 1t 1s most
superfiaal
Tapes
1 Block at the elbow (lateral)

2 Block at elbow (anterior) This 1s the most commonly emploved type
3 Block at the wnst

Block at il ¢ Elberr
Irdicctiors

drestFetsc For surgens of hand or wnist
Diagrostic erd Therapentsc Same as for median nenve

{rctors The postenior cord of the brachial plexus gives nse to two divisions,
one large and one small The larger grves nse to the radial nenve, the
smaller the axillary The radral nerve passes behind the axllary arters
at the antenor surface of the latissimus dorst muscle across the teres
major and proceeds downw ard posteniorly and laterall into the musculo-
spiral groove between the long and medial heads of the triceps muscle.
It then passes towards the lateral side of the arm At approximateh
10 cms above the external condyle 1t crosses the humerus 1 an antenior
direction between the brachioradialis and brachialis muscles after having
pierced the lateral intermuscular septum As 1t reaches the external

condy le of the humerus, 1t divides into two branches, the radial and the
interosseous

Matenals Standard regional set
Tecknsque (Fig 142)
1 Landmarks Same as for median nerve blocl
2 Position Same as for median nerve bloch
3 Procedure
a Rase anintradermal wheal 1 cm Iateral to the tendon of biceps on
a line of bend of elbow as located i the same manner s for the
median nenve block
b i;troduce a2 5 cm needle through the wheal perpendicular to the
n
¢ Place the index finger of left hand at the posteror aspect of the
lateral condyle of humerus
d Advance needle in the direction of the finger until bone 15 encoun-

tered Seel paresthesias at this site and 1nject 5 ec 255 procaine at
this site
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REFERENCE
Tabat, G Regional Anesthesta 2nd Ed Pp 237-246 W B Saunders Co, Philadelphia
1930

Ulnar Nerve Block

Defimtion Anesthesia of the ulnar nerve produced by bloching 1t at 1ts most
superficial pomnts along 1ts course

Uses

Anesthetic Same as for median and radial nerve blocks
Diagnosiic Same as for median and radial nerve blochs

Types

1 Bloch at the elbow
2 Block at the wnst

Anatomy The ulnar nerve anses from the medial cord of the brachial plexus,
passes downward 1n the arm and becomes superficial between the internal
condyle of the humerus and the olecranon process
- of the ulna The nerve may be palpated in the groove
thus formed It then courses between the heads of
the flexor carpr ulnans muscle and downward to
the wnst where 1t becomes superficial It then
hes on the outer border of the tendon of the flexor
carp: ulnans before 1t courses into the hand to sup
ply the shin and muscles there

Mauterials Standard regional set
Block at the Elbow

Techntque (Tg 143)

1 Landmarks The groove between the internal
condyle of the humerus and the olecranon proc

ess
TG 143 Land 2 Positon
marks forulnar block a Place the patient mn the lateral pronc position
Bt gl clbow (e on the side opposite the one to be njected

) b Allow the arm to rest alongside body

3 Procedure
a Palpate and grasp the nerve above the groove using thumb and
index finger of left hand
b Ratse an intradermal wheal on the tip of the fold of shin thus
grasped The wheal should be 3 cms above the bony prominence as
shown m Fig 143
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¢ Introduce 1 5 em needle i the direction of nerve and nearly
parallel to 1t for 1 distance of several centimeters
d As soon 1s paresthesins are felt mject § ¢ 2%, procunc

Anesthessa

Onset Usually within § minutes 1f procune 1s employed
Durations One hour if procune 1s employed

Block at the Wrist
Techmque

1 Laendmarks
a Styloud process of ulna (same transverse line as for median block)
(A, Iig 143)
b Tendon of the flexor carpt ulnans muscle
2 Position Place the patient in the supine position with the hand 1n
supination
3 Procedure (Dig 143)
a Palpate the tendon of the flexor carpi ulnans at the level of styloid
of the ulna (D, Iig 142, p 419)
b Raise an intradermal wheal on the radial side of the tendon of
flexor carpi ulnans on the hne through the ulnar stylod
Introduce a 5 cm needle perpendicular to the skan and pierce the
deep fasca

Seeh paresthesias and when these are felt mject 3 cc 2% procaine
solution at this site

o

(=9

Comment Avord mjection 1nto the tendons, the jomt or directly nto the
nerve

REFERENCE
Lah'exltg 3G Regional Anesthesia 2nd Ed Pp 246-248 W B Saunders Co, Philadelphia
0

Block at the Thumb and Fingers
Techmaque

1 Landmarls Metacarpal bones (Fig 144)
2 Position Place the patient i the supme

positton Dorsum of hand should face up
ward

3 Procedure

a Rase an mtradermal wheal on each side
of the midpoint of the metacarpal bone
of the digit to be anesthetized or all the

digits 1f deswred (A, B, Tug 144) F“jlxgl:s‘ (?el:ct‘:::’t!)me
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b Advance a5 cm needle towards palm perpendicular to the skin In
ject 1% procaine as the needle 1s advanced

¢ Infiltrate along the arca from the wheal to web of finger on either
side

Comment Place a finger on the palm and palpate for the needle so thatit
does not perforate shin of palm

Block of Dygits
Techmque

1 Landmarks Phalanx proximal to site of operation
2 Posttion Dorsum of the finger to be anesthetized should face upward

Procedure

1 Raise an mntradermal wheal on the dorsum of the digit over the
phalanx

2 Inject 19, procaine through the skin to bone on one side

3 Almost completely withdraw and msert the needle on the other side
n same manner as 1 step 2

Comment

1 Do not add vasoconstrictor drugs to the procame (avoid gangrene)

2 Do not use tourmquet for digital operation when regional anesthesta
15 1nduced

3 Inject drug slowly

REFERENCES
Adams, R C Regional Anesthesia ior Operatmns About the Neck and Upper Extremity
Anesth logy, 2 515,8 , 194
Labat, G Regmnal "Anesthesia 2nd Ed P 336 W B Saunders Co , Philadelphia, 1930

Block of Intercostal Nerves
Defimtion Block of the ntercostal nerves as they course the intercostal
grooves
Uses Rib section, thoracic and upper abdominal operations
Anatomy The intercostal nerve accompanies the intercostal artery and vemn
m the intercostal groove along the inferior border of the nb The nerve
15 infertor to the artery The vein 1s superior to both nerve and artery

Techmgue (F1g 145)
1 Landmerks
a Mdaxllary hne
b Infenor border of the nb
2 Posstion Sitting upright The patient’s hands should be folded over
Ius head to allow ample exposure of the thorax
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3 DProccdure

a

b

o

s

Rase an intradermal whea! over the lower border of the desired nib
m mudaxidiary hine

Introduce 2 5 em needle through the wheal until contact 35 made
with the lower border of the nib (A, T 145)

Retract the shan and soft tissues 1n the region of the puncture down
ward with the thumb of the nght hand (B, g 145)

Insert the needle 174 to 1/2 cms beyond the Jover border of the
nb Paresthesias may result if the needle encounters the nenve
Inject 5 ce 2% procame at this site

Infiltrate the slun and subcutaneous tissue i the mudaxilary line
with 195 procawe to bloch superficial nerve filaments

Anesthessa
1 Onsct Within S to 10 nunutes when procarne 1s employ ed

2

36 145 Block of the intercostal nerves {see text)

Disirsbution Along course of nerve distal to the mite of mjection

3 Duration. One hour

Comment Always attempt aspration Vessels or pleura may be entered

REFERENCE

Bartlett, R W Bilateral Intercostal Nerve Block Surgery, 71 194~197, August, 1940

Femoral Nerve Block

lz)]eﬁumou Block of femoral nerve below the mgunal hgament
sex For operations on the anteromedsal aspect of the thigh

Anclomy The femoral nerve anses from the lumbar plexus,

and emerges be-
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neath the mguinal igament lateral to the femoral artery and vemn to lie
beneath the deep fascia of the thigh

Techmgue (F1g 146)

1 Landmarks
a Ingumal hgament
b Temoral artery

2 Posiiton Supine

3 Procedure
a Identify the ingumal higament (A, Fig 146)

b Palpate the femoral artery with left index finger and retract 1t
medially during injection

¢ Rase an intradermal wheal
Just below the Poupart’s
hgament lateral to artery
(B, Fig 146)

d Introduce an 8 ¢cm needle
through the wheal perpen
dicular to the skin until the
1hacfascia has been prerced

e Adjust the marker for one
centimeter as soon  as
needle has passed the fascia
and msert 1t 1 cm beyond
the fascia Attempt to ehait
paresthesias

f Fix the needle when pares
thesias are ehicited and
ject 5 cc 2%, procane at
this site If no paresthesias
are ehated, mject 25 cc of
the procane solution m a
fanwise direction beneath
the fasca and mto the
muscle

T16 146 Landmarks for block of the femoral
nerve (see text) Anesthesia

Onset Usually withun § minutes 1f procaine 1s employed
Distribution Medial and antertor aspect of thigh

REFERENCE
I abat, G Regional Anesthesia 2nd Ed P 480 W B Saunders Co , Philadelphia, 1930
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Temoral Cutancous Nerve Block
Definstson Block of the external femoral cutancous nerve at mgusnal region

Uses Tor superficinl operations upon the Interal aspect of the thigh (shin
gralts, removat of tumors, ctc)

{natoms 1he external femoral cutancous nerve anses from the lumbar

it
/%
1‘\
\
)
¥
4
1\
\
t
A}
Vo
A
, \
3 A

Fia 147 Landmarks for block of the femoral
cutaneous nerve (see tet)

plevus, traverses the ihac fossa and emerges beneath the mgumal hga
ment to pass into the thigh
Techngue

1 Landmarks
a The anterior supentor thac spine

b The ingwinal higament
2 Posttion Supine

3 Procedure

a Rase an miradermal nheal 1 em caudad a;
nd med:
S ot edial to the anterior
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neath the inguinal higament lateral to the femoral artery and vemn to e

beneath the deep fascia of the thigh

Techmque (Fig 146)

1 Landmorks
& Ingumal higament
b Femoral artery
2 Position Supine
3 Procedure

a Identify the ngunal higament (4, g 146)
b Palpate the femoral artery with left index finger and retract it

medsally duning mjection

Iie 140 Landmarks for block of the femaral
nerve {.ce text}

o

¢ Raise an mtradermal wheal

Just below the Poupart’s
hgament lateral to artery
(B, Fig 146)

Introduce an 8 an needle
through the wheal perpen
dicular to the skin until the
ihac fascia has been prerced
Adjust the marker for one
centimeter as  soon  as
needle has passed the fasaa
and msert it 1 cm beyond
the fascia Attempt to ehat
paresthesias

Fix the needle when pares
thesias are ehcited and 1o
ject § cc 2%, procame at
this site If no paresthesias
are ehated, mject 25 cc of
the procane solufson in a
fanwise direction beneath
the fasca and into the
muscle

Anesthesia

Onse! Usually wathin 5 minutes if procamne 15 employed
Dustribution Medial and anterior aspect of thigh

fabat G Regional Anesthesia 20d Ed P 480 W B Saunders Co Philadelphia, 1930
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Fererdd Cuturecus Mere Block
Defr or Block of the exteral femoral cutancot s rerve at ingumal segren
{ees For superhiaial operations upon the lateral aspect of the thigh (<
grafts renosal o, tumo=s, cte)
{ro ory The exdernal femoral cutaneoss nene anses from the lumbar

Fio. 147 Landmarks for bleck of the feroral
cutaneous perve {see test}

plexus traverses the thac fossa and emerges beneath the mguinal hga-
ment ta pass wnto the thigh

Techmgue
Y Lendmarks
a The antertor superor iiac spine
b Fhe mguinal hgament
2 Position Supine
3 Procedure

a Rase an itridermal nheat f em caudad and medial to the anteror
supentor thac spme (Dig 147)
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neath the inguinal hgament lateral to the femoral artery and vew to he

beneath the deep fasaia of the thigh

Technigue (F1g 146)
1 Landmarks
& Inguinal higament
b Femoral artery
2 Posttzon Supie
3 Procedure

a Identify the wngumal higament (A, g 146)
b Palpate the femoral artery with left index finger and retract it

medially dunng injection

116 146 Landmarks for block of the femoral
serve (see text)

o

o

Raise an intradermal wheal
just below the Poupart's
hgament lateral to artery
(B, Fig 146)

Introduce an 8 cm needle
through the wheal perpen
dicular to the shin untd the
thac fascia has been prerced
Adjust the marker for one
cephmeter as soon  as
needle has passed the fasca
and msert 3t 1 cm beyond
the fasca Attempt to ehcit
patesthesias

Fix the needle when pares
thesias are eliated and m
ject 5 cc 20 procamne at
ths site If no paresthesias
are elicited, wject 25 cc of
the procame solution 1 8
fanwise chrection beneath
the fasua and into the
rauscle

Anesthessa

Onset Usually within § munutes 1f procame 1s employed
Distributrors Medial and anterior aspect of thigh

Labat, G Regonal Anestbessia 2ad EJ P 480 W B Saunders Co , Phiadelplus, 1930
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427
Temoral Cutancous Ner-e Block
Defi

mihon Block of the external femoral cutancous nenve at mguinal region
Uses Tor superficial operations upon th
grafts, removal of tumors, etc 3

¢ lteral aspect of the thigh (shin
Anatomy 1he external femoral cutancous nerve ansces from the lumbar

1
I
)

-
-

Fic 147 Landmarks for block of the femoral
eutaneous nerve {see text;

plevus, traverses the ihac fossa and emerges beneath the mngunal hga
ment to pass to the thigh
Technsgue

1 Landmarks

a The antenor superior ihiac spine
b Fhe mnguinal hgament

2 Posihion Supme

3 Procedure

a Raise an intradermal wheal 1 cm caudad and medial to the anterior
supenior thae spwe (Tig 147)
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b Introduce an 8 cm needle vertically through the wheal and advance
1t until the iliac bone 1s encountered

¢ Inject 19, procane while needle 1s advancing and 10 cu after the
needle encounters the bone

d Partially withdraw the needle and perform fanlike 1njections m
lateral and medal direction over an area of 4 or 5 cms along the
spine

Anesthesia

1 Onset Usually within 5 mmnutes if procaine 1s used
2 Dustribution Anterolateral aspect of the thigh

REFERENCE
Labat, G Regional Anesthesia 2nd Ed P 480 W B Saunders Co, Philadelphiz, 1930

Sciatsic Nerve Block

Defimtion  Sciatic block 1s block of the greater sciatic nerve secured by
jecting a local anesthetic drug at the point of extt from the pelvis

Types The type which employs the lateral approach on thigh 1s the com
monly employed route

Indicatron

1 Anesthesse Tor fractures and operations on the foot and lateral aspect
of the leg
2 Therapeunrc Neuralgias (sciatica)

Anatomy The sciatic nerve anses from the lumbar plexus (L, Ly, Ss, Sy, )
and passes from the pelvis between the pynfornus muscle by way of the
great saatic notch It turns downward between the great trochanter and
the tuberosity of the 1schium and becomes superficial at the lawer border
of the gluteus maximus muscle It then courses down the posterior aspect
of the leg to the pophteal fossa where 1t divides into the tibial and com
mon peroneal nerves Branches are given off to the muscles of the pos
terior aspect of the thigh on 1ts descent

Materrals Standard regional set containing a 10 cm needle

Technique

1 Posttion Arrange the patient so that he lies on hs side with the af
fected side wpward and the thigh 1s flexed to form an angle of 135-150°
with the trunk The operator stands so that ke faces the back of the
patient

2 Landmarks
a Postenor superior ihac spine
b Great trochanter of the femur
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3 Procedure
a Dalpate the greater trochanter and mark & poimnt on the overlying

shin

Palpate the posterior supcnior thae spinic and mach the pant on the

oveslying shan

¢ Draw & hine (sho trochantenc) between the ts o pomnts (A, B, g
148)

d Deternune the midpomnt of the 1ho trochanterc hine and draw, & ine
perpendicular to 1t i 4 caudad direction for a distance of 3 ems
and raise o wheal at its end (C, T1g 148}

i

Fio 148 Landmarks for block of the scatic
nerve (see text)

¢ Arrange the marher for 6~7 cms on the 10 cm needle and introduce
1t perpendicularly to the skan through the wheal
f Seek paresthesias and mject 10 cc of 2% procane slowly
Anesthessa

1 Onset Usually appears within 10 minutes if procame 15 employed
2 Dustribution Postertor thigh, leg and foot
3 Duration 1-1 1/2 hours

Complcations Shock and other areulatory phenomena from trauma to
nerve

Precautions

1 Do not myject alcohol mto the soatie nerve (moter paralysis may
result)



430 TECHNIQUT'S AND PROCEDURES OF ANESTHLSIA

2 Withdraw the needle 1 cm 1f bone 18 encountered and inject the solu
tion

Conira-Indications None
Remarks This particular block 1s little employed

REFERENCE

Labat, G Regional Anesthesia 2nd Ed Pp 326-332 W B Saunders Co , Philadelphia,
1930

Block of the Great Toe
Uses Tor operations involving the large toe if the operative area extends as
far as1ts base
Techmgue (D1g 149)

1 Laendmarks
a Metatarsal bone of the great toe
b Web between great and second toe

T
U 1
4 EE

x

el

Fro 149 Landmarks for block of the toes

2 Posttion Supine with the sole of the foot n the left hand and dorsum
facing upward
3 Procedure
a Raise mtradermal wheals at the
(1) Dorsomedial border of foot alongside the metatarsal bone (C,
Fig 149)
(2) Web of the great toe (B, Fig 149)
(3) Border of metatarsal of the great toe (A, Fig 149)
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=

Advance an 8 cm ncedle attached to a syrnge contuning 0 5%

procaine through the wheal (A) 1m a4 direction normal to the shun

Change the direction of necdle to an oblique one v hen the shin has

been picreed and anject 0 595 procunc n the interosscous space

d Repeat the mjection m a fanwise manner along interosscous space
{heep the hand beneath the sole o fect the needle as it advances
fornard)

¢ Introduce the needle into wheal over the web (B, Iig 149) and

repeat fanwise 1njections as above

Introduce the needle through the wheal at the border of the foot

and mject 1n direction beneath the metatarsal and also over 1t

towards the midline of the foot (C, A, I'ig 149)

o

-

Comment

1

2

w

Do not employ more than 50 cc of 0 5% procamne to complete the
bloch

Do not add vasoconstrictor drugs to the procamne solution 1n perform
ing the block (1t may cause gangrene)

Do not prerce the sole of the foot with needle at any time

REFERENCE

Labat G Regional Anesthesiz 2nd Ed P 487 W B Saunders Co, Philadelplua 1930

Block of the Toes

Descripion  Anesthesia of toes produced by infiltration of the intermeta

Uses

tarsal spaces

Amputation and plastic operations of toes

Tecknique

i

[

Landmarks

a Webs ad)acent to the selected toe or toes

b Proumal extremities of intermetatarsal space of toe or toes selected
Position Same as for great toe

Procedure

a Raise four intradermal wheals, one at each web on either side of the
toe (B, F, H, Fig 149) and one at the extremity of each intertarsal
space on etther side of the toe (A, E, G, Tig 149)

Insert the 10 cm needle through the proximal wheals and perform
fanwise njections using 0 5%, procame (same as for great toe)
Incline the needle towards the median sagittal plane of the meta
tarsal bone and nject 2 or 3 c¢ of half per cent procaine on plantar
surface of the metatarsal bone (X, Yig 149) Ths should be done
through both distal wheals

Repeat mjections through the distal wheals in the same manner as
the proumal

a

(=%
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Comment

1 Block as many toes as desired, ali n the same manner
2 Inject each interosseous space if more than one toe 15 blocked
3 Donot pierce the sole of the foot with the needle Perform all injections
on the dorsum
REFERENCE
Lahaltg,s(g Regional Anesthesia 2nd Ed Pp 485-487 W B Saunders Co, Philadelphia,

FICLD BLOCKS

Brock or Scarp
Defimation Field block of scalp
Uses For operations about the head, scalp, or for intra cramal surgery
Anatomy The scalp 15 mnnervated by the cervical plexus through the lesser
and greater occipital nerves and through the trigemimal by the frontal,

Fic 150 Landmarks for field block of the scalp

supratrochlear, supraorhital, aunculotemporal, temporomalar branches

These nerves pass mto the subfascial region at a Line which may be
described as arching the head above the ear and passing through the
glabella and the occiput Eventually the nerves become subcutaneous
at the vertex as they pass through the various layers of the scalp

Techmgue

1 Landmarks
a The glabella
b The ocaput



2
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Position Place the patient in a sitting or supine position

Procedure

a Raise an intradermal wheal at a point over the glabella, and at a
pomnt one or two centimeters above the ear Raise a simtlar wheal
at a pomt st the occiput (A, B, C, g 150)

b Infiltrate intracutancously, subcutancously, and subperiosteally
through the wheal over the ear and contimung the infiltration i a
Iine to a pomnt anterior to the car at the level of the meatus (Iig
150)

¢ Repeat a similar ine of infiltration postenior to the car at the level of

the meatus

Continue the lines of infiltration to the occiput posteriorly and to

the glabella anteriorly raising intracutancous wheals to make a

continuous ine around the head

e Raise wheals and infiltrate along the midline of the scalp from the
glabella to the ocaiput Perform the injections in the subcutaneous,
intracutaneous, and periosteal layers

f At a pomt anterior to and 3 or 4 cm above upper border of car
raise a wheal and pass the 8 cm needle downward toward zygomatic
arch into the temporal fossa close to the bone to anesthetize the

deep temporal nerves Deposit 10-25 cc 1/29), procame at this
site (D, Fig 150)

j=9

Comment

1

2
3

Use a fine needle for intracutaneous wheals and 5 or 8 cm needle for
deep 1njections

Do not use more than 200 cc of 1/2% procaine for the entire block
Use epinephrine to mimymize absorption in this highly vascular area

REFERCNCE

Mousel, L H Anesthesia for Operations About the Head and Ni
61i73, T ot p nd Neck Anesthesiology, 2

LocaL BLock OF PRCPUCE

Malersals Standard regional set

Uses
1

2

3

Tor operations on foreskin of penis (circumcision)

Runse pems with soap and water, sterilize skin with non irntatig dis
infectant and drape field with towels

Raise an mtradermal wheal on the dorsum of the pems behind the
corona

Establish a line of wheals with 1% procaine behind the corona, to
encircle prepuce Raise each succeeding wheal from the preceding one
to make sure the entire procedure 15 pamless (Fig 151)
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4 Retract the foreskin from the corona and raise a line of submucosal
wheals in a stmylar manner as the intradermal wheal

5 Inject a half cc of 19, procaine on either side of the frenulum to com
plete the block If the block 1s not satisfactory, 1t 15 because this part
was not properly 1mnjected

Fic 151 Landmarks for block of the prepuce

LocAL Brock or ToNsILs
Uses To anesthetize peritonsillar tissues for tonsillectomy
Materials

1 19, procane contamning epmephrnne 1 10,000
2 109, cocaine

3 One tongue depressor

4 Taght and head mirror

5 Long curved needle and syringe

6 Curved grasping forceps

7 Emesis basin

Positson of Patient Sitting upnight with head cocked backward n a rest

Landmarks

1 Upper and lower pole of tonsil (Fig 152)
2 Border of antertor and postenor pillar

Procedure
1 Depress the tongue and pant the fauces with an applicator soaked
with 109 cocaine solution squeezed dry
2 Select three ponts, one at the upper, one at the middle, and one at the
lower border of the anterior pillar and a pomt at the upper posteror
pillar Inject 1/2 cc procame at each one very slowly
3 Grasp the tonsil with the curved forceps, draw 1t gently towards the
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mdbne Inject procame belwnd the tonstl to wfiltrate 1ts bed and
capsule Use o sufficient quanhity te saturate the bed and enarcle the
tonal {2 or 3 )

4 Alfow several minutes to clapse for estabhshment of anesthesia

Fic 152 Block of the tonsif

REFERENCE
Mousel, I H Regiona! Anesthesta for Operations About the Head and Neck Anesthesiol
ogy, 2 61-73, January, 1941

Aspposanar Prerp Brocs

Definstion Block of ends and branches of thoracic spinal nerves as they pass
through the abdomnal wall

Uses For abdommal operations Block allows use of medan or paramedian
masien for either upper or lower abdominal surgery

Technigue

1 Landmarks
a Xyphoud of sternum
b Costal margm
¢t Lateral bortler of rectus muscle
2 Posston Place the patent 1n the supine postion
3 Procedure (Fig 153)
2 Rawse mtradermal wheals at the tp of the xyphoid, along the costal

margn at 10th costal cartilage and at the lateral horder of the
rectus at the level of the umblicus

b Attacha 5 or Bem needle, whichever appears most surtable to the
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syringe and commence 1njection at lowermost wheal by passing
needle through the superficial fascia

¢ Inchne the needle towards the rectus muscle and pierce the fascia
of the muscle A feeling of break of resistance 15 noted when the
fascia 15 entered

d Advance the needle 05 to 1 cm depending upon whether or not

Fi16 153 Abdominal field block

the patient 1s lean or obese and mnject 2 cc 0 5% procawme mnto the
area
e Withdraw the needle almost to the skin and remntroduce it 1n a fan
wise manner a number of times both 1n a caudad and a cephalad
direction, mjecting procane in 2 simular amount into the muscle
each time (Fig 153)
f Withdraw and repeat injections also in a fanwise manner through
the remaining wheals along the costal margin
Infiltrate subcutaneous tissues in such a manner that all wheals are
connected and make a continuous hne from the xyphoid to the last
intradermal wheal

o3

Comment
4 Perform either a umlateral or bilateral block
9 Prolong the block downward along the entire rectus muscle by raising



Definstion Block of the 11th and 12th thoracic, tho nguinal, and iliohy po-
gastnic nerves as they pass into the wngunal region

Uses For ingumnal hernioplasty and operattons 1n the inguinal region

Tech
1

w N
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other wheals at the lateral border of the rectus below the level of
umbilicus as far as the pubs, 1f lower abdomnal surgery 1s necessary

T1ELD BLOCK OF INGUINAL REGION

nique

Landmarks

a The antertor supenor 1hac spine

b The pubic spine

¢ The inguinal hgament

d The spermatic cord

e The nternal and external inguinal rings

Posstion Supine with operator standing on side to be mjected

Procedure

a Raise an mtradermal wheal 25 cms above and med:al to the an-
terior supenor 1hac spine (A, Fig 154)

b Introducea 10 cm needle (or 8 cm for thin subjects) connected to

10 cc synnge filled with 1% procane and pass through the shin and

subcutaneous tissues to transversalis fascia Imject several cc of

procamne at this site

Withdraw the needle and perform simular injections m a fanwise

manner through the same wheal along a line which extends from the

anterior supertor thac spine almost to the umbilicus (A, B, Fig 151)

Infiltrate subcutaneously along the same hne A total of approx-

mately 50 cc of solution 1s required jor this part of the block

Rax;e an mtradermal wheal directly over the pubic spine (C, Fig

154

Introduce the 8 cm needle and inject 8-10 cc of solution 1n fanwise

direction 1n the deep tissues along the ramus of the pubis Inject on

each side of the spermatic cord and 1nto edge of the rectus muscle

towards the mudline (Arrows, Fig 154)

Infiltrate the subcutaneous tissues along the ramus of the pubis

Grasp the spermatic cord at the level of the external nng and ntro

duce the needle through the pubic whealin an upward direction mto

the cord Inject 5 cc 19} procaine at this site

Palpate the internal inguinal nng Direct the needle with syringe

attached through the pubic wheal subcutaneously n a direction

medual to the margin of the nng

Prerce the fasaa medially, laterally, and above the nng with a

necdle and nject 3 cc each time Ths blocks the gemtocrural
nerve

o

-~

- [=alei]

-
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k Rase an intradermal wheal i the skin at the mdpoint and 1m
mediately below the mguinal hgament and lateral to the femoral
artery (D, Tig 154)

I Inject 8-10 cc of 2% procamne into the deep tissues along the upper
border of the inguinal hgament m a fanwise manner

m Repeat the infiltration into the subcutaneous tissues along mgunal
hgament This blocks the overlapping nerves from the thigh

Fic 154 Ingwinal Geld block (B) Iho-ragunal
nesve (Ih) lhohypogasine nerve (Gc¢) Gemto
crural nesve  Arrows indicate lines of mfiltration
slongthecord B (See text

Comment

1 Do not mnject the mternal ning when wreducsble herma 1s present

2 Do not cause trauma to the cord by multiple punctures

3 Avoid prerang the femoral vessels 1n performing mfiltration through
the pubic wheal

REFERENCE
Labat G Regional Anesthesia 2nd Ed P 436 W B Saunders Co  Philadelphia, 1930

Frernp Brocs oF PERINEUM

Defimtion Anesthesia of anterior half of the female perneum by perineal
nerse block and infiltration along the vulva

Uses Tor operations on the female perineum

Anatomy The permeal nerve 1s the larger and mfersor of the two termunal
branches of the pudendal nerve It passes along the lateral wall of the
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1schio rectal fos<a and divides into labual and muscular branches which
supply the perineum

Technigue

1 Landmarks Tuberosity of the ischium (A, Fig 153)
2 Posstion Lithotomy
3 Procedure
a Palpate, mark off a pont and raise an intradermal wheal over and
shghtly medial to the tuberosity of the ischium (B, Fig 153)

Fic 155 Field block of the penneum 1
The shin wheal 15 rused medsal to the ischual
tuberoaity (1) and the needle 15 introduced
normal to the <kin to block the penneal branch
of the pudendal (1) Shows the mfenor
h hoidal branch of the puds and the
direction of the needle for blocking 1t 3 Shows
the cutaneous branches of the ilio mgwnal and
the direction of the needle for blochinz 1t All
three tnjections are made throuzh ene wheal

b Advance an 8 cm needle perpendicularly through the shn for 2
distance of 25 cms and mject 8 cc of 2% procamne at this site
Infiltrate both the deep and subcutaneous tissues along the margm
of the antenor portion of the vulva This blocks the 1ho mngunal and
genito femoral nerve filaments which overlap the penineal nerve 1n
the antenior pubic region (C, Fig 155)
REFERENCE
Regional Anesthesia 2nd Ed Pp 452-474 W B Saunders Co Philadelphia

n

Labat G
1930
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L Raise an mtradermal wheal n the shan at the mudpomnt and 1m
medately below the mgumnal hgament and lateral to the femoral
artery (D, Fig 154)

1 Imgect 8-10 cc of 2% procaine into the deep tissues along the upper
border of the inguinal hgament o a fanwise manner

m Repeat the mfiltration into the subcutaneous tissues along 1nguinal
hgament This blocks the overlapping nerves from the thigh

Fic 1>4 Ingumal field block {fi) Ibo-tngumal
nerve {Ih) Ihobypogastne nesve (Ge¢} Gemto
crusal perve Arrows sndicate hnes of mfltration
along thecord E (See text )

Comment

1 Do not mject the mnternal nng when irreducible herna 1s present

2 Do not cause trauma to the cord by multiple punctures

3 Avoid prerang the femoral vessels 1 performing mfiltration through
the pubic wheal

REFERENCE
Labat G Regional Anesthesia 2nd Ed P 436 W B Saunders Co, Philadelphia, 1930

Frerp Brock OF PERINEUM

Definstsons Anesthesia of anterior half of the female perimeum by permeal
nenve block and inhltration along the vulva

Uses Tor operations on the female penneum

Anatomy The penneal nerve is the larger and mnfertor of the two termnal
branches of the pudendal nerve It passes along the lateral wall of the
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Fetal hemoglobin has higher affimty for oxygen than adult

The Jaryns s placed lugher and more ntenior and not completely de-

veloped

Lary ngeal spasm dexelops more casily and may be quickly followed by

cardiac arrest

1 The pattern of respiration vanes constderably Charactenized by gasp
mg, sobbing, inspiratory or expiratory pauses, cogw heel effect or
breath holding

m Lungs easily ruptured dunng positive pressure breathing

- -

—

S

Gastrouiestinal Syslem

a Secrete salina easily and obstruct airnay

b Swallow air causing stomach to dilate and hinder respiratory move-
ments Use a catheter to deflate

¢ Gastric retention frequent 1n emergency surgery

(7

Metabolic Functions

a Renal function not fully developed until 6 months of age Lack con-
centrating power

b Acad base balance fluctuates easily with vommting, diarrhea or de-
hydration

¢ Liver function not fully developed

Metaholic rate nses during first year of life to 50 calories per square

meter per hour and then gradually declines in later years reaching
normal at 15 years

=)

Skeletal System

a Bones not fully developed—easily mjured
b Soft parts and skin easily traumatized

-~

Effects of Prematurity

a Unable to mamntain body temperature at normal hrmts
b Respiratory centers not developed fully Respiration 1s irregular—

cyanosis may develop penodically Owygen restores pattern
Susceptible to infections

Head not caloified and sutures not closed
Response to depressant drugs may be profound
Ventilating surface may not be fully developed and adequate

N -}

UTiLiTY OF VarIous ANEstHETIC DRUGS
FOR PEDIATRIC ANESTHESIA
Drugs Al the drugs ordinanly used for adults may be used for pediatnc
anesthesia The following varations are noted 1n behavior from adults



PART VII
SPECIALIZED PROCEDURES

PEDIATRIC ANLSTHLSIA

The techmque of anesthesia for pediatnc patients must be modified from
that used for adults because of differences 1n size and physiological develop
ment Some of the factors which make pediatric anesthesia different from
adult are as follows

1 Ner.ous System

a Psychic trauma occurs more frequently and 1s more of a problem

b Lffects of analgesic, anesthetic, hypnotic and narcotic drugs upon
various centers are more vanable

¢ Convulsions, hyperthermia and other abnormal responses occur more
frequently in children

d Temperature control not normal (falls in newborn)

2 Circulatory System

a The pulse rate 1s much faster 120-200 first year, 80-150 second year,
70-130 thurd year

b The blood pressure 1s more variable, labile and difficult to estimate

¢ The blood volume 15 10% of body weight (same as adult) but blood loss
more sigmficant 0 1 cc loss=18 cc loss mn adult, 30 cc loss=550 cc
loss m adult

d Cardiac output 15 greater than n adult At birth almost 100%

e Smus arrhythmia may be common and 1s normal 1n 1nfants and chil
dren

3 Respriratory System

a The susceptibihty to anowia and CO excess differs and 15 probably
greater than in the adult

b The respiratory rate 1s faster, tidal exchange smaller

Tunctional residual air volume 15 smaller 1n comparison to total lung

volume

Respiratory muscles are not fully developed

Chest wall 1s thin and soft and undeveloped

Aur passages are small and easily obstructed

More ly mphoid tissue 1s present 1n nasal and orophary n giving rise to

obstruction Breathing may be entirely through the mouth

h The pressure n the pulmonary artery (newborn) 1s same as the systemic
pressure

3

oy oo

440
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I Avertn—Behavtor same as m adults, but response and duration of action
more vanable

1 Larger doses required 80~120 mgm /kilo
2 Readih expelled duc to mability to cooperate
3 More difficlt 1o admimster to cluldren I ailures more frequent be
cause of difficulties
Uses
1 As basal narcotic for son panful dagnostic procedures
2 A premedicating agent m unruly subjects followed by ether, ¢y
clopropane, etc
T Ultra short acting Barbilurales
1 Response more vanable than m adults
2 Dufficult to admimster intravenously because vempuncture not easily
performed
3 Respiratory depression and spasm are veung and hazardous compli-
cattons of more senous consequence
Uses
1 As a bhasal narcotic for non painful diagnostic procedures or m
conjunction with mitrous oxide, ether, etc
2 o control convulsions

K Muscle Relaxants—usually not necessary because relaxation 1s obtained
with general anesthesia with ease Tissues are soft and non resthent
When used the following objections are noted
1 Apnea necessitates need for controlled respiration which 1s undesired
2 Vempuncture not easily performed
3 Lethal dose not known—may be given inadvertently
Uses Drug most commonly employed 1s sucoinyl choline
1 To facilitate intubation
2 To relax muscles 1n large children

L Regiontal Anesthesia—chnldren are not psychically swted for regional

anesthesia Only satisfactory in newborns end infants when em
ployed by skillful surgeon and anesthetist

1 Procame 1s the drug of chorce because of 1ts low toxicty
2 Dulute concentrations 3% should be employed
3 Total dose should not exceed 0 1 gram per 15 Ibs of body weight
TECHNIQUES FOR PEDIATRIC ANFSTHESIA
A Open Drop
Procedure Same as for adults with following modifications

1 Use ovygen by nasal catheter under the mask at 1 Iiter per minute
2 Do not wrap towels around the mash (Fig 156)
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A Cyclopropane—behavior 1s same as 1n adults

1 Resprration depressed and apnea results easily

2 Possibility of overdosage more easily overlooked by novices

3 Laryngeal spasm may occur, particularly in changing over to ether
4 An even plane of anesthesta not mamtained as easily as n adults

§ Closed system 1s necessary and 1s not always available or practical

B Nutrous Oxide

1 Resistance to drug varies from child to child Surgical anesthesia not
secured with ease without anoxia
2 Relaxation poor
Uses
1 Incombination with trichlorethylene or viny 1 ether for anesthesia
for minor surgical procedures or ethyl ether for major procedures
2 In combination with basal narcosis {(avertm, or ultra short-acting
barbiturates)

C Etlylene—more potent than nitrous ovide, but used 1n the same manner
and for same purposes

D Ether—general response 1s same as in adults with following exceptions
The most widely used and safest of all anesthetic agents for pedia
trics

1 Tachycardia 1s more frequent due to sympathetic stimulation
2 Mucous secretion 1s more prevelant and troublesome

3 Exaggerated breathing 1s more pronounced than m adults

4 Aadosis a greater factor than in adults

E Vinyl Ether—behavior m general same as adults except that
1 Convulsions occur more frequently

2 Secretions may be more abundant and promiment

¥ Chloroform—behavior same as 1n adults Not used for either adults or
children

G Ethyl Chloride—same objections as for adults—namely 1t 1s cardiotoxac
1 Opisthotonos and muscle spasm common
2 May cause rapid respiration (vagal effect)

H Trichlorethylese—behavior same for children as for adults
Uses

1 As an analgesic mixed with air oxygen or mtrous oude
2 To fortify mtrous oxide 1n the semn closed apparatus for minor pro

cedures
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1 Atertin—Behavior same as 1n adults, but re<ponse and duration of action
more variable

1 Larger doses required 80~120 mgm /hilo
Readily expelled due to mability to cooperate
3 More difficult to admunister to children Tatlures more frequent be
cause of difficulties
Uses
1 As basal narcotic for non pamful diagnostic procedures
2 A premcdicating agent m unruly subjects folioned by ether, ¢3-
clopropane, etc

»

1 Ultra short acing Barbiturales
1 Response more vanable than in adults
2 hfficult to admumster mtravenously because vempuncture not eastly
performed
Respiratory depresston and spasm are vexing and hazardous compli-
catons of more senous consequence,
Uses
1 As a basal narcotic for non pawnful diagnostic procedures or 1n
conjunction with mtrous oude, ether, etc
2 To control convulsions

[

K AMuscle Reloxants—usually not necessary because relaxation 1s obtamed
with general anesthesia with ease Tissues are soft and non resihient
When used the following objections are noted
1 Apnea necesaitates need for controlled respiration which 1s undesired
2 Ventpuncture not eastly performed
3 Lethal dose not hnown—may be given inadyertently

Uses Drug most commonly employed 1s sucany! choline
1 To facihitate intubation

2 To relax muscles in large children

L Regonal Anesthesia—children are not psychically swited for regional

apesthesia Only satisfactory 1n newborns and infants when em-
ployed by skilful surgeon and anesthetsst

1 Procatne 1s the drug of choice because of 1ts low tovicity
2 Dilute concentrations 3% should be employ ed
3 Total dose should not exceed 0 1 gram per 15 Ibs of body weight
TECHNIQUES FOR PEDIATRIC ANESTHESIA
A Open Drop
Procedure Same as for adults with following modifications

1 Use oxygen by nasal catheter under the mask at 1 liter per minute
2 Do not wrap towels around the mash. (Fig 156)
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A Cyclopropane—behavior 1s same as 1n adults

1 Respiration depressed and apnea results easily

2 Possibility of overdosage more easily overlooked by novices

3 Laryngeal spasm may occur, particularly mn changing over to ether
4 An even plane of anesthesia not mamntamed as easily as in adults

3 Closed system 1s necessary and 1s not always available or practical

B Attrous Oxtde

1 Resistance to drug vanes from child to chuld Surgical anesthesta not
secured with ease without anoxia
2 Relaxation poor
Uses
1 Incombination with trichlorethylene or viny 1 ether for anesthesia
for munor surgical procedures or ethy1 ether for major procedures
2 In combwation with basal narcosis (avertin, or ultra short acting
barbiturates)

C Ethlene—more potent than mtrous oxide, but used 1n the same manner
and for same purposes

D Ether—general response 1s same as i adults with following exceptions
The most widely used and safest of all anesthetic agents for pedha
tnes

1 Tachycardia 1s more frequent due to sy mpathetic stimulation
2 Mucous secretion 1s more prevelant and troublesome

3 Exaggerated breathing 1s more pronounced than 1n adults

4 Aadoss a greater factor than m adults

E TVinyl Ether—behawior 1in general same as adults except that
1 Convulsions occur more frequently

2 Secretions may be more abundant and prominent

F Chloroform—behavior same as i adults Not used for erther adults or
children

G Ethy] Chloride—same objections as for adults—namely 1t 1s cardiotoxic
1 Opisthotonos and muscle spasm common
2 May cause rapid respiration (v agal effect)

H Trichlorethylene—behavior same for chuldren as for adults
Uses

1 As an analgesic mixed with air oxygen or mtrous oude
2 To forhfy mitrous oade 1n the sem closed apparatus for mmor pro

cedures
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1 Avertm—Behavior same as 1n adults, but response and duration of action
more vanable

1 Lasger dases required 80~120 mgm /hilo
2 Readily expelied due to snability to cooperate
3 More difficult to admimster to chuldren 1ailures morc frequent e
cause of difficulties
Uses
1 As basal narcotic for non parnful diagnostic procedures
2 A premedicating agent in unruly subjects followcd by cther, ¢y
clopropane, ctc
J  Ultra short acting Barbiurates

1 Response more varable than in adults
2 Difficult to admmster wntravenously because vempuncture not casilv
performed
3 Respiratory depression and spasm are vexng and hazardous compli-
cations of more serious consequence
Uses
1 As a basal narcotic for non pawmful diagnostic procedures or 1n
conjunction with nitrous oxide, ether etc
2 To control convulsions

K Muscle Relaxants—usually not necessary because relaxation 15 obtamed
with general ancsthesta with case Tissues are soft and non resihent
When used the following objections are noted
1 Apnca necessitates need for controlled respiration which 1s undesired
2 Vempuncture not easily performed
3 Lethal dose not known—may be given inadvertently
Uses Drug most commonly employed 1s succinvl choline
1 To facshtate intubation
2 To relax muscles 1n large children

L Regional Anesthesio—chidren are not psychically suited for regional
anesthesta Onlv satistactory i newborns and mfants when em-
ployed by skillful surgeon and anesthetsst

1 Procaine 15 the drug of choice hecause of 1ts low toxicity
2 Dilute concentrations 1%, should be employed
3 Total dose should not exceed 0 1 gram per 15 Ibs of body weight
TECHNIQUES FOR PEDIATRIC ANESTHESIA
A Open Drop
Procedure Same as for adults with following modhficatrons

1 Use oxygen by nasal catheter under the mash at 1 Irter per mmute
2 Do not wrap towels around the mash (g 156)
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3 Always use premedication of antichohnergic drug to avaid secretions
Uses Tor ether, viny1 ether, ethyl chlonde or chloroform (not adwised)

Objections

1 Ongen tension n wnhaled air not sufficient for adequate ovy genation
2 Secretions are more prevalent than i adults

3 Uneven level of anesthesia

4 Positne pressure and asaisted respiration not possible

Fre 156 (A) Infant ize mask used for pediatnic anecthesa {(B) Ether
hooks used for msuffation techmaues

wy

Fire hazard exsts with flamable agents

6 Coughing, breathholding and irmtation from Ingh concentration of
wntating vapors

7 CO ehmmation may be mnadequate

8§ Cold vapors are inhaled

idraniages

1 Simple apparatus
2 Mmmmal or no dead space
3 Permuts use of volatile hquds These are more potent than gases
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B Insufflation

Uses Mast often used for ether, but may be used for nitrous oxide, ethylenc
or cyclopropanc

Procedure Same as for adults except that Ayre’s arrangement intratracheally
1s most practical, particularly for head and nech or oral surgery {page 196)

1 Anesthetize patient with open drop cther preceded by vinyl ether
2 Intubate and connecct apparatus to nsufflator and supply agent
quantity necessary to mamntan ancsthesia

Fic 157 Non rebreathing esthesia for infants and children
g valves commonl; d f
; y used for anes and chld
(a; ng())) Leigh valve (top) and Stephen Slater valve (bottom) (b) Stephen Slater valve with drape



446 TECHNIQUES AND PROCEDURES OF ANESTHESIA

C Semz Closed Method

Principle The valves designed by Leigh and modified by Stephen, Slater,
Fink and others reduce rebreathing to a mummum Only the gases con
tained between the valve and the mask are inhaled Duning mtratracheal
anesthesia the gas in the connector to the valve 1s 1nhaled The minute
volume exchange of the patient must be supplied to the apparatus (Fig
157)

Standard adult type semi closed 1nhalers are not switable because they
permut excessive rebreathing

Procedure (Leigh valve)

1 Anesthetize patient with open drop ether and intubate
2 Connect apparatus to tube (Fig 158)

e
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Fic 158 Non rebreathing valve assembled to breathing bag and deliery tube and endotracheal
catheter A continuous flow of gases and vapors flow into the mhaler at the nunute volume exchange
of the patient Anesthesia 1s induced by the open mash technique The patient 1s intubated and the
apparatuses then connected (Courtesy C R Stephen Elements of Pediatnc Anesthesia Spningfield
Thomas 1954)

3 Commence flow of mtrous oxide with 20%, or more oxygen

4 Fortify with ether or trichlorethylene or vinyl ether The gas 1s bubbled
through the hqud

5 Assist or control respiration by placing thumb over exhalation valve
and compressing breathing bag duning mspiration and release on ex
piration

Ad.antages
{ Resistance 1s minimal
2 Rebreathing 1s minimal
3 Assisted and controlled respiration possible
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Disadvaniages

-

Large volume of gas used

Reservoir (bag) deflates reachly and gases are lost

Indotracheal tube must be used for suceessful ancsthesia

Positive pressure, controlled respiration and assisted breathing awh-
ward and not easily controlled (require both hands)

ERR AN

Closed S3stems

Thus, as w the case of 1dults, 18 the 1deal techmque if resistance, dead
space, and sustained positive pressure can be ehminated

A To and I'ro (McQuston) (I1g 159)

Fic 139 To and fro absorption untt for anesthesia for infants and children

Prinaple The to and fro inhaler 1s abbreviated so that the camster 1s ap-

proumately 4X8 ems , the mash 1s reduced m size and the breathing bag
15 smaller

Procedure Used 1 exactly same manner as to and fro for adults

Disad onlages

1 Dead space excessive Lxtends to screen in mash Tends to estend as

camster becomes exhausted

Lificency of absorber vanes as tidal v olume vanes Awr space in canis-
ter must approumate tidal volume for adequate eficency

Soda hme dust may be inhaled

Lxcessive warmmg due to prommity of canister to face

Addition of vapors such as ether not easily controlled

Tight leak proof system difficult to obtain

o e W

Cercle Filter

The adult aircle filter 15 unsatisfactory for pedratric use because of the fol-
lowing {eatures

{ The breathing bag 1s too large and stiff Lxcessive sustasned pressure 1s

created 1 the inhaler Lxcursions of bag are too small to be seen or
felt by the hand

2 Dead space in the chimney prece 15 excessive
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F1c 161 The Y clumney prece has been modified to ehminate all the dead spice so that the
only gases which are rebreathed are 1n the mask or connectors to the endotracheal tubes This 1s
accomphshed by having the gases enter the mask through the nner tube and leave n the outer tube
The mipple (a) 15 used to connect the bypass bulb with the bag

4 Tubes Large <ize eliminates resistance
due to corrugations Thickness pre
vents collapse on mspirations and
ehrminates rebreathing fram this
source

5§ Lxhalation valve Permits conversion to a semt
closed haler if desired

6 Size of apperture on chimney  Permits use of standard size mashs

prece and intratracheal tube adapters
and slip joints

Ad.antages

1 Reduces amount of apparatus required for anesthesia to the imter
changeable parts

2 Permuts use of any agent or combination of agents used for adults

3 Permits use of sem: closed techmque wathout CO accumulation and
without supplying volume flow on demand

4 Permts use of controlled respiration when mndicated

5 Permits rapid induction

Disadvaniages
1 Tube and chimney prece heavy and awhward
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2 Bag cannot be closcd offi—gas lost when mash 1s hited from face
3 Awhkward for ntratracheat use in head and neck suegery

Use of Modified Adult Crcle I'iller

Proceduse The basic prmaples of anesthesia for adults 1s followed except
during 1nduction the hand bulb 1s used to ctrculate the gases and vents
late the mash The sbsorber 1s always turned on

A Ethylene or Nilrous Oxide

1 A flow of mtrous ouide or ethy lene §0% oxygen 20% 1s passed nto the
inhaler at the minute volume exchange of the subjeet wath the exhala-
twon valve open enough to permit excess to escape

B Lihylene or Atirous Oxide Lther Oxygen Sequence

1 Commence as n (1) above When patient1s 1n Stage 111 gradually and
slonly add ether using hand pump to facilitate miang

2 Gradually reduce flon of mtrous oxide and increase ether as rapidly as
possible without coughing or wrritation

3 Reduce oxygen to metabolie flow and close the exhalation valve and
shut off ether for several moments

4 Gradually resume ether again, increase rapidly as tolerated Use hand
pump to arculate gas

C Cyclopropane Oxygen

1 Apply mask and add sufficient oxygen to prevent patients breathing
on empty bag

2 Turn on cyclopropane and oxygen to grve a 10%-60% mixture at a

rate 200-300 cc per minute or faster for larger pattents

Work hand pump to fachtate rapid miing

Reduce oxygen to metabohc needs and shut off ¢y clopropane when
bag 1s filled

Add cyclopropane at 50 to 200 cc flows at required wntervals to meet
needs of patient

o

w

D Crclopropane Eiher
1 Induce anesthesia as in C When third stage has been attawed con
tinue addition of cy clopropane along with ether until Ppatient tolerates
ether without aid of cyclopropane

Conmment

2 Circle filters with abbreviated connectors, bags and valves are avail
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Fic 161 The ¥ clumney prece has besn modified to elimmnate all the dead space so that the
only gases which are rebreathed are m the mash or connectors to the endotracheal tubes This 1s
accomphished by having the gases enter the mask through the mner tube and leave in the outer tube
The mpple (a) 15 used to connect the bypass bulb with the bag

4 Tubes Large size ehminates resistance
due to corrugations Thickness pre
vents collapse on inspirations and
eliminates rebreathing from this
source

5 DLxhalation valve Permits conversion to a semi
closed mhaler if desired

6 Size of apperture on chumney Permuts use of standard size mashs

plece and intratracheal tube adapters
and shp joints

Ad antages

1 Reduces amount of apparatus required for anesthesia to the inter
changeable parts

2 Permuts use of any agent or combmation of agents used for adults

3 Permits use of sem closed techmque without CO accumulation and
without supplying volume flow on demand

4 Permits use of controlied respiration when mdicated

5 Permuts rapid mduction

Disadoantages
1 Tube and chimney prece heavy and awhward
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2 Bag cnnot be closed off—gas lost when mash 1s lifted from face
3 Awhward for mtratracheal use in herd nd nech surgery

Use of Modified Adwll Carcle [ alter

Procedure The basic principles of ancsthesia for adults 1s followed cxcept
during 1nduction the hand bulb 15 used to arculatc the gases and vent
late the mask ‘1 he absorber 1s tlway s turnud on

A Ltlnlenc or Ntfrous Oxide

1 A flow of mtrous onide or ethylenc 80% ovygen 20% 15 passcd into the
inhaler at the minute volume exchange of the subject with the exhala-
tion valve open enough to permt excess 1o escape

B Lthylene or Ntraus Qxide Lther Oxygen Sequence

1 Commence as in (1) above When patient s i Stage I1I gradually and
slowly add ether using hand pump to facilitate mixing

2 Gradually reduce flow of mtrous oxide and 1ncrease ether as rapidly as
possible without coughing or srntation

3 Reduce oxygen to metabolic flow and close the exhalation valve and

shut off ether for several moments

Gradually resume cther again, increase rapidly as tolerated Use hand

pump to circulate gas

-

C Cyclopropane Oxygen

1 Apply mask, and add sufficient oxygen to prevent patients breathing
an empty bag

Turn on cyclopropane and oxygen to give a 40%-60% muture at a

rate 200~300 cc per minute or faster for latger patients

Work hand pump to facilitate rapid mixing

4 Reduce oxygen te metabolic needs and shut off ¢y clopropane when
bag 1s filled

Add cyclopropane at S0 to 200 cc flows at requircd intervals to meet
nceds of patient

[

@

D Cyclopropane Lther
1 Induce anesthesia asin C When thuird stage has been attamed con
tinue addition of cy clopropane along with ether unti} patient tolerates
cther without ard of cyclopropane

Comment

2 Circle filters with abbreviated connectors, bags and valves are avail
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able (Tig 162) without hand bulb Prinaiples of use are the same as
described above except hand hulb 1s not used

Inlraverous Anesthesia

The technique 15 1dentical to that used for adults The doses and rate of ad
mimstration 1s reduced 1 proportion Avcrage for pentothal, suntal, evipal
150 30 gm per 50 Ibs of body weight

1 Cannulate vemn, if procedure 1s long
2 Use small needles for short procedures

Pentothal Basal Narcosts and Nutrous Oxide

1 Techmque same as for adults Average dose 0 75-1 G gm per 50 1bs of
bodv weight rectally

®)

T1o 167 (2) Cucle filter designed especially for mfants and chuldren The tubing mask mash
holder valves and canister have been made smaller Technique and prinaiples underlving 1ts use 1“
arwlar to those of adult types (Courtesy Ohio Chemical Company ) (b) Circle filter designed by
Leigh for ifants and children (Courtesy Richasd lotegger Ph D)
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Rectal Anesthesta

Techmque 1s same as described for adults (Part V) with exception of reduc-
tion 1n dosage

Spmal Anesthesia

Infants and children are not suitable subjects for spinal anesthesia beeruse
1 They are psychically unswted for the procedures
2 The cardioy ascular responses are more variable than 1n adults
3 Response to phy stological alterations more v ariable and unpredictable
4 Damage to cord possible becse of infancy It estends further down
than 1n adults

&N

PR U

Fio 163 Awrnays of vanous sizes for use for miants and children
(Courtesy Richard Foregger Ph D)

[

Offers no advantage, as far as relavation 1s concerned, to general anes-
thesta

Lxtent of anesthesia not easily determned

Status of circulatory system (blood pressure) difficult to follow
Vasopressors not easily admimstered if hypotension results

o ~1 &

Uses

When general anesthesta 1s contraindicated 1n older children

2 For diagnostic purposes—for autonomic derangements—megacolon

Procedure Basic pninciples and precautions outhned for spinal anesthesia m
adults are used with following modifications
Have patient on side or upright to verform bloct
Premedicate to prevent squirming
Infiltrate shin and interspinous Ligament with a local anesthetic
Make puncture below L3

1
2
3
4
5 Use shorter needle than used on adults—6-8 cms —22 or 24 G
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6 Drugs and dosages (average) are as follows
1 hour or less Procaine 10 mgm for each year of age 1n 02 cc 5%
dextrose
2 hours or less Pontocaine 1 mgm for each year of agein 0 2cc 5%
dextrose
3 hours or lcss Nupercame 0 75 mgm  for cach year of age m 02 cc
5% dextrose
7 Placc in supme position with head flexed sharply by placing folded
sheet under neck

PREPARATION OF PATIENT

Preparations, cvaluation, recording etc are hasically the same as for
adults
1 Talk to patient, mnspire confidence and avoid nstilling fear
2 Premedicate with an antichohnergic drug, combmed with a narcotic
or an intramuscular barbiturate or a rectal or intravenous basal nar
cotic Usc doses in Table VII
Attach stethoscope to chest for continuous auscultation of the heart
4 Attach blood pressurc cuff 2 wide for mnfants to nght arm or above
knee
5 Restram patient as soon as consciousness 1s lost and reflex activity has
disappeared

%)

Premedication

Premedication 1s admimistered according to preference of the anesthetist,
the status of patient and agent to be used The following are suggested

Subcutaneous Route Narcotics m combmation with anticholmergic drugs
(Table XVII)

Intravenous Route Scconal or pcntobarbital § mgm per Ib of body weight
Pentothal—fractional doses of 11-1 cc at 2-3 mnute mtervals until
narcosis 1s obtained

Rectal Route Avertin—60-80 mgm per hilo of body weight (see Part V)
Pentothal—1 gm per 50 Ibs body weight (see Part V Rectal Anesthesia)

CoMMFPNTS AND GENERAL PRINCIPLES ON PCDIATRIC ANESTHI SIA

1 Avord drugs or drug combinations  Children are prone to develop
which are spasmogemc—pento  severe laryngeal spasm
thal ether, cyclo ether

2 Have 2 set of infant size oro Oropharynx varies constderably
pharyngeal airways on hand in size from child to chld

3 Do not close mouth tightly when  Adenoid tissues may prevent free
holding mask and supporting passage of gases through the nose
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SPECIALIZED PROCI DURLS

TABIT \AIT

Scopolimine
Wenht Morphine Vorphine Dilutions Belafine
Lee (lbs) {&r) D se—1lec or Liropne
= 2md0cc HO  1/60
g: g :‘o: 16_{(2) :gg é: 171210 30 cc 17600
3~ $mos 12-14 17240 gr 1/i21m 20 cc l/%
4~ 7 mos 14-16 1/141 gr 1/12m 12 cc )/(m
7-11 me~ 16-19 1/320 g 1-12; W0ce l/(‘m
11-18 mos 19-24 1108 gt 1/12m 9 cc 1/4‘0
18 mos -2 vrs 242 1/12 gr 1/12n 6 cc 1745
2- 3vrs 27-30 1/60 gr 1/12mn Scc 1/430
3~ SvTs 3040 1/4% gr 1/12m 4 cc 1/320
> 818 40-5> 1136 gr 1/12m 3 cc 1/300
8101 226> 128 gr $/121n 2cc 1/300
10-12vrs 6>~80 1/18 gr 1/12m1scc 1/200
12~14 vrs <0-90 1/12 gr 1/12m 1 cc 1/150
aver 90 1/8-1/4 1/120
Demerd
12-23 s 5 mgm 3{—]3 Tos 22 mgm
24-27 lbs 13 mgm 4::—33 1bs 37 mgm
230 1bs 1> mgm 55-80 1bs 50 mgm
30-35 Ibs 18 mgm 80-90 Ibs 100 mgm
- Seconal I~
12-15 s gr 1/4103/8 30 55 Ibs g0
25-301bs g 3/8101/2 > 90 Tbs £ 3/tw11fd
h N embutal
19-30 1bs gr 1/4 ~0-2(1 Ihy grl
30- Dlbs gr 1/2 50-90 Ibs gr 112

chin, 1f no airway 1s 1n place (g
163)
Avord nasal arrnays

Avoid anesthetizing 1n hot, hurmd
environment

Avord rebreathing of even the
shightest degree

Avoid use of heavy drapes or
other objects on chest which in
hibit respiratory moyvements
Measure pressure used to inflate
lungs

Have an assortment of masks for
selection and use as small a face
ptece as possible

Tale blood pressure on all types
of procedures of even the shight
est magmtude

Bleeding or obstruction due to
adenoid tissue common
Hyperpyreua and comvulsions
common 1n summer months

CO excess may cause consvulsions
cardinc arrest, etc
Hypoventilation leads to disaster
more than any other cause

Rupture of lungs avoided

The mash contributes excessive
dead space

Hjypotension occurs as readily
pedatric as 1n adult cases
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6 Drugs and dosages (average) are as follows

1 hour or less Procaine 10 mgm for each year of age 1n 02 cc 5%,
dextrose

2 hours or less Pontocaine 1 mgm for each year of agemn 0 2cc 39
dextrose

3 hours or less Nupercamne 0 75 mgm for each year of age m02 cc
5% dextrose
Place m supine position with head flexed sharply by placing folded
sheet under neck

-3

PRIPARATION OF PATIENT

Preparations, evaluation, recording etc are basically the same as for
adults
1 Talk to patient, mspire confidence and avord mstilhing fear
2 Premedicate with an anticholmergic drug, combined with a parcotic
or an imtramuscular barbiturate or a rectal or intravenous basal nar
cotic Use doses 1n Table VII
3 Attach stethoscope to chest for continuous auscultation of the heart
1 Attach blood pressure cuff 27 wide for infants to nght arm or above
Lnee
Restrain patient as soon as consciousness 1s lost and reflex activity has
disappeared

w

Premedication

Premedication 15 admmstered according to preference of the anesthetist,
the status of patient and agent to be used The following are suggested

Subcutaneous Route Narcotics i combmation with anticholmergic drugs
{Table XVII)

Intravenous Route Seconal or pentobarbital 3 mgm per 1b of body weight
Pentothal—fractional doses of 131 cc at 2-3 munute intervals until
narcosis 1s obtatned

Rectal Route Avertin—60-80 mgm per halo of body werght (see Part V)
Pentothal—1 gm per 30 Ibs body weight (see Part V Rectal Anesthesia)

CoaMENTS AND GENERAL PRINCIPLES ON PEDIATRIC ANESTHESIA

1 Avod drugs or drug combumations  Children are prone to develop
which are spasmogenic—pento  severe laryngeal spasm
thal ether, ¢y clo-ether

2 Hawve a set of wfant size oro  Oropharynx varies constderably
pharyngeal airway s on hand 1n size from child to child

3 Do not close mouth tightly when  Adenoid tissues may prevent free
holding mask and supportig passage of gases through the nose
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The angle between trachea and bronehi is more obtuse (120°) and same

on botltsides  1he angle changes with g

The trachen 1s short and intubation of 1 bronchus occurs easily

The nasophary n\ contuns an 1bundance of lymphoid tissue and nasat

ntubatton 1s difficult or impossible

10 The mouth 1s small and docs not accommodatc the lary ngoscope un-
less abbreviated for pediatric use

11 The trachea moves up 1nd down (tugs) particularly mn diaphragmatic

breathers

-t

o oo

s vr———— o v ——— ey

Fi¢ 164 Laryngoscopes of vanous de 1gns for u e for infants and children
{Courtesy Richard Foregger Ph D)

Techmgue The detals, procedures, and materials needed are simtlar to those
employed for endotracheal intubation m adults with modifications ts
conform to above anatomic and functional differences °

Materials

1 Infant laryngoscopes with small,

and MclIntosh type (Fig 164 medum and large blade of Miller
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1

12

13

14

16

17

18

19

TECHNIQUES AND PROCEDURES OF ANLSTHESIA

Lxpose chest during induction

Do not allow patient to exhale
mto an overdistended bag

Admmster additional anticho
hinergic substance 1if secretions are
excessive and persist

Lxamine mouth and pharynx for
foreign bodies

Deflate stomach by inserting
stomach tube if distended

Do not use “sugar teat” (cotton
mpple filled with sugar and
soahed with whiskey or brandy)
for anesthesia—even during local
anesthesia

Have all apertures to mashs and
tubes as wide as possible without
bemng cumbersome

Watch fluid administration care-
fully

Avoid anoxia at all costs

Permuts wisualization of respira
tory movements and detection of
obstruction

Continuous positive pressure on
arway reduces cardiac output and
ultimately leads to arculatory
collapse

Does not “thicken” secretions as
1s erroneously claimed

Chewing gum, beads, etc are often
concealed by children
Improves respiratory exchange

Alcohol 1s not an anesthetic Se
cretions form and aspiration occurs
frequently

Obstruction 1s averted

Pulmonary edema occurs easily
from overloading

Asphyxia occurs casily 1n mfants
Anoxia 1s not tolerated

PEDIATRIC INTRACHEAL ANESTHESIA

Principle The differences 1 position and development and size of the larynx
and other parts of the respiratory system n mfants and children make
ntratracheal anesthesia more hazardous and difficult than m the adult
The more pertinent differences are
The nfant larynx 1s placed more cephalad than in the adult
a At birth the lower border of the cricoid cartilage 1s at the level of

1

B

U

o

the 4th cervical vertebrae

b At the age of 61t 15 at the lcvel of the Sth cervical vertebrae

c At the age of 121t 15 at the adult level

The epiglottis 1s longer, stiffer and U shaped

The child’s epiglottis 1s at an angle of 45° with the anterior pharyngeal

wall

The mfant’s hyoid bone 1s closely attached to the thyroid cartilage
The cricoid ring 15 the narrowest pomt of the larynx In the adult the

nma glottidis 1s the narrowest

The transverse diameter of the trachea 1s greater than the antero

posterior
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Top Tlastic (polyethylene tubing) yemnforced with rubber to prevent fanking with stylets Cenler

5
(3
7

8

Magill rubber catheter and wire woven Jate< (abe Boffomt Dlastic dipped catheter

Non drs ing, non oily local anesthetic lubricant

Support for head—folded sheet or doughnut shaped pillow

A plastic catheter for suctioning to fit into lumen of intratracheal cath-
eter

Sawed off needle of proper size This should be mserted at onc end to
connect to the suction tube

Procedure
A Oral Intubation

1

[

S

n

6
7
8

Anesthetize patient to pomnt of relaxation with cyclopropane, ether or
pentothal~—succinyl chohne or other agent of chowce

Place “doughnut” under the head and extend head

Remove mask and mirway as soon as all detasls are readied

Introduce laryngoscope with left hand, m same manner as described
for aduits, a1 nght side of mouth and work 1t aver to midhne

Pich up the epiglotits, remove secretions if necessary hy suction and
troduce the endotracheal tube

Introduce the bite block and remove laryngoscope N
Connect tube to anesthetic apparatus and anchor

Pack pharynx hightly

B Nasal Intubation

1
2

Anesthetize as for oral minbation

Introduce well lubricated Magill tube along into nostril until pos

tenor phary ngeal wall 1 encountered (an obstruction results due to the
adenoids)
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2 Intratracheal catheters embodying following features (Fig 163)
a As thin a wall as possible without losing 1ts ngidity
b Thelength from tip of nose to lobe of ear plus approumately 1/2 cm
for each year of age of subject
3 Bate block constructed from partly used roll of small size bandage
4 An assortment of shp jomnts and connectors to fit the catheters

B

bes for wmfant
16. Endotracheal catheters for use for infants and chidren A. Cole tu
an:,f& B Plastic \agill tubes C (af top of facing page)
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C

nhing with stylets Center

o e evan bt s Bl s pped hinte
5 Non drying, non oily local anesthetic lubnicant

Support for head—folded sheet or doughnut shaped pillow
A plastic catheter for suctioning to fit nto lumen of intratracheal cath-
cter
Sawed off needle of proper size This should be inserted at one end to
connect to the suction tube

-~ o

=]

Procedure
A Oral Intubation

1 Anesthetize patient to pomt of relaxation with cyclopropane, ether or

pentothal—succinyl choline or other agent of choice

Place “doughnut” under the head and extend head

3 Remove mask and airway as soon as all details are readied

Introduce laryngoscope with left hand, in same manner as described

for adults, at night side of mouth and work 1t over to midline

Pick up the epiglottis, remove secretions if necessary by suction and

introduce the endotracheal tube

6 Introduce the bite block and remove laryngoscope v
Connect tube to anesthetic apparatus and anchor

Pack pharynx hghtly

[

S

v

[

B Nasal Intubation
1 Anesthetize as for oral intubation

2 Introduce well lubricated Magll tube along mto nostnl until pos

terior pharyngeal wall 1s encountered (an obstruction results due to the
adenoids)
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TECHNIQUES AND PROCEDURES OF ANESTHESIA

3 Hyperextend the head and gently wiggle tube past this obstruction
4 Expose larynx and pass tube 1nto the trachea, using forceps 1f neces

sary

5 Connect catheter and proceed as above

Comments

1

(3

(=)

~

o

1

—_

12

13

Cleanlness 1s of utmost impor
tance Sterilize tubes and suction
catheters and instruments used
for mntubation with alcohol or by
botling

Inspect thorax and auscultate
both sides after intubation

Inspect teeth before intubation
Note status and missmg ones

An oversize catheter may pass the
vocal cords, but not into the
trachea

Avoid the use of muscle relaxants

A catheter large enough for oral
use usually passes through the
nares

Have an assortment of tubes of 3
or 4 different lengths for a par
ticular diameter

Always use connectors of same
mternal diameter as internal di
ameter of tube

Nasal catheter should be longer
than oral

Do not attempt to use cuffs

Use as thin walled, phable and
firm a tube as possible

Do not make repeated attempts
to mntubate
Extubate on expiration

Laryngeal edema and tracheitis
may be caused by unsterile un
clean mstruments or chemical
stenlhzing agents

Labored breathing, lag, absent
breath sounds or expiratory
wheeze may 1ndicate catheter 15 1n
a bronchus or obstructed
Deciduous teeth may be dislodged
and lost particularly after age
of S5or6

The nm of the glottis 1s larger
than the cricothyroid ring m
fants

Not needed Tissues of infants and
children are easily relaxed Muscles
are not fully developed
Undersized nasal catheters are of-
ten selected

Vanations m distance from teeth
to carina much more frequent than
mn adults for a given height and
weight
Obstruction results 1if fittings are
smaller

The distance 1s several centt
meters greater for infants and 4-5
cms greater for adults

Trauma, and encroachment upon
lumen result

In a 3 mm bore tube a 1| mm
wall occludes cross sectional area
33%

Edema 1nvanably
trauma

Spasm occurs less frequently be
cause the vocal cords relax on ex
piration

results from
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RITERINCES

Legh, D and Belton K Peditnic Ancsthesia New York, 1949

Stephen, C R Pediatnic Ancsthesin Charles € Thomas Springfield JIE 1925

Adnamt John, and Griggs T Rebreathing in Tedintnie Anesthesia Anesthesiology, 14
337, 1953

ANPSTHIESIA IN AGED (GLRIAIRIC) PAFILNTS
Princaple Techmque of ancsthesia for the aged 1s basically the same as for
any adult subject to modifications prompted by factors histed below
Selection of anesthesit 1s made upon physical status rather than chrono-
logical age Factors which are most frequently encountered or should be
looked for which are due to stnsescence are as follows
1 Cardiovascular status Influence of degenerative or metabohic changes
(artenosclerosis, hypertension, pulmonary disease) may cause ab
normalities
2 Respiratory system may be deranged (emphysema, bronchitis, fibro
sis etc )
3 Renal function may be decreased Power of concentration dimimshed
4 Nutnition may be poor Diseases of digestive system may have inter
fered with proper assimilation resulting 1n weight loss, emaciation,
anemua, avitammosis, neurts, etc
5 Liver function may beimpaired due to fibrosis and other causes, ability
to metabolize drugs 1s impaired
6 Metabohc rate lower It gradually decreases from fourth decade on
7 Metabohic diseases and degenerative diseases such as diabetes, nephri
tis, etc may be present
8 Blood volume may be contracted Anemia may be present
9 Mental disturbances, functional and organic may be present
Muscular system altered Atrophy, tremors, spasticity may be present
11 Skeletal system may be altered—fixation of jomts due to arthnitis
May have generalized tissue waste with atrophy of shin, mucous mem
branes and other structures
13 May be edentulate
Power of repair and ability to resist mnfections, shock, trauma di
mimshed
Reflex activity dimimshed Cough, laryngeal, pharyngeal, corneal or
pupillary reflexes may be decreased m actiity
Principles to Obser-e

5

1 Avoid or use mimimal doses of narcotics, hypnotics, basal narcotics for
medication or pain rehef Use 1/3 to 1/2 the ordinary adult dose Sug-
gested dose of morphine for premedication 1s

40~60 yrs morphine gr 1/6
60-70 yrs morphine gr 1/8
70-80 yrs morphine gr 1/12
80-90 yrs morphme gr 1/16
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Correct blood volume, anema, disturbances in clectrolytcs, deficrency
of serum protein, nitrogen balance, etc before operation

Digitalize patients who arc 1n cardiac failure or borderline falure
Select agent or combmation of agents which permut most rapid re
covcery, and early ambulation

Avoid agents or methods which cause vanations in blood pressure or
depress the cardiovascular system

Perform long procedures i two stages 1f possible

LvALUATION oF DRUGS AND METHODS
Local and Ner.e Blocks

Most desirable choice where feasible

Ad.antages

1

2

Causes least disturbances in metabolism, resprration or vascular sys
tem
Permit early ambulation

Disad.antages

1

2
3
4

Cannot be used 1n all situations

Operation may outlast block

Systemic reactions occur from absorption of excess amounts of drug
Epincphrine used 1n conjunction with local ancsthetic may cause gan
grene 1n extremitics

Psychic makeup of patient may preclude its use

Spinal

Suitable only 1if the extent 1s low orif cardiovascular and respiratory systems
are adequate

Ad.antages

1

2
3

Postoperative somnolence reduced to mimmum allowing early ambu-
lation

Nausea and vomiting reduced to munimum

Metabolic disturbances mintmal

Disad.antages

1
2

Lumbar puncture may be difficult to perform
Hjy potension occurs frequently may be severe and uncontrollable

Lther

Avoid wherever posstble
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1dianiages

1 Wide margmn of safety
2 TIs not cardiotoxic
3 Doces not depress respiration

Disad antages

1 Slow recovery Ambulation delayed
2 Nausea, vomiting, dehy dration, acidosis are frequent following 1ts use
3 Disturbs metabolic functions—hver—hidney

Cyclopropanc

Swuitable when cardiovascular system 1s not diseased

4d.antages

1 Rapid, pleasant mnduction and recovery
2 Labile Yields light or deep anesthesia at will
3 Permuts adequate ovy genation at all times

Disad.antages

1 May cause cardiac irregulanties

May elevate blood pressure

May cause laryngeal and bronchospasm
Depresses respiration

NN N}

Etlylene

Very useful in aged

Advantages

1 Characterized by rapid induction and recovery
2 Disturbs metabohsm little or not at all
3 Nausea minimal

4 Aged subjects less resistant to the drug Second and even top third
plane anesthesia possible

Disadiantages
1 Flammable
2 May not yield desired relaxation at all times
Pentothal Nitrous Oxide and Other Thiobarbuturates

Thus 15 the only choice when fire hazard ewsts and general anesthesia 1s
needed
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TECHNIQUES AND PROCEDURES OI' ANESTHESIA

Correct blood volume, anemia, disturbances mn electrolytes, deficiency
of serum protein, mtrogen balance, etc before operation
Digitalize patients who are in cardiac failure or borderhne failure

4 Select agent or combination of agents which permit most rapid re

covery, and early ambulation

Avoid agents or methods which cause vanations 1n blood pressure or
depress the cardiovascular system

Perform long procedures m two stagesif possible

LvarvaTioN of DRUGS AND METHODS
Local and Nerie Blocks

Most desirable choice where feasible

Ad.antages

1 Causes least disturbances m metabolism, respiration or vascular sys

tem

2 Permut early ambulation

Disad.antages

are

1 Cannot be used 1n all situations

Operation may outlast block

2
3 Systemuc reactions occur from absorption of excess amounts of drug
4

Epinephrine used 1n conjunction with local anesthetic may cause gan
grene 1n extremities

5 Psychic maheup of patient mav preclude its use

Spinal
Suitable only if the extent 1s low orif cardiovascular and respiratory systems
adequate
anfages

Ad

1 Postoperative somnolence reduced to mnimum allowing early ambu
lation

2 Nausea and vomuiting reduced to munimum
3 Metabolic disturbances nunimal

Disad anlages

1 Lumbar puncture may be difficult to perform
2 Hypotenston occurs frequently may be severe and uncontrollable

Ether

Avoid wherever possible
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Hyperactine reflexes

a Cough

b Tracheobronchinl

¢ Vagal

Circulatory straum duc to

1 Respiratory difficulty, anoxia, CO; cxcess

b Lusting cardiac diseasc
¢ Tlud Joss and shock

May be long and tedous and accompanied by blood loss

Management of Cases for
Pulmonary Surgery

Comment

1

]

1

S

- o

o0

-

(=1

=

Delay operation to latter part
of morning to institute postural
dramage

Intubate 11l patients espeaally if
suppurative disease exists
Bronchoscope patient preopera
tively 1f suppurative disease 1s
present and secretions are ex
cessive

Aspirate frequently during opera
tion 1if secretions are present
Avoid non volatile drugs particu
larly narcotics

Use controlled respiration or as
sisted respiration

Premedicate with anticholinergic
drug

Use inclined position by breaking
table 1 V shape and tilt head
down

Use endobronchial tube mn sup
purative diseases

Introduce  suction  catheter
quickly, aspirate once, oxygenate

Infiltrate hilum with procame
when respiratory  disturbances
bradycardia, cardiac irregulan
ties or “bucking” occurs

12 Replace flmd as 1t 15 lost

Reason

Parulent matenal 1s cvacuated
from the lung before arrival 1n
operating room

Prevents build up of high intra-
pulmonary pressure (cough)
Provide clear airnay

Secretions may accumulate with-
out causing noisy breathing

Cause depression of respiration
which carries over to postopera-
tive period

Ventilrtion with open chest 1s not
adequate unassisted

Vagal reflexes mimmzed Secre-
ttons reduced

Lffects of gravity are utihized for
dranage of secretions into trachea

Isolates one lung from the other

Severe anoxia may be mstituted
by occluding the lumen of the ca
theter and application of suction
Troublesome vagal reflexes may
be blocked

Avod overloading the errculation
Pulmonary edema follows
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Advantages

1 Nitrous oxide permits reduction of total pentothal needed
2 Nausea and vomiting minymal

Dusadvantages

1 Prolonged somnolence and depression may occur due to slow detowt
fication of pentothal

2 Relaxation not adequate at all times (use succinyl choline)

3 Anoxia a possibility

Azertin

Avoid Respiratory depression, hypotension and prolonged somnolence
common

Trichlorellylene
Suitable for analgesia only

RFFERENCES

Adnam, John Seclection of Anesthesia Charles C Thomas, Springfield Il , 1955
Lorhan, P Genatric Anesthesia Charles C Thomas, Springfield, THl , 1955

THORACIC SURGLRY
Types

Thoracic surgery 1s of the following types
1 On the pleura and chest wall—decortications, drainage of empyema,
thoracoplasty
2 On the lung proper—pneumonectomy, partial ot complete
3 In the mediastinum—on the heart, great vessels, thymus or oesopha
gus

Problems Encountered

1 Dimmshed pulmonary reserve from pulmonary or cardiac disease
giving rise to
a Cyanosis, anoxia or CO; retention
b Orthopnea and dyspnea
2 Dimintshed ventilation from lateral posttion required for operation and
from the pneumothorax
3 Secretions, particularly when suppurative disease 1s present
4 Obstruction due to
a Mass in chest compressing trachea or bronch:
b Cord paralysis
¢ Secretions
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Hyperactine reflexes

a Cough

b Trachcobronchial

¢ Vagal

Circulatory stramn due to

165

a Respratory difficulty, 1nowt, COy cxcess

b ] usting carthac discase
¢ Tlud Joss and shock

7 May be long and tedious and rccompanmed by blood loss

Management of Cases for
Pulmonary Surgery

Comment

—

[XY

“

'

w

~t

o

12

Delay operation to Jatter part
of morning to stitute postural
dramage

Intubate all patients e<pecially of
suppurative disease exsts
Bronchoscope patient preopera
tively 1f suppurative disease 1s
present and secretions are ex
cessive

Aspirate frequently durnng opera
tion if secretions are present
Asoud non volatile drugs partscu
larly narcotics

Lze controlled respiration or as-
sited respiration

Premedicate with anticholmergic
drug

Use inclined position by breabing
table 1n V shape and ult head
dovn

Use erdobronchial tube in sup-
paratine drea es

Introdice  suction  catheter
quickl  a:p rate once oxytenzte

Iftate Filum with procaine
vher repratony  d sturbances
t2f carda, cardar rrerulan
Leses Tork o (e
Beglare © Azt 1alpe

Reason

Purulent matenal 15 evacuated
from the lung hefore arnval n
operating room

Prevents build up of high smtra
pulmonary pressure (cough)
Providc clear airv ay

Secretions may accumulate v ith

out causing noisy breathing

Cause depression of respiration
vhich carnes over to postopera

ts¢ period

Ventilation vith open chest is niot
adequate unassisted

Vagal rcflexes mmmzed  Secre-
tions reduced

Effcets of gravity are utilized for
dramaye of sccrctions into trachea

Isnlates one lung from the other

Severe anoxia may be mnstituted
by occluding the Jumen of the ca-
theter and application of suction
Troublesome vazel reflexes ma,
be blocked

Asod mverloading the areulatinn
Polmomary edema fo'llows
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TECHNIQUES AND PROCEDURES OF ANESTHESIA

Use supine position as often as
possible

Periodically (about every 20 min-
utes) inflate lung

Apply blood pressure cuff to
upper arm if patient 15 on side

Pad shoulder and arm 1n prone or
lateral position

Cocaimze lary nx prior to mtuba
tion and after

Use cyclopropane as agent of first
choice and ether second choice

Do not permut sustained positive
pressure on the airway

Management of
Cardiac Surgery

Comment

1 Sedate with basal narcotic

2 Momtor rthythm with electrocar
diogram

3 Use hypothernia in congenital
lesions

4 Use drugs which do not ncrease
cardiac wntability

5 Control respiration particularly
if depression or hypoventilation
1s present

6 Be prepared for cardiac massage
or to defibnlate heart

Have available cardiac drugs—
pronestyl, quinidine, procaine,
calcrum chlonide

Avoid excessive amounts of ant1
chlonnergic drugs

Use supmne position whenever
posstble

~

o0

o

Lateral posttion undesirable be
cause patient 15 on healthy lung
Diminished ventilation and con
tamination result

Oxygenates blood 1n the collapsed
lung

Weight of body occludes vessel
partly and sounds are maudible 1f
the lower arm 1s used

Palsies due to nerve mnjury from
traction and pressure may occur
Abolish cough reflex which 1s often
hyperactive 1n patient with chromc
pulmonary disease

Assures quiet operative field
Lther causes exaggerated breath
g

Causes a decrease 1n cardiac out
put

Reason

Apprehension causes increase mn
cardiac activity which 15 detn
mental

Irregularities common when heart
15 mampulated

Reduces metabolic achwity of
patient

Lther causes least irntabihty

Carbon dioxide excess increases
cardiac wntability

Sudden stoppage or fibnilation
readily occurs without warning
when heart 1s mampulated

May be needed for reducing car
diac initabihity

Increases pulse rate unduly

Ventilation 1s more adequate
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10 Lamnt flards to bload tot Overdoadime, readih oceurs rowult
mgan cardre falure
11 Block vigus of s of haperwe Procune black may be performed
tvty apperr dmeth

KREFERENCES

it § Sdecton of Anesthen Charles © Thome Springhcd FUR AN
Reecher H K 1 onoples and Practces of Anesthe 11 for Tharaeie Surgens Chardes €
Thomas Spriagtehd IH 195~

OBSIT IRIC AN GESIV AN\D ANESTHISIA

Ob-tetric analecn and anesthesta duffors from other forms of surgical
ancsthesa e the tollowm, respeets

1 Twoa phasolomcdh and somnticdh different mdnaduals are to be

ronsadered
2 The patients 1re voun., nd ugoroms
Patients e unprepand Thoey may have caten or man be exhrusted
physwaliy from fong labor and masy be ciotionafly upset
4 Toxumin hvpurtinsion ammit dehndration and other complhications
m be prosent
Labor mv by prematore m which ene the futus may be adveorsely
affected by drugs and the ebstutnic procedure

- b

-

tnalgestie Methods

oA barbsturate (g 1) mepoendime (100 mum ) and scopolimime (ar

1 160) m earh wtages Thorizine 23 mgm may be weed combined with
brlf the barbiturate or mepenichn
I a1 naliesia wath astrous oade with each contruction untl full ditren
tion occurs nd the head s position on punneum {lig 161)

b Amilgoan wath tnchlorcthvlone by ~lf admumstration or with m
trous oide

« Analgesnt wath ethalend
¢ Continnous erwdat block

tnesthetsc Methods for Uncomplicated Cases al Tume of Vppluatron of Forces
1 Cvdlopropane for 2t po of vaginnt delinvenies
2 1 thavkne rantoreed by ether

> fentothal or nitrous eude for short procedures
4 ~ubdhk blodh
N

Cwddl bloh
6 Fude ndnd block

INPOTHLRMIN DURING ANISTHISIY

Doy ;x The lowermg of body temperiture dunng anesthos to reduce
rdioprntabiity and the total ovigen consumption The body tem
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perature 1s reduced by depressing the thermoregulatory center with a
central nervous system depressant and then placing the patient 1n a cold
environment

Indications

1 Cardiac or extra cardiac operations on the great vessels of cyanotic
mfants and chldren

A I B 2 ¢
, [ |
-
»
=z
w
-
z
; { 1 i
o 3 p
MINUTES
a
A B 2 c
>
z
]
-4
w
o,
z
I I
i Z
MINUTES
b

Fic 166 Nitrousoxide used for analgesia must he administered at the moment the patient senses
the onset of an 1mpending contraction so that analgesia will be established as soon as the peak of
the contraction has been attained (A) When the administratton 1s begun while the contraction 1s 1
progress analgesia may not be established until the pain begins to recede (B)

2 Operations which require complete mterruption of the circulation for
brief periods of time—resections of major vessels
3 Major surgery of any type in debilitated infants and children



o )

Fie 167 A Rhnket for wducing hypothermia composed of multple cods through which we
water circulates It may also be used for controliing hyperthermia duning and after operation B
Reservorr and motor drven pump for arculating e water € Indoor outdoor thermometer used
for recording rectat temperature Outdaor porion 18 wsexted nta sectum
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TECHNIQUFS AND PROCTDURTS OF ANTSTHFSIA

Methods of Cooling

1 Placing 1ce packs around patient on table
2 Placing subject 1n a deep freezing unit

3 Immersion 1n tub of 1ce water

4 Placing on a speaially devised 1cc blanket

Materials

1 Direct wnting electrocardiograph

2 The usual anesthetic apparatus, endotracheal equipment for closed
technique (cuff)

3 Cooling blanket, refrigerating umt, numerous 1ce bags or tub for sub

merging patient (Fig 167)

Ice

Water

At the conclusion of anesthesia, warm water at 42-44° C or diathermy

machine

A tharmocouple or recording thermometer equipped with bulb which

can be itroduced into the patient’s rectum (Outdoor portion of out-

door-indoor thermometer may be used)

8 Intravenous procame ( 2% in 5% glucose n distilled water) optional

N UL S

~

Technique (Blasket)

1 Premedicate with a narcotic and an antichohmergic drug 1 hour pror
to mduction of anesthesia

2 Anesthetize with cyclopropane pentothal or other desired agent

3 Intubate with a cuffed tube using a muscle relaxant if necessary to
augment anesthesia and set up closed system with carbon diouide ab-
sorption

4 Cannulate 2 vern with polyethylene tubing and commence 0 2% pro

caine {optional) 1n 3% glucose distilled water at a rate of 30 to 60 drops

per minute

Introduce bulb of a thermocouple or thermometer mto the patient’s

rectum and set recording mechanism 1n operation or record tempera

tures on chart every 5 minutes

Attach electrocardiographic leads to hmbs

Place the patient on the cooling blanket and commence the flow of

cold water through the blanket (Fig 168)

8 Cool to 26° C —Prepare i advance Allow one hour for cooling pertod

9 Perform operation

10 Run warm (40° C ) water through blankhct

o

N

Technigue (Tub)

1 Induce anesthesia with desired agent, intubate as described above
2 Connect rectal thermometers as descnibed above
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Tramcrse paticat m tub filled » wh suflicient 1ee and water to submerge
cntire body eaeept the hod

Cool to dusred temperature and romose from tul

Place on table and attach dectrocardiogriph

Purlorm operation

Remate to tub contumng wager at 40° € and sarm to 28° C quickhy
(Sew. page 473}

Fio 168 Induang by pathermia wn the operatsn, room

Technmgue {Icc Bags)

1
2

PR

Induce anesthesia and make preparations as above

Place e bags m aulla, over grom, under back, along thighs and cover
body with rubber sheet or blanket

SICNS OF ANESTHFMA AND APPEARANCE DURING HYPOTHERMIA
Fhe shin has cherry red color where in contact with water
Lungs slow to deflate after artificial inflation

Pupils ditated particularly dunng ether, also duning recovery

Planes and stages of anesthesia are nuthfied as patient 1s cooled
Spastiaty of muscles may occur Use relavant
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TECHNIQUES AND PROCEDURES OF ANESTHESIA

Complications
1 Ventncular fibrllation may develop if cooled below 26° C
2 Frost bite may occur (usually in deep freeze techmque)
3 Subcutaneous fat necrosis

Contra-Indications

1 The presence of acquired heart disease
2 Surgery of the heart n non cyanotic infants and children (left sided

lesions)

3 For operations not requiring interruption of the circulation

Comment
1 Monitor the heart rhythm by con

'

3]

(=}

-]

=]

tinuous electrocardiography

Prevent shivering by adding 1n-
termittent doses of pentothal or
deepening anesthesia

Be prepared to do controlled
respiration

Hyperventilate throughout oper-
ation

Do not have full weight of blanket
on thorax

Cool to above 5° (about 60%,) of
desired temperature Allow ample
time for cooling

60 to 90 miutes are required for
cooling for the blanket techmque,
several hours with 1ce bags, 20
minutes with tub

TUse thermometer to test tem

perature of warming water

Warm by artificzal means at con
clusion of operation

Reason

(2) Electrocardiograms show
changes, usually prolonged PR
and ST intervals

(b) Sinus rhythm predommates 1n

temperatures above 233 C

(c) Ventricular fibrillation occurs
easily Once 1t occurs 1t 1s dif
ficult to reverse

(d) Pulse rate 1s accelerated 1m
tially then becomes slower at
lower temperatures

Shivering may precipitate ventric

ular fibrillation or exhaustion

Cooling ceases when shivering be

gins

Apnea occurs when body tem

perature falls below 28°C

CO, excess occurs readily and

causes ventricular fibrillation

Water 1s heavy and resprratory

movements may be inhibited

Temperature may continue to

drop another 5° after cooling 1s

stopped

Use bath tub on wheels for adults

or small wash tub for infants

Testing by hand has led to use of
too hot water and burns have re
sulted
Natural warming may require 10
hours
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SPECIALIZED PROCEDURES

Hypenientilate to raisc pH to 75
when arculation 1s occluded
Discontinue addition of agent
below 28°C

Inject 025 to 05 mgm, prostig-
mine mtravenously when desired
temperature 15 attamed 3/5 of
maximal cooling

Warm rapudly at conclusion of
operation (use diathermy—Vir-
tue s techmque)

Allow rectal thermometer to re-
main 1n situ several hours after
warming

Momtor heart with electrocardio
gram for several hours post-
operative

Warm if fibnilation develops

7 Avod tight fastemmngs of cuff,

L K G leads, etc

Be prepared to do a thoracotomy
during pertod of cooling

Avod arm or nerve traction
Replace blood as needed

473

May prevent accumulation of CO:
1o point of ventncular fibnilation
The cold acts as anesthesia

Prophylatus for ventncular fibnl-
Jatton

Audible blood pressure 1s ob-
tained before wound closure

Rectal temperature mav anse
above normal Cool with 1ce bags
or on ice blanket

Cardiac 1rregulanties may de-
velop

More eastly reversed at near nor-
mal temperature
Necrosts develops easily

Ventncular fibnllation may devel-
op from deep anesthesia and cold
Injury and necrosis may result
Blood solume must be maintained
at adequate levels

ReEWARMING AFTER HYPOTHERAA

Methods
a By running warm water through blanket
b By immersing 1n warm water in tub
¢ By use of diathermy couls (method of Virtue)

Procedure Using
Dzathermy

1
2
3

4

N

1

2

Wrap 17 felt around abdomen and hips

Wrap coils around felt

Allow patient and wrappings to rest on wood strp, the ends of which
are supported 2” above operating table

Support legs and upper part of body with short mattresses

Use diathermy at 2 minutes on and 1 minute off

Comment

Do not allow body to rest on
coils

Watch arculatory system as 321 Pallor,

approached

develop

Reason

Burns may result

arculatory collapse may
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TECHNIQUES AND PROCEDURLS OI' ANESTHESIA

Use 509, mitrous oxide 1if patient
18 restless during warming
Consciousness returns at  32°
(lower rectal temperature) with
surface warming

Do not rely upon packs and hot
water bags for rewarming
Always measure temperature of
warm water with thermometer

Awakening and reflex activity
reappear at 34° May be unruly
Heat 1s applied to entire surface
of body With diathermy 1t s
localized

This method 1s not efficient

Burns may result 1t this 1s not
done

RFFIRENCI
Virtue Robert Hypothermia Chatles C Thomas, Springfield Ili, 1955

REFRIGERATION ANESTHESIA

Defunstion  Anesthesta obtamned by the application of 1ce or 1ced water to
tissues until msensibility to pan 1s obtamed

Uses

1 For producing imnsenstbihity for amputation of hmbs, for gangrene,

devitalization of tissues, etc

2 To arrest hemorrhage, relieve pain, or to minumize devitahization of
tissue 1n extremities in crushing injuries Metabolism of the cells 1s

decreased

Materials

[ RN - N T WO S

Crached 1ce (1" to 2" pieces)

One large pail of several gallons capacity

Rubber sheet approamately 3’ X4’

One medium sized pillow

Tourniquet composed of gum rubber tubing half mch 1in diameter
Large clamp or sponge holder for tourmquet

Six 1ce bags
Roll of bandage (2* wide)

Premedicafson Morphime and scopolamine one hour prior to the operation

Procedure
1 Place the rubber sheet under the extremty so that 1t may be wrapped

completely 'about 1t to form a gutter and so that the roll projects 8 to

10" over the end of the bed over the bucket

2 TClevate the extremity upon the pillow to allow blood to dramn from

the vessels

3 Surround the region of the proposed site of the tourmquet with ice
bags for half an hour to minimize pain
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4 Apph one turn of the tourmquet about the extrermty This first wrap

ping should occlude the crculation

Apply a second wrapping over first and fasten the ends securely with

the clamp to prevent shipping

6 Place a laycr of 1ce upon the sheet and place extremity upon this layer

of 1ce

Surround the entire extremty with ice begmning one or two nches

proumal (above) to the tourniquet and extending to the end of the

himb

8 Enarcle the rubber sheet about the extremuty and sccure 1t withseveral
turns of bandage

(73

-~

9 Allow the end of the roll of the rubber sheet to project over the edge of

1

1

1

the bed so that the water from the melting 1ce dnps into the bucket

0 Allow the limb to cool as follows

Foot—1 hour Upper third of leg—2 hours

Lower leg—1 1/2 hours Midthigh—2 1/2 hours
Remove the patient to the operating room, place on the table, unwrap
the extremity as soon as all preparations for surgery are made and the
surgical team 1s ready
Dry the extremity without rubbing, drape and prepare quickly in the
desired manner (leave tourniquet in place)

Arrange to follow blood pressure and pulse, etc, as for other types of
anesthesia

-

2

3

Duration of Anesthesta Approumately 30 mmnutes

Ad.antages

2

4

Dis

1 No mhalation or other type of anesthesia by drugs 1s necessary

Shock dunng surgery 1s mummal

Lowered temperature reduces oxy gen and other metabolic requirements
of the extremity

3

Low temperature reduces metabolism of cells
May be used postoperatively to reduce pan

adwantages

5

1 Period of msensitivity to pain may not outlast operation
2 Cumbersome 1n its execution

3 Reduced temperature interferes with healing (postoperative use)

Conlra Indications None

Comments

1 Donot remove tourniquet until all blood vessels are tied and apparently
satisfactory hemostasis 1s obtained
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Virtue

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Use 509, nitrous oxide if patient
15 restless during warming
Consciousness returns at 32°
(lower rectal temperature) with
surface warming

Do not rely upon pachs and hot
water bags for rewarming
Always measure temperature of
warm water with thermometer

Awakening and reflex activity
reappear at 34° May be unruly
Heat 15 apphed to entire surface
of body With diathermy 1t 15
locahzed

This method 15 not effictent

Burns may result if this 1s not
done

REFLERENCE
Robert Hypothermia Charles C Thomas Springfield 11, 1955

REFRIGERATION ANESTHESIA

Definmtron  Anesthesia obtamed by the application of 1ce or 1ced water to
tissues until insenstbility to pain 1s obtamed

Uses

1 For producing msensibility for amputation of limbs, for gangrene,

devitahzation of tissues, etc

2 To arrest hemorrhage, relteve pam, or to mmimize devitalization of
tissue n extrermties m crushing mjuries Metabohsm of the cells 15

decreased

Materials

1

2
3
4
5
6
7
8

Crached 1ce (17 to 27 pieces)

One large pail of several gallons capaaty

Rubber sheet approxamately 3’ X4’

One medium sized pillow

Tourmquet composed of gum rubber tubing half inch 1n diameter
Large clamp or sponge holder for tourniquet

Six 1ce bags
Roll of bandage (2* wide)

Premedication Morphme and scopolamine one hour prior to the operation

Procedure
1 Place the rubber sheet under the extremty so that 1t may be wrapped

completely aboutit to form a gutter and so that the roll projects 8” to

10* over the end of the bed over the bucket

2 Elevate the extremity upon the pillow to allow blood to dran from

the vessels

3 Surround the region of the proposed site of the tourmquet with ice
bags for half an hour to minmmuze pan
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Present Techmque Using Ganghonse Blocking Agents
A Arfonad
1 Anesthetize patient with desired anesthetic such as pentothal mitrous
oude or cyclopropane Intubate using topical anesthesia and succinyl
chohine 1f desired
Canulate a vein to be prepared for infusion and transfusion
At approumatcly 10 minutes before anticipated time for need for the
hypotension commence drip of drug {(arfonad 0 1% solution 1n 5%
dextrose—1 mgm per cc ) and quickly reduce blood pressure to 80 or
less, 75-150 mgm may be required
4 Maintan nfusion at a rate to heep blood pressure at hy potensive level
1-1 5 mgm per min Dose varies for each patient
5 Tilt head down or feet down to raise or lower blood pressure as required

[N

B Hexamethonum

Same techmque as above except 20-25 mgm of drug are given nto
fuston tubing 1n single injection Dose varies from 5-35 or 40 mgm May
have to be repeated several times before effective blockade occurs

Aduantages of Arfonad over Hexamethonyum

1 Arfonad 1s more rapid acting and 1ts action 1s of shorter duration and
therefore permits greater control
Techmque Using Spinal Anesthesta (see Spinal Anesthesia Section for de-
tails)
1 Induce spinal anesthesia using 150-200 mgm procamne and steep
Trendelenburg position to have level above T4
2 Use continuous spinal techmque

Adwantages of Ganglonic Blockade over Other Methods
1 Greater degree of controllability

2 Sensmwty to epnephrine and vasoconstriction remains
3 May be mterrupted or reversed with greater ease
4 Vasoconstrictor effects are absent
Comment Reason
1 Elevate blood pressure by tilting

Autonomie  denervation nhibits
head down during blockade

centers for vasomotor control and
the blood shifts to dependent
areas

Sy mpathectomized subjects do not
stand severe blood loss

Renal and cerebral damage result

2 Replace blood as lost to avord 1r
reverstble shock

3 Lower blood pressure below 80
but not below 60 mm systolic ’
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2 Observe blood pressure, pulse, and respiration closely during surgery
3 Admmster a barbiturate or other sedative prior to mitiation of cooling
process
Use sufficient 1ce and keep limb well covered to insure success
Use cold solutions for irngations, sponges, etc, during the operation
This prevents extremity from becoming warm too quichly
6 Always use a tourmquet It prevents chilling of the remainder of the
body but allows thorough chilling of himb
Employ a pure elastic narrow tubing for tourniquets

REFERENCE

Allen, F M | Crossman, L. W, et al Refrigeration Anesthesia Anesth & Analg 27 241,
October, 1942

INTENTIONAL HYPOTENSION (HYPOTLNSIVL ANESTHESIA)

Description The deliberate lowering of blood pressure during anesthesia to
reduce blood loss i procedures m which excessive bleeding or acute
hemorrhage 1s anticipated

Rationale  Subjects whose autonomic nervous system 1s denervated with
stand periods of hypotension due to hemorrhage for longer penods of
time that those whose vasomotor systems are intact

T o

-~

Methods of Induction

1 By use of central depressants (narcotics, basal hypnotics and hypo-
tensive agents) which depress the medullary centers

2 By use of high spinal block by inducing spinal anesthesia with a dilute
solution of procaine

3 By use of ganghonic bloching agents (hexamethomum, arfonad or
pendiomide)

4 By use of sympatholytic agents (priscol, regetine, thorazine)

5 By use of smooth muscle depressants (mitrites)

6 By reducing blood volume by use of arteriotomy (does not denervate
blood vessels)

Sutuations 1n Whch 1t s of Value
1 Resection of malignant or lighly vascular neoplasms about head, face,
neck, pelvis or other areas
2 Resection of lughly vascular intracramal tumors or aneurysms
3 Resections of major vessels, fenestration operations, or other opera
tions 1 which hemorrhage nullifies results
4 Pelvic eviscerectomies and other radical resections for carcinoma which
are accompanied by bleeding
5 Hemsection of the kidney for removal of calcuh, neoplasms, etc
Unavailabihty of rare types of blood or mnability to match incompata

ble subjects for transfusion

=N
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«CONTROLLLD" RESPIRATION

Definttion The continuance of pulmonary ventilation by artifiaal methods
dunng a deliberately mduced apnea produced by hibiting the stimulus
to respiration

Uses

1 To provide an mtermittently motionless field in thoracic and abdom-
nal surgery

2 To provide adequate saturation of tissues with gaseous and volatile
anesthetic drugs 1n the face of respiratory depression

Principle The apnea 1n controlled respiration 1s the result of one or a com-
bination of these three factors

1 The remoral of enough carbon dioude from the alveol and blood by
hyperientilation so that the normal stimulus no longer eusts

2 A decrease m sensttivity of the respiratory center by depressant drugs
o that 1ts threshold te catbon domide 15 rased

3 Stimulation of the Henng-Breuer reflex by overdistension of the al-
veolt so that the inspiration 1s inhibited

Procedure

1 Anesthetize the patient with ¢y clopropane or ether by carbon dioxde
absorption techmque and attain the desired depth of anesthesia The
patient should be heavilv premedicated

2 Intubate patient and secure an entirely leakproof system (use exther
the open or closed 1ntra tracheal techmques)

3 Augment the volume of respiration by compressing the breathing bag
dunng 1nspiration

4 Allow the lungs to empty quickly by releasing bag promptly dunng
expiration

5 Omut pressure after eight or ten inspirations, and note if voluntary
respiratory movement oceurs when inflation 15 halted

6 Continue ventilation by manual pressure on the bag at the rate and
volume of exchange comparable to rate during normal sleep Add
anesthetic agent and oxy gen as required

7 Judge depth of anesthesia by observing the refleves 1 the eyes and
muscle tone

Comment

Reasons

1 Observe arculation  dosely
throughout the entire period of
artificial ventilation

The arculation 1s impawed by
the posifive pressure which de-
creases the ienous return to the
heart and reduces cardiac output

2 Always establish an absolutely The stomach s often nflated when
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TECHNI('QUES AND PROCEDURES OF' ANESTHESIA

4 Do not allow hypotension to per

sist for more than one hour

5 ILighten anesthesia during penied

of hypotension

Watch body temperature

-

Reduce blood pressure quickly
and mamtun 1t at desired level
Do not permit 1t to nse

Watch patient closely until block-
ade has worn off

9 Use vasopressors cautiously

keep head as much as possible
at lcvel of or below level of heart

Complications
1 Reactionary hemorrhage due to inadequate hemostasis
2 Prolonged depression i postoperative period

3 Thrombosis of cerebral and coronary artertes

4 Ohguna or anurna postoperatively

from impaired blood flow 1if below
60 Bleeding not overcome if above
80

Cerebral damage or anunia may
result

The amount of agent necessary to
mainlain  anesthesia 1s reduced
during period of decreased pres
sure

May fall during hypotension Vas
odilatation causes heat loss and
heat regulating center 1s depressed
also

Tachyphylaus develops after re
peated admumstration 1 some
subjects and patient becomes re
fractory to drug

Blood pressure may contmue to
fall after procedure 1s completed
Patients may be more sensitive to
these drugs while blochade 15 1
progress

In the head up position the blood
pressure in the head 1s lower than
1 the rest of the body because the
blood shifts to dependent portton
due to vascular atony

5 Ccrebral damage due to impatred nutrition of cells

6 Unevplamed cardiac arrest

Contra Indications
1 Arteriosclerosis with well defincd changes m most vessels
2 Lssential hypotenston and hypotenston due to other causes

P
T

3 Impaired renal function

4 Anemnas of all types (uncorrected)

5 Heart disease particularly advanced coronary artery disease

6 Lnver dysfunction

RFFERFNCLS

ntrolled Hypotension Anesthestologs 76 1 195>
;’:‘je% };{\iztenme Anesthesia Charles C Thomas Springfield Tl 1956
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#CONTROLLLD” RLSPIRATION

Defintion The continuance of pulmonary ventilation by artificial methods
during a dehberately induced 1pnea produced by inhibiting the stimulus
to respiration

Uses

1 To provide an intermttently motionless field in thoracic and abdemu
nal surgery

2 To provide adequate saturation of tissues with gascous and volatile
anesthetic drugs 1n the face of respiratory depression

Princsple ‘The apnea in controlled respiration 1s the result of one or a com-
bination of these three factors

1 The removal of cnough carbon dioude from the alveoh and blood by
hypen entilation so that the normal simulus no longer evists

2 A decrease in sensitinaty of the respiratory center by depressant drugs
so that its threshold to carbon dioxide 15 rased

3 Sumulation of the Henng-Breuer reflex by overdistension of the al-
veolt so that the insprration 1s inhubited

Procedure

1 Anesthetize the patient with cyclopropane or ether by carbon dioude

absorption techmque and attamn the desired depth of anesthesia The

patient should be heavily premedicated

Intubate patient and secure an entirely leakproof system (use erther

the open or closed intra tracheal techmiques)

3 Augment the volume of respiration by compressing the breathing bag
dunng inspiration

Allow the lungs to empty quickly by releasing bag promptly dunng
expiration

&)

S

@

Omit pressure after eight or ten mspirations, and note 1f voluntary
resptratory movement occurs when mnflation 15 halted

Continue ventilation by manual pressure on the bag at the rate and
volume of exchange comparable to rate during normal sleep Add
anesthetic agent and oxygen as required

Judge depth of anesthesta by cobserving the reflexes 1n the eyes and
muscle tone

(=3
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Comment Reasons

1 Obserne  arculation  closely
throughout the entire period of
artifiaal ventilation

The arculation 1s mparred by
the positive pressure which de-
creases the venous return to the
heart and reduces cardrac output

2 Always establish an absolutely The stomach 1s often inflated w hen
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from impaired blood flow 1f below
60 Bleeding not overcome 1f above

Cerebral damage or anuria may

The amount of agent necessary to
15 reduced
during penod of decreased pres

May fall duning hy potension Vas
odilatation causes heat loss and
heat reguliting center 1s depressed

Tachyphylaus develops after re
n  some
subjects and patient becomes re

Blood pressure may continue to
fall after procedure 15 completed
Patrents mav be more sensitive to
these drugs while blochade 15 m

In the head up position the blood
pressure m the head 15 lower than
i the rest of the body because the
blood shifts to dependent portion

478
80
4 Do not allow hypotension to per
sist for more than one hour result
5 Lighten anesthesia during period
of hypotension mainiam anesthesia
sure
6 Watch body temperature
lso
7 Reduce blood pressure quichly
and mamtain 1t at desired level peated admmstration
Do not pernut 1t to rise
fractory to drug
8 Watch patient closely until bloch
ade has worn off
9 Use visopressors cautiously
progress
10 Keep head as much as possible
1t level of or below level of heart
due to vascular atony
Complications
1 Rcactionary hemorrhage due to madcquate hemostasts
2 Prolonged depression 1n pestoperative period
3 Thrombosts of cercbral and coronary arteries
4 Oliguria or anurna postoperatively
5 Cerebral damagc due to imparred nutrition of cells

Unesplained cardinc arrest

Conira Indications

1
Eal

[-NR TR N

Hale,

Tittle D Hypotensine

Arteriosclerosts with well defined changes m most vessels
Lssential hy potension 2nd hypotension due to other causes

Imp ured renal function

Ancmas of all types (uncorrected)

Heart disease, particularly advanced coronary artery disease

Laver dysfunction

RIFIRINCIS

I Controlled Hyvpotenston Anesthesiology 76 1 195>
D Anesthesia Charles € Thoma

Springfield, 11l 1956
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F16 169 Automatic * breathing machine for controlled respiration (Jeflerson) The apparatus
utihzes compressed air as source of energy Positiye pressure Is made by ramsing the pressure on the
exterior of the bag Negative pressure may also be applied dunng expiration A lever permits instant

shift from mechanical to manual controlled respirition or normal breathtng (Courtesy Aur Shields
Company }

SETTINGS FOR CONTROLS
Phase

Equal duration of mflation (positive pressurc) phase and deflation (nega
tive pressure) phase appear to be satisfactory with both open and closed
thorax
Pressure

Open Thorax 15 cm H.0 positive and 5 cm H,0 negative with equal phas-
mg

Closed Thorax 10 cm H,0 positive and 10 em H:0 negative with equal
phasing
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clear aurway An endotracheal pharyngeal airways are employed
arrway is desirable but not im-
perative

3 Do not attempt controlled respi- Lungs are difficult to inflate during
ration during the period when the active coughing stage and a high
tracheal reflex 1s active degree of positive pressure 1s es-

tablished 1n the nhaler
4 Secure a leakproof system for op- Loss of anesthestic muxture re

timum results

5 Do not exceed a pressure of 20

cms of water to inflate lungs Use
a manometer

sults 1n uneven depth of anesthe
st

Excessive pressure may be danger
ous and cause trauma to the al
veolt

REFERENCES

Guedel, A E, and Treweek, O N Ether Apneas Anesth & Analg 7 238 1928
Waters, R M Absorption of Carbon Dioxide from Anesthetic Atmospheres Proc Roy
Soc Med, 34 11,1936

CONTROLLED RESPIRATION USING THL
MECHANICAL (JEFTERSON) RESPIRATOR

Description Variousinsufflators are available for artificially respining patients
with mixtures of ancsthetic gases or vapors and oxygen The Jefferson
ventilator (Fig 169) inflates the lungs with a stream of gases under post
tive pressure Varymng degrees of negative pressure may be apphed on
expiration The gases circulate through the circle filter 1n the same man
ner that the patient arculates them using voluntary breathing The ap
paratus 1s used as follows

1 Induce apnea by hyperventilation or by use of muscle relaxant
Remove rebreathing bag from anesthetic apparatus and attach flexible
hose from ventilator

Attach rebreathing bag from anesthesia apparatus to vertical leg of
T-valve

4 Turn T-valve to manual position

5 Turn negative and positive pressure controls counterclochwise to thewr
limit

Connect pressure hose to any standard oxygen flowmeter or regulator
Set flow high enough to maintain 12 pounds pressure on gauge just
below timer

Partially mflate rebreathing bag in glass control by turning T valve to
automatic, and adding oxygen to respiratory crcwit

Mahe desired control settings (see below) then turn T valve to auto

matic position

N

w

(=)

-

o
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4 Lffccts on arculition difficult to predict, usually adverse particulrly

if pressure does not return to zero or subatmospheric on cxpiration

Comment

1

~

W

=

Ta clean or replace internal rebreathing bag hit entire gauge and I-
valve aseembly strught up

Tlowmeter scttings of 12-14 hters per minute are required to muntam
proper operating pressure However actual consumption 1s 6-8lpm
Use compressed ur mstead of vy gen as 1 source of pressure to operate
machine if desired
Change soda lime camister frequently because of the greater ventilation
provided
Switch to “manual” when aspirating the trachea, or when a bronchus
15 open to avoid loss of ancsthesia gases 1o not turn off ventilator
when on “manual ” Tt continues to opcrate

Male suitable adjustment of pressure scttings to insure maintenance
of safe and effectivc mean lung pressure f relative duration of inflation
phasc s changed from two to onc

1luavs heep rebreathing bag inside control partially inflated

POSTANLSTHITIC RI COVFRY ROOM

Definttion The postanesthetic recovery room 1s a special room for observing

and attending patients recovering from ancsthesia Tt should possess the
following features

1
2

3

N

wn

=

~

3

A=l

Should b on the same floor as and close to operating room

Should be properly warmed (winter) and air conditioned (summer)
and frec from drafts

Should be a wdll Iighted single open square or oblong space so that
patients can be seen from any part of roém

Should lcad 1nto a cornidor not traversed by visitors and non medical
personnel Corndor should be wide cnough to permut turmng of a bed
or roller

Should be cquipped with wide doors to permit passage of rollers,
portable x ray cquipment, oxygen tents, ctc

Should be large enough to accommodate desired number of rollers or
spceral recovery room heds so that they arc at least 3 feet apart
Should have outlcts for piped oxygen, double electric plugs and wall
suction at each hed or roller station

Should have terrazzo asphalt tile or other easily cleaned floor (need
not be conductive)

Should be adjacent to Jaboratory for doing unine, blood counts and
hematocenit



482 TECHNIQUES AND PROCEDURES OF ANESTHESIA

Fic 16%a The Steph h: 1 ventilator (d d by Goodner) utilizes a bellons to as
sure delisery of a hxed volume of gas for controlled respiration The desired tidal volume can be set
by adjusting the shding vertrcal scale The 15 d by meansof a d tube to

a standard anesthetic apparatus of either the arcle or to and fro design m place of the breathing bag
The mechamsm operates by rompressed gas or oxy gen Respiraton rate duration of inspiration du

ration of expiration and length of inter respiratory pause are adjusted by means of dials at the base

The shding werghts on the beams 1re adjusted to dehi er the desired po 1t1ve pressure and the pressure
necessan 1o overcome am esistance 1n the awrway or apparatus Varving degrees of negative pres-
sure dunng the expiratory phase of resprranion mav be apphed by adjusting the shding wesght along
the beam on the nght An auxnbary (safety) bellow 1s provided at the top to act as the breathing bag
before the mechanism commence« to operate or when obstruction or mechanical farture cauces inter

ference with delnery of the set volume of gas

Rate

Respiratory rates mn the order of 18 to 20 per minute appear to provide
adequate 1entilation for most patients

Disad-antages of Mechamical Methods of Controlled Resprration

1 Depth of anesthesia not casily estimated during artihaial ventilation

2 Volume of gas delivered not known with most devices

3 \aclines may continue to appear to operate 1f obstruchion occurs
and lungs are not being nflated



SPt CIAT /1 D PROCIDURTS A%3

4 1 ficcts on arculation dilicult to predict, wwuntly adverse prrticularly

if pressure dots not return to zero or subatmosphene on cxparation

Comment

1 To clew or replrce nternal rebreathing g hit entire gruge and T

2

3

17

6

7

valve 1ssembly straight up

Tlowmeter settings of 12-14 hters per mnute are requircd to muntain
proper operatmg pressure However actual consumption 15 -8 1 pm
Use compressed awr mnstead of ony gen as 1 source of pressure to operate
machme 1t desired

Change <oda himt canister frequenthy hecause of the grenter \entilation
provided

Switch to * manual” when aspiratmg the trachea or when a bronchus
15 opcn 1o avord loss of ancsthesia gases Do not turn off ventilator
when on “manual " Tt cantinues to operate

Vake suitable adjustment of pressurc scttimgs to insure mamtenance

of safe and effectin ¢ mean lung pressure 3f relatin ¢ duration of iflation
phase 1s changed from two to one

{lea+s heep rebreathing bag mside controt partaliy mflated

POSTANESTHYTIC RECOVIRY ROOM

Definrlon The postanesthetic recovery room i1s a special room for observing

and attending patients recovenng {rom anesthessa It should possess the
following features

A

1
2

w

N

172

(=)

-

o0

=]

Should be on the same floor 15 and close to operating room

Should be properly warmed (ninter) and ate conditioned (summer)
and free from drafts

Should be a well highted single open square or oblong space so that
patients can be scen from any part of roém

Should lead mnto a corndor not traversed by visitors and non medical
personnel Corndor should be wide enough to permut turming of a bed
or roller

Should be equipped with wide doors to permat passage of rollers,
portable \ ray equpment oxygen tents, etc

Should be large enough to accommodate desired number of rollers or
spearal recovery room beds so that they are at least 3 teet apart
Should have outlets for piped oxygen double electne phugs and wall
suction at cach bed or roller station

Should have terrazzo asphalt tile or other casily cleaned floor (need
not be conductive)

Should be adjacent to laboratory for doing unne, blood counts and
hematocnt
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10 Should have ample closet, storage and cabimet space for supples

B Beds

Recovery room beds or rollers (Fig 169b) should be sturdily constructed
preferably of stainless steel and have the following features

F16 169b Recovery room combination roller and bed

1 Wide enough to permit patient to be rolled on side with comfort and
safety

2 Large casters equipped with conductive rubber type or grounded by
chains

3 At least 3 feet from floor—to permit easy care and removal from
operating table and to ward bed

4 Tiltable at head and foot end to permut head down or head up pos
tion

5 Loching mechamsm for wheels
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6 Side boards and head and foot ends which 1re remoy able for hronchos
copy, vempuncture nd other treatment, cte
7 Infusion stand placeable 1t foot, head or side of bed
8 Arm board which can be pliced at aither side
9 Straps for restrumng and anchors for them on bed
10 Shelf beneath for placing suction bottles and other equipment
11 Hooks for hanging suction bottles, catheter draming bottles cte
12 Comfortable washable rubber covercd matress pad

C  Materals—Resuscilative for V entilation

1 Tracheotomy <ct

2 Suction apparatus for aspiration of respiratory tract {catheter and
tonsil suction)

3 Set of airways, oral and nasal

4 Set of endotracheal catheters (plastic)

3 Laryngoscopes with assortment of blades

6 Aspirating bronchoscope (Davis)

7 Mechanical insufflator for resuscitatiton—Stanton, kriselman, to and
iro etc

8 Pneumothorax set and water trap
9 Availability of Iron Lung (for respiratory paralysis—head njuny,
bram injury etc)
D Vatersals—Resuscitative for Circulation
1 Cardiac arrest set (scalpel, nb spreader, hemostats) sterile and reads
to use
2 Defibnilator and pacemaker
3 Artenal transfusion set
4 Ordimary transfusion sets
5 Sternal puncture needle for infusion 1nto bone marrow
6 Blood pressure apparatus (cuff and stethoscope)
7 Phiebotomy set
L Oxvgen Therapy Unut

Tent (adult) O L M mash and catheter equipment
Tent (infant), Croupette or simlar type with nebulizer for water

Bennet positive pressure device for treating pulmonary edemn
Coughlator or similar exsufflator

Carbon diouide, 59 oxygen with semu closed mask and flon meter
Nebulizers for aerosol therapy

F Surgical Supphies

(- TN e

1 Syringes and needles of varo

us sizes for medications and aspiration
2 Tmesis basing
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10 Should have ample closet, storage and cabinet space for supples

B Beds

Recovery room beds or rollers (Fig 169b) should be sturdily constructed
preferably of stainless steel and have the following features

.. e . B T T T ope———

F1c 169b Recovery room combtnation roller and bed

1 Wide enough to permit patient to be rolled on side with comfort and
safety

2 Large casters equipped with conductive rubber type or grounded by
chamns

3 At least 3 feet from floor—to permit easy care and removal from
operating table and to ward bed

4 Tiltable at head and foot end to permit head down or head up post

tion
5 Lochking mechamsm for wheels
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2 Chlortnimeton
3 Pyvnbenzamine
\ asopressor Drugs
1 wrfond

2 Hoamethomum
Anty nauser Drug
1 A\farersme

2 Dramamne

3 Thorume
1hads

Blood

Phismy

Serum atburm
1ibrinogen
Dentran

6 “ormal sabine
Antbroties and Chemotherapeutic dgents
1 Streptomycm
2 Pemcithin

3 Tetracychne

4 Sulfa drugs

7

H Personnel

1

2

3
4

Graduate nurses tramed m management of airways mtravenous
therapy mhalation therapy and surgical nurssng should be in attend
ance constantly {one nurse per 2 or 3 patients)

Resident physician anesthetist or staff anesthesiologist should make
rounds at frequent intervals and be available on eall

Surgical restdents avaitable for surgical comaphcations

Orderhies maids and ward aids

1 Duties of Reco erv Room Personnel

H

B e O O o e D

-
i3

\Mamntam adequate arvay

Watch respiration of patient-—calor, rate, depth

Restran to prevent mjury

Admnister drugs required for sedation and suppottive therapy
Watch arculatery system—pulse blood pressure et

Provent asprratson and pulmonary complications
Watch for bleeding

Watch fluid intahe and output

General nursing care—cathetenzing changing gow ns, admunsstration
of narcotics and other drugs

Imtiate or continue speciahized therapy once it has been mstituted by
phvsian or techmaan
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3 Gastric tubes
4 Rectal tubes and suction
5 Unmary cathctenzation set
6 Ice bags
7 Hot water bags
8 Tce cooling mattress for hyporthermie patients
9 Thermometers—oral rectal
10 Bed pans
11 Urmals
12 Tce box for storage of penshable drugs, blood, ctc
13 Goosc nech lamps for bedside theripy (vempuncture, etc)

G Drugs

a Respiratory— stimulants
1 Nallorphine
2 Metrazolc
3 Picrotoxin
4 Coraminc
5 Alpha lobehine
b Narcotics—for pain
1 Morphine
2 Demerol
3 Dilaudid
4 Niscntil
5 Methadon
¢ Barbiturates
1 Pentobarbital or Secobarbital for injcction (drug rcaction)
2 Phenobarbital
3 Pentothal
d Ant1 curare Drugs
1 Ldrophomum (Tensilon)
2 Prostigminc
¢ Anti cholinergic Drugs
1 Atropine
2 Hyoscyamine
3 Scopolamine
Cardiac Drugs
1 Pronestyl
2 Quimdine
3 Amunophyline
4 Procamne—S5 cc ampules (209) for I'V use
5 Digitahs preparations
Antihistaminic Drugs
1 Benadryl

[

e
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O Mamtarmng {rren

1 Hold chin (Fig 75)

2 ‘Turn patient on side

3 Asprrate salive

4 Use mirnas of refleves have not returned

5 Administer antichohnergic drug if =ccretions are excessive

6 Perform tracheotomy af <upralarvngeal obstruction 1s present

P Preention of Vsprralion

1 Remove airwave as soon 1s reflexes return to avord gaguing
2 Mamntamn i sumne head down position
3 Conncet stomach tubes to suction

Q Prevention of Urinars Retention

1 Cathetenize every <ix hours or us¢ retention catheter to prevent dila-
tation of bladdcr

R Treatment of \ausea

1 Hydrate (if hetows or acdosts ts present}
2 Inscontinue narcotics or change to diffrent type
3 Introduce Levine tube and fasage stomach
4 Use phenobarbital dramamune or thorazine
Comment
1

2
3

Do not allow wisitors tn recovery room

Place nurse’s station <o that all patients can be seen from her po-ttion
Have direct communication system by phone or speaher sy stem to sur-
geon and anesthestologist

Do not remov e patients from recovery until fully reacted and danger of
hypotension has passed

Remain with patient until vomiting 1s over

Instruct nurses never to leave patients alone at any time

TRACHEOBRONCHJIAL ASPIRATION WITH CATHLTER

Purpfo:e To wnduce patient to cough 1 order to aspirate mucord secretions
rom tracheobronchial tree Used for treating atelectasis and other pul-
monary infections
Matersal
; Magil] catheter—29 approumately, depending on size of patrent

Jelly type lubncant containing local anesthetic (xy locane, mety camne,
Amencaine, etc)

Suction or urethral catheter abou
tracheal tube

3
t 10 F which will pass through endo
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J  Hours of Operation of Recovery Room

1 Vartes with si7¢ of hospital
Large institution—24 hours 7 days a week
Small—day time operation only Closed mghts and holidays

K Supernsion

The recovery room may be supervised 1n a numbcr of ways Method de
pends upon local situation
1 Anesthesiologist only
2 Jontly by anesthesiologist and surgeon
3 By nursing service with assistance and advice of anesthesiologists
and surgeon

L Duration of Stay of Patients i Recovery

1 Remain until all reflexes have returned and patient 1s rational and no
artificial arrway 1s needed

2 Remain until blood pressure has stabilized and possihihity of shock 1s

over

Remain until vomiting and nausea are over

4 Remam until possibility that movement and shifting will cause no
arculatory depression

Y

M Records

The following datx should be recorded on a special recovery room chart
or on the patient’s regular chart
1 Time of arnval and discharge and condition upon arrival and dis
charge
Name of physicians visiting and treatments performed by them
Blood pressure, pulse, temperature, resptration, color, etc
Tluids and medication given from time of arnval
Therapy nstituted and time of admimstration
Laboratory tests done or ordered
Time of recovery from anesthesia
Unusual episodes, and method of treatment

B =1 O W N

N Preention of Pulmonary Complications

1 Turn patient from side to side frequently

2 Use narcotics sparngly

3 Encourage patient to breathe deeply

4 TInduce coughing by endotracheal suction or aspirate 1n comatosc
patients

5 Ambulate as soon as possible



PART VI
RESUSCITATION

Definstion Resuscitation 18 Restoralion 4o Uife of the apparent dead (I ebster)
It mught be added that the dead cannot be revived
Subjects requinng resuscitation fall mto three cutegones, according to
the sy mptoms they present
1 “Those with no signs of circulrtory or respiratory activity Tus 15 the
most common prciure encounlered
2 Those i whom resprratron has farled, but csrowdafion s still active This
state 18 usually caused by depressant drugs, anesthesia, intra cranal
and other nervous system lesions Cuirculation soon fals unless #reat
nent s mstituted
Those in whom respiration s active, but arculation 1s depressed—
shock, spinal anesthesia, etc Respuratory depression or faure soon
follows 1f the circulatory depression 1s not corrected

[

Treatment

1 If 2 patient 1s not breathing or respiratory moyvements are madequate,
mstitute artifical respiration emmedialely

2 If an assistant 15 available, he may admimster an analeptic drug
conjunction with artificial respiration

Comment Do not neglect arivficial respiration and waste time odmimsiering
stimuloting drugs The oxygen the palrent needs 1 such circumstances can-
not be admemistered with o syrange from an ampulel 1 1

ARTITICIAL RESPIRATION

Defimizon The process of mamtammng as near as possible physiological
oxy gen and carbon dioxide tensions i alveolh by artificial methods when
voluntary respiratory movements are absent

Metlods There are numerous methods of artificial resprration All fall into
one of these two following groups

1 Manual or non meckanical These are methods m which no apparatusis
required

2 Mechanscal These are methods which require some form of apparatus

or machinery

Methods of artifictal respiration are based upon one of these twno
princples

The prnciple i which an mtermittent negati e or positive pressure 1
the pleural space 15 produced by a force applied to the exterior of the

401
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Procedure

1 Lubncate gently, introduce the Magill tube tnto one nostril which has
no obstruction until larynx 1s reached

2 Have patient mspire deeply and at height of inspiration direct Magill

tube mto trachea

Pass suction catheter 1nto Magill tube and remove secretions

4 Keep Magill tube 1n as long as patient tolerates until no further secre
tions are removed

[

Comments

1 In cases of atelectasis if lung fails to expand due to inabihity to remove
secretions because they are too far down, perform bronchoscopy

2 In cases of excessive gagging or coughing anesthetize nasopharyny with
local anesthetic spray
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id.antages

1 May be instituted immediately by onc operator

2 May bemstituted by having the patient in the prone powition

3 The tidal exchange 15 approumately 500-600 cc per minute, greater
than am other manual method

Disad~antages

1 ‘The airway may become obstructed because the patient 1sin the prone
position and the airway 1s not under direct control of the operator

2 The method 1s not suitable for long penods because 1t 1s tinng to the
operator

Fi6 170 Maneuvers in performing \ielsen s method of

f
Inhalation Therapy and Resuscitatio artificial resprration (Courtesy Meyer Saklad

n Thomas Spnngfield 19:3)
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thorax or by causing the diaphragm to move The following embody

this principle

a Nielsen’s arm hift back pressure method (manual)

b Silvester’s method (manual)

¢ Dmnnker’s method (using the “iron lung,” mechamcal)

d Eve's method (using the tilt table)

The prninciple in which expansion of the thorax 1s produced by msuf

flating gases under pressure into the alveolr
The following methods embody this principle

a Insufflation by mouth to mouth breathing (non mechanical)

b Insufflation by an inhaler composed of mask, breathing bag and an
oxygen supply (mechamical) The inflated bag 1s compressed
manually

¢ Insufflation by an automatic mechanism The E & J, Emerson,
McKesson and such insufflators are purely automatic mechanical
devices

(&)

REFERENCE

Waters, R M Methods of Resuscitation Jour Lab & Chin Med , 26 272-278, October

NIELSEN's METHOD (ARM Lirr-——BACK PRESSURE TECHNIQUE)

Defimtion The estabhishment of respiratory movements by compression and

relaxation of the thoray using the arm hit back pressure techmique

Principle

Tec

1 Insprration—Obtained by having the aperator grasp the elbows and
elevate them to create active mspiration

2 Exprration—Obtained by releasing the elbows and applying pressure
over the scapulae

3 Onxygen tension—this 1s the same as that of the atmosphere

1 Carbon dioxide—thus 1s the same as that of the atmosphere

hmque

1 Place the subject in the prone position with hands under the forehead

2 hneel at the head and face the feet of the patient (Fig 170)

3 Grasp the patient’s arms and rase them until the upper thorax 1s off
the floor

4 Release the arms and allow the thorax to go back to the floor

5 Male pressure over the scapulae with both hands by leaning forward
(Fig 170)

6 Repeat thuis maneuter rhythmrcally sixteen times per minute All
movements should be gradual
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3 Oxygen Tenston This1s the same s that of the atmosphere
4 Carbon Dioxide Tenston s s the same as that of the atmosphere

Techmgue (Ing 171)
1 Place the patient in the supine poution and lower his head and
<houlders
2 Grasp patient s hands at the wrst 1 xtend the patient’s arms without

16 171 Silvester's method of artificial Tespiration
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INSUFFLATION BY MoUTH T0 MoUTH BREATHING

Defimtion  The establishment of respiratory movements by inflating the
patient’s lung by breathing into the patient’s mouth

Principle

1 Inspiration This 1s obtamned by forcing the operator’s exhalation mto
the alveolt

2 Eaxpwraiion Thisis obtained by the elastic recot of lungs and tissues of
the chest wall

3 Oxygen Tension This 15 usually subatmosphenc, 129-15%, in the
msufflated gas

4 Carbon Dioxide Tenston This usually ranges from 3 to 5% m the
mnsufflated gas

Technique
1 Place patient 1n the supine (face up) posttion
2 Ecxtend the chin so that the head ponts upward to assure a free airway
to the larynx If available, nsert an oropharyngeal airway
3 Cover the patient’s ips with gauze and pinch the patient’s nose Place
lips (operator’s) to patient’s and blow into his mouth 14 times per mun-
ute at even regular rate

Advantages
1 The method 1s immediately available It requires no special apparatus
2 It may be executed by anyone or delegated to assistants if necessary
after a moment's mstruction

Disadvantages

1 The oxygen tenston of the msufflated air 1s below that of the atmos
phere

2 The carbon dioude from operator’s exhalation introduced mto an
asphywiated patient 1s not desirable

3 The excessive force exerted by adults may rupture alveolt of infants

St vESTER’S METHOD

Defimtion Estabhishment of respiratory movements by compression and
relaxation of lower portion of the thorax with the patient’s elbows

Principle
1 Inspration This s obtained by expansion of the thoracic cage, by
extending patient’s arms over his head
2 Expration This 15 obtamned by compression of lower ribs and thorax
with the patient’s elbowns
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2 Expiratien Thus 1s produced by the clastic recol of lung tissue (or by
posttne pressure device on machine of desired)

3 Oxygen Tension This as the same as the stmosphere, unless oxygenas
supphied by mask or catheter

4 Carbon Dioxtde Tension Ths 1s the same as that of atmosphere

Frc 172 Schematicdiagramofironfung (A) Steelmrtight enclosure,
(B} Rubber collzr (€) Movable diaphragm snd bellows. (D) Motor for
‘the duaph (®) 3t

g the for gaugng changes i the
pressure (F) Rheostat for controlling the rate of ventifation,

Tecknique

1 Unclarap the front, pull out the cat, adjust patient comfortably upon
1t and replace yn chamber Lock clamps securely (Fig 173)

2 Tum on the switch which starts the respirater Regulate the rate to

14-18 turies per munute (rate may be wcreased by adjusting rheostat

whick controls the motor)

Adjust collar so that 1t fits snugly and comfortably Pad with cotton

o necessary Place the head upon the head rest

Regulate depth of respiration by adjusting negative pressure to ap-

proumately 18 cms water pressure Determune the threshold of the

Degatve pressure to be employed by ashing the patient to count eut

loud Increase the pressure to the pomt at which speech disappears

This 1s the optimum pressure

Precoutions

1 Be positie the arway
(place hand over mou
15 tolerated by the pa

[

1s patent and air passes 1n and out of mouth
th to be certamn) Insert a pharyngeal arway if it
tient or if the patient 1s unconsciaus
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fleang at the elbow jomnt backward and upward over beyond head
I'his expands rbs for mspiration

Return the patient’s arms so that his elbows are flexed almost at a
nght angle with the humen The elbows are placed along lower an
terior chest wall Pressure 13 made on forearms so that the humen
compress the ribs and force air out of the chest

4 Repeat this maneuver rhythmically 16 times per mmute All move-

ments should be gradual

[

Advantages This method 15 useful when the patient must be mantamed in
a supine position {surgical cases)

Disadvaniages

1 The airway becomes obstructed because the patient 1s in the supme
position The tongue rolls back easily
2 The method 15 not suitable for long penods because 1t 1s tiring for the
operator
REFERENCE
Sitvester, H Restoring Persons Apparently Drowned or Dead Briish M J p 575, 1858

“Iroxn Lunc” or DRINKER RESPIRATOR

Principle An intermuttent negative pressure 1s produced i an arhight steel
chamber bv the alternate compression and relaxation of a large dia
phragm The chamber encloses all of a patient’s body but huis head
Atmospheric air 1s drawn mnto the lungs dunng the phase of negative
pressure (Fig 172)

Apparatus A cyhndnical chamber constructed to enclose an adult human
being The chamber has the followmg features
1 A cot which shdes out at head end of the chamber This 1s attached to
the cover which 1s quickly clamped to body of the chamber
2 A sponge like collar fitting about the patient’s neck to insure an air
tight fit
3 A motor to operate the diaphragm to produce vanations in pressure
within the chamber
A manometer to record changes in pressure withm the chamber
A regulator for varying pressure changes within the chamber
A rheostat to control the motor to vary the rate of respiration
A lever for hand operation of the diaphragm 1n event the power fails
Windows and port holes for administering treatments and examina
tions of patients

00~ O

Principle
1 Insprratson Thisis produced by creating a negative pressure in pleural
space by creating a subatmosphenic tension about the thorax
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to assist 1n deflating of the lungs Although they differ in many ways, all
have some or all of the following features

1 They nflate the lungs by supplying a stream of oxygen to 2 mask As

soon as a pressure of 14 to 18 cms of water 1s attained, the stream s

automatically iterrupted

They attempt to deflate the lungs by negative pressure mduced by

cuction (912 ems of water)

They have a suction mechamism operated by the compressed gas to

remoze secretions

4 They are equpped with a vahe which allons the apparatus to be
comerted to an mhaler to allow patients pure ox:gen or oxygen and
carbon dionide

5 They are equpped with an automatic release w hich shuts off the stream
of gases when calibrated pressure 15 attaned n the mask

[X]

[

Fic 174 \rtifical respiration by msufflation U of eircle filter for
manual ventilation of lunes

6 They are equipped with a valve which nstitutes negatne pressure
when positive msufflation pressure 1s nterrupted
7 They have a valve for varying the rate of inflation

Aote Numerous models of this type mtroduced by different manufacturers
are available For each model the instructions provided by the manu-

facturer should be folloned The E&J 1s the better L
drer should J e better known and ts use 1s

Use of Ec2J Resuscitator (Fig 176)
1 Turn oxygen cvhinder valve on completeh

2 Tu “«
m operating lever to “resusaitator’ «ide 1f on *suction” or inhaler
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2 Synchromize mechanical breathmg with meffective natural breathing
1f resprratory depression 1s present

3 Do not use positive pressure for expiration Natural passive expiration
15 sufficient and satisfactory

4 Do not waste time adjusting the collar 1f the patient 1s1n serious condy
tion Start respirator and adjust collar later Shight leaks do not render
machine entirely mefiective

Fic 173 Iron lung (Tank respirator) The dome permits the use of mtermittent positive pres
sure for msufflation for maintaiming respiration when patient 1s out of tank (Courtesy J H Emerson
Company }

5 ‘Tilt body so that head 1s low 1f secretions are present Use pharyngeal
suction if necessary

6 Operate apparatus at the lowest possible speed required to mamntain
effective respiration and arculation

REFERENCES

Drnker, P, and Shaw, L A An Apparatus for Prolonged Adminstration of Artificial
Resprration J Chn Investigation, 7 229, 1929

Schmidt, G F, and Seldon T H Practical Management of Patients in the Respirator
Proc Staff Meeting Mayo Clime 16 456 July, 1941

AvuTtoMaTic MECHANICAL INSUFFLATORS

A number of different designs are available They denve energy from
cylinders of compressed oxygen and inflate the lungs by an intermuttent
stream of oxygen The high pressure also operates a suction mechanism used



F1c 176 Posmtive negative { ‘blow and suck ) respirators A E & J which operates from ordinary

oxygen cylnders B Portable E & J model which operates from oxygen piping system C Emerson

D Stephenson
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3 Turn oxygen control valve until gas 1s heard to flow

4 Apply mash snugly to face using nght hand and extend chin to sup
port airway

5 Adjust gas flow to desired respiratory rate

Comment

1 A series of rapid chicks indicates obstruction of respiratory passages
Adjust aarway
2 Remember the respiratory rate depends upon volume flow The larger

3
:
!
1
!
__i

Fic 175 Use of To and Fro wnhaler for artificial Tnsuffation 15 lished by 1n
termuttently compressing the breathing bag Expiration 1s passive (Courtesy Meyer Saklad Inhala
tion Therapy and Resuscitation Sprangfield Thomas 1953 )

the patient’s tidal exchange the slower the rate which the machine de
hvers For large subjects the rate cannot exceed a fixed himt
3 A flow of gas but absence of respiratory movements indicates 1m
proper apphcation of mask
Mask 1s held and arrway maintained in same manner described for in-
halation anesthesia
May fail to operate mn face of shght respiratory obstruction which re
quires pressure greater than calibrated pressure to be overcome

N

wn

Krewselman Resuscrtator

Description A simple apparatus, uses air or oxygen when available, composed
of an accordian type bellows and mask Valves permit escape of exhaled
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3 Inespensive

4 Mechanical difficultics easily detected and corrected

5 Allows gradation of pressurc up to 25 cms 1,0

6 Tcess pressure not possible Is provided with safety escape 1valve to
prevent rupture of lungs

Disad antages

1 Prolonged use may interfere with venous return to heart
2 A may be pushed into stomachf respiratory obstruction 1s present

MANUAL INSUFFLATION

Definstion The establishment of respiratory movements by msufllating
oxygen into the alveoh by alternately compressing and releasing the
breathing bag (Thg 174, 175)

Apparatus Any haler used for anesthesia composed of a mash, bag and
camster and 0%y gen supply may be employed The to and fro or arcle
filter inhaler 15 satisfactory and this 1s the equipment usually employ ed

Principle

1 Inspiration This s obtained by manually compressing the breathing
bag filled with oxygen and forcing the gas into the alveols

2 Expiration This 1s obtained by recoil of chest wall and elastic tissue
of lungs when the pressure 15 reduced by releasing the bag

3 Oxygen Tenston Concentrations as great as 100% may be used

4 Carbon Dioxide Tension Shght or none

Procedure

-

Place patient 1 the supine position

Insert a pharyngeal airway or, if available, an intra tracheal airway
Apply mask to face and secure a snug fit Hold mask tightly to the face
Full the breathing bag with pure oxygen Compress the bag rhythmical
ly 12-18 times per minute to inflate the thorax

Release the pressure The bag inflates as the thorax deflates

Repeat this maneuver 12-18 times per minute Replace oxygen which
leaks out

o wn

Advantages

1

> 1t 15 instantly available in the operating room during surgery

Expration 15 not accomplished by negative pressure but by the elastic
recoll of the lungs

3 Insufflation pressure, rate of mampulation and oxygen tensions may
be graded according toneeds of patient and the wishes of the operator
4 It may be used over long periods of time
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gases to outside atmosphere while hellows 1s hewng loaded with fresh gas
(Mg 177)

Princt ple
1 Insprratien Ihus s obtamed by manually compressing the breathing
bag filled with ovygen and forcing the gas into the alveoh
2 Expuration This 1s oblamed by recoil of chest wall and tastic tissue
of lungs when pressurc 1s reduced by extending the bellows Txhaled
air escapes at side
3 Oxygen lenston Airis used A mipple at the top pernuts attachment

Fio 177 Belfows type of msufator dewsed by Dr Joseph Kreiselman Inspiration 18 actively
performed by graded amounts of positive pressure Tapsration 15 pasuve and due enterely to the elastic
recor] of the lungs withont suction because an ovtlet valve opens to allow exhalations to escape while
bellows are beng extended  Airisused but 2 mpple attachment for oxygen is provided

to hose from ordinary oxvgen regulator at 45 biters per minute to en

rich the mixture
4 Carbon dioxide tension Only that whick 15 m air in mash

Procedure
t Position of patient, msertion of awrway, holding mash and rate of
mampulation are as described above for snsufflation techrque
2 Insufflate Jungs by compressing the bellows downward and allow tungs
to deflate while replemishing

tdiantages
1 Simple and mnstantly readied for use
2 Fasily demonstrated to novices
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SUMMARY
1 The arm hift back pressure method 15 the accepted method for general
purposcs, particularly sn urgent c1scs when apparatus 1s not available
2 The “Drnker Respirator”1s themost desirable for protracted periods
of artificial respriration
3 Tnsuflation with the inhaler of the anesthesia apparatus 1s the most
desirable and convement for anesthesia and surgery
Remember
1 Imtiate artifictal resprration immediately Order assistants to carry
out treatments or diagnostic procedures or ash a particularly com-
petent assistant fo mantain artificial respiration while the operator
attends to other detuls
2 Mumtain a patent arway The object of the mampulation 1s to remove
carbon diowde from alveolt and introduce oxygen in to them
3 Be gentle, slow, and deliberate n manipulations Gradualand rhythmc
movements are the most desirable and effective
a If mampulations are executed too quichly, carbon dioxide will be
removed by hyperventilation and the apnea may continue from
the resulting acarbia
b If movements are too forceful, alveoh may be overdistended and
apnea may result from stimulation of the Hering-Breur reflex
¢ If msufflation 15 forceful, 1t may rupture the alveol
d If movements are too slow, 1nadequate ventilation results
4 Always use pure oxygen whenever available Arr 1s satisfactory if no
oxygen 1s available
5 After artifical respiration has been instituted, supply
a Warmth
b Fluds, 1f necessary
¢ Analeptic drugs and other treatments as desired
6 Although the muscles of patients suffening from acute anoxenua may
be spastic in the eatly phase, they are relaxed after prolonged asphyxzia
and do not have same resilience as normal tissues
7 Do not add carhon dioxide to the oxygen muxture The use of carbon
dzonde for respuratary falure 1s 2 controversial subject Do not wofry
if 1t 15 not available Oxygen 1s the gas which must be introduced into
the alveol
8 Do not be too generous in the use of analeptic drugs Patients may
recover unexpectedly and develop convulsions, or depression may fol-
low stimulation by the drug

9 Always remain with a patient being treated with a mechanical device

for mamtaimng arhificial respiration untd effective natural breathing 1s
restored

10 Whenr 2 protracted pentod of artificial respiration 1s required and the
use of a mechanical method 15 contemplated, mamntain the manyal
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Disadvantages

1 The msufflation pressure, if excessive, may rupture the alveoh

2 Gases other than oxygen may be erroneously employed (when anes
thesia machines are used)

3 The thoracic negative pressure necessary to facilitate the venous
return to the heart 1s not maintained and arculatory disturbances
may follow

4 Oxygen 15 often forced into the gastromtestinal tract

Comment

1 Be positive the airway 1s free at all times and that the thorax expands
and recoils easily

2 Use pure oxygen for insufflation

3 Discard the mixture and fill the bag with pure oxygen at frequent in~
tervals when treating overdosage of volatile drugs

4 Connect the intra tracheal catheters if they are used to the inhaler
with ship joints

5 Attach a manometer to the mhaler and do not exceed 20 cms water
pressure when 1nflating the thorax of infants and children

REFERENCLS

Waters, R M Artificial Respiration by Means of Intermittent High Pressure Inflation
of the Chest with Oxygen Anesth & Analg 5 p 10, October, 1921

Saklad, M Inhalation Therapy and Resusatation Chatdes C Thomas, Springfield, Il
1953

DISADVANTAGES OF MECHANICAL DEVICES

The machines are not always istantly available

Their use requires knowledge and skill for proper management
They do not necessarily employ sound physiological princaiples for
ventilation of lungs

4 They are subject to mechanical defects and uncertamnty mn proper
function of automatic adjustments

The negative pressure which some utihize for deflation 1s unnecessary
and may predispose to pulmonary edema 1f used over long pertods of
time

They may flate the gastro intestinal tract and cause trauma to vital
organs

They may develop leaks 1n masks and other parts which render the
apparatus meffective

They are difficult to synchronize with natural but shallow neffective
breathing 1n mstances 1 which respiration 1s depressed but has not

fatled

[P

wn

-3 (=)

-]
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2 Circulalory Faslure
a Cardiac arrest Cardiac massage, and intracardiac 1njection of
epinephrine
b Penpheral arculatory failure (pnmary) Vasopressor drugs
¢ Penpheral arculatory falure (sccondary) Tlurds and cortical ex-
tract or cortisonc
3 O-erdosage of Depressant Drugs
a Inhalation anesthesia Metrazol as described under respiratory
farlure
b Barbiturate overdosage Picrotoxin for massive overdosage Metra-
zol for ultra short acting barbiturates
c. Other non volatile drugs Metrazol or coramine

Objectson o Analeptic Drugs

1 They stimulate cells of the nervous system 1n the face of acute oxygen
lack

2 They produce depression after the imtial simulation The depression
may persist after the “emergency™ 1s over

3 The penod of stimulation may persist after the disturbance 1s reheved

resulting 1n elevated blood pressure, convulsions, and hyperpnea

They antagomze the narcotic action of depressant drugs, but do not

hasten the destruction of the drug The summation of the depression

(which follows the shmulation) with the action of the narcotic produces

even a greater depression

ES

MaNAGEMENT oF ComA DUE T0 DEPRESSANT DRUGS (NON-VOLATILE)

The mamfestations of overdosage of sedative drugs are loss of reflexes,
respiratory depression, coma, and, 1n certain nstances, arculatory depresston
The following measures should be mstituted for all cases of drug posomng of
this type

11 Adeguate Ventilat
a Provide a satisfactory airway Support the chmn, ntroduce a
pharyngeal airway or mtubate the patient, if necessary, to obtamn
ummpeded ventilation
b Augment resprratory movements, 1f they are inadequate, with arti-
ficial respiration Insuffation with mhaler of the anesthesia ap-
paratus 1s satisfactory for short periods Place patient in Drinker
resprator for protracted penods of respiratory fatlure
¢ Ozygen (100%) by nasal catheter or mask
2 Remote Drug from Stomach
a Introduce a stomach tube through the nose, aspirate the entire
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methed until the apparatus s avalable and the transfer can be accom
phshed without mterruption of ventilation

Do not besitate to perform a tracheotomy in wrremediable obstruction
of the upper respiratory tract One more offen regrets not having done
a fracheofomy than havang done one

ANALLPTIC DRUGS

Defoustson An analeptic drug 15 a stimulating drug used as a restorative for

Aray

depressed respiratory and arculatory mechamsms

lable Drugs The following drugs are the currently employed respiratory
stimulants
Metrazol
Coramine
Picrotoxn
Nalorphune {Nalhney
Carbon Dionde
These drugs are the currently employed cireulatory stimulants
Epmephrine, ephedrine, and related ammes
Adrenal cortical hormone

Mode of Actions Analeptic drugs exert thewr action by one or a combmation

1

of several of the following mechamsms

By stmulation of medullary and other vital centers Metrazol,
coramine, picrotoxin, and carbon dioxade act 1n this manner

2 By stimulation of the carotid body, which, 1 turn, reflexly stimulates

the respiratory center Lobeline, coramne, and cyamde denvatives act
1 this manner

3 By stimulation of sympathetic receptors in the artenoles to elevate

blood pressure and improve general and cerebral arculation Epineph
nne, ephednine, and other sympathomimetic drugs act mn this
manner

4 By stimulation of the smooth muscle of the blood vessels to elevate

blood pressure and unprove general and cerebral circulation Prtressin,
pituitrn, and ephednine act 1n this manner

§ By stimulating the heart muscle and improving the cardiac output

Digitahs (perhaps some of the above act in this manner)

6 By mfluenang capdlary permeabihity and preventmg flund loss Adrenal

cortical hormone acts in this manner

Uses

-

Resprratory Fadure Admimster metrazol 100 milligrams (10% solu
tion) mtravenously as the mmtial dose and repeat or coramine 250
milhgrams (25% solution) mtravenously Use these drugs as adjuncts
to artificial respiration only



RISUSCITATION 07

2 Csreudatory Taslure

2 Carding arrest Cardine massage, and mtracardiac mjection of
cpincphrine

b Perpheral arculatory fmlure (pnmnry) Vasopressor drugs

¢ Penpheral arculatory fadute (secondary) Tluids and cortical ex-
tract or cortisone

O-erdosage of Depressant Drugs

2 Inhalation ancsthesa Metrazol as desenbed under respiratory
farlure

b Barhiturate overdosage Picsotomn for massive overdosage Metea
2ol for ultr short acting barbiturates

¢ Other non volatile drugs Metrazol or coramine

[

Objection lo Analeplic Drugs

1 They sumulate cclls of the nervous syvstem 1n the face of acute oxygen
lack

They produce depression after the imtial sumulation The depression
may persist after the “emergency™ 1s over

The penod of stimulation may persist after the disturbance 1s relieved
resulting n elevated blood pressure, convulsions, and hy perpnea
They antagomze the narcotic action of depressant drugs, but do not
hasten the destruction of the drug The summation of the depression
(which follows the stimulation) with the action of the narcotic produces
even a greater depression

[}

Y

S

ManaceExent or Coma Dur 1o DErrEssANT Drucs (NON-VOLATILE)

The manfestations of overdosage of sedative drugs are Joss of reflexes,
respiratory depression, coma, and, in certain instances, arculatory depression
The following measures should be mstituted for all cases of drug posoning of
this type

1 Inststute Adequate Ventdlat

2 Provide a satisfactory arway Support the chn, introduce a
pharyngeal awrway or intubate the patient, if necessary, to obtam
unimpeded ventilation

b Iﬁ\ug;nenl Tespiratory movements, if they are inadequate, with artt

Gai respiration Insuffiation with inhaler of the anesthesa ap
paratus s satisfactary for short penods Place patient i Drinker
respirator for protracted periods of respiratory failure

¢ Oxygen (100%) by nasal catheter or mask

2 Remore Drug from Stomack

a Introduce a stomach tube through the nose, aspirate the entire




TECHNIQUES AND PROCEDURES OF ANESTHESIA

contents, and send a specimen to the laboratory for immediate
analysis
Lavage the stomach with warm dilute sodium bicarbonate solution
if drug 1s suspected of being acid (barbiturates) Use dilute vinegar
if drug 1s alkaline, or potasstum permanganate (349%) if drug 1s an
alkaloid
c Introduce saline cathartic into stomach through tube Do not use
magnesium salts as they may further enhance the depression
3 Support Circulation +f Depression Is Present
a Admimster 1000 cc glucose mn distilled water (5%) intravenously
Fasten arm on board (particularly if the patient 1s restless)
b Admmster plasma if hemocentration 1s present
¢ Admnister a vasopressor substance, such as ephedrnine or neosyn
ephrine cautiously These are indicated when hypotension 1s present
4 Promote Diuresis
a Catheterize and measure the unnary output Send specimen to
Iaboratory for analysis
b Admimster glucose n distilled water (5%,)
Lavage the Colon with Plysiological Saline Solution This step 1s m-
perative, particularly if the drug 1s known to be excreted 1nto colon
(morphine}
Admmsier an Analeptsc Drug to antagomze the depression The type
depends upon the drug causing the depression Metrazol, coramine, or
prcrotoxin are the most commonly employed (see analeptics)
7 Instinte General Nursing Care

o

@

(=)

Comment Reasons

1 Remove secretrons by suction if
they appear Atropine gr 1/150
may be employed

2 Chart mtake and output of all
flmds admimstered

3 Turn patient from one side to his
back to other side at least every
hour

4 Use antibiotics 1n long cases

Secretions become 1nspissated and
obstruct airway

Pulmonary edema may result if an
excess of flud (over 3500 cc n 24
hours) 1s admnistered

This procedure may assist mn pre
vention of bronchopneumonta
which frequently complicates these
cases

Pulmonary infection may occur
from hypoventilation

TREATMENT OF DEPRESSION DUE T0o NARCOTICS
wITH NALORPHINE (NALLINE)

Uses To overcome depression due to opium alkaloids (morphine, codemne)
therr denvatiyves—dilaudid, heron, dicodid, metapon and synthetic nar
cotics, demerol (mependine), dromoran, msentil
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Procedure

1 Adrmmster 5 mgm nalorphine intravenously over period of 1/2 to 1
minute and note response

2 Allow several minutes to clapse and admimster an additional 5 -
grams

Comment

1 If no response h1s occurred use no more drug Depression probably not
due to narcotic

2 1{ yesponse has accurred with first dose but not second, admynister no
additional drug

3 If second dose causes 1 response or augments response of first, ad
mimster additional 5 mulhigrams

Precautions

1 Large doses cause depression Do not exceed 15 mgm in ordinary air-
cumstances

The drug 15 not suitable for cther, barbiturates, chloral, avertin and
central nervous system depressants other than narcotics

N

USE OF PICROTOXIN FOR OVERDOSAGE OF BARBITURATE

[

Follow routine described above for management of coma

2 Admumster picrotoumn mtravenously as a constant infusion at the rate
of one mulligram each sixty seconds until a hightening of narcosis ap-
pears The following mamfestations are sigmificant

a Stirning, epening the eyes, movement of hands and feet, ete

b Return of reflexes such as laryngeal, pharyngeal, superfinial shin
¢ Increased amphtude of respiration

Repeat half the intravenous dose requited to obtan this effect sub-
cutaneously within 30 minutes and each succeeding 30 minutes if the
patient contiues m the restored level of depression

)

Comment Reasons

1 Admumnster picrotoxin until the
desired therapeutic eflect 15 ob-
tamed

Observe the patient closely for
twitchings of small muscles, retch-
mng, vomifing or convulsions Ad
mmster pentothal mn event con-
vulstons occur and decrease suc-
ceeding doses of picrotoxin

3 Lengthen the time interval for

In severe depressions, large mitial
doses are required to rouse the sub
Ject (10 milligrams or more)

These are toxic mamfestations of
overdosage of picrotoun, due to
too rapid admmstration

N

The barbiturate 15 being detox:
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NALLINE

>
= METRAZOLE PICROTOXIN
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Fic 178 The relationship of onset and intensity of action to time mamfested by metrazale
mihethamide picrotoxin and N ally] nor morphine when used as analeptics during narcosis Note
that the peak effect 1s reached within several minutes when metrazole 15 used Minute volume
exchange 1s the criterion used to designate intensity of stimulation A latent period of 30 or more
seconds precedes the onset of stimulation There 15 a gradual recession of respiratory actwity
after three or four minutes with a return to the pre imjection state The latent penod with m
Xethamde 1s somewhat longer the peak of action 1s not quite as intense and the duration of action
1s briefer compared to metrazole Picrotoxin manidfests a long latent period with a gradual rise 1n
tensity to a plateau which may be sustamned as long as 2> or 30 munutes The intensity 15
greatest with the substance The response depicted by these three drugs 1s by the intravenous
route in a subject narcotized with barbiturate The N allyl nor morphine 12 used to reverse over
dosage from morphme Note that the effect 1s sustamed 1n contradistinction to the other
analeptics

fied by the tissues and the level of
narcosis 1s being elevated because
of the detoxification

successive doses during the treat-
ment to 45 minutes—or to one
hour if signs of hypernirrtability
appear

Resort to intravenous mnjection of The subcutaneous dose may not

[

the picrotoxin i event the patient
relapses into depression during
the treatment

5 Remember that a latent period
exists between the moment of -
jection and the onset of stimula
tion (Fig 178)

6 Remember that picrotoxin merely
antagonizes the effect of the bar
biturate and does not accelerate
1ts destruction

always be sufficient to mamtam
the patient at the roused level

Overdosage may result if the drug
15 1njected too rapidly because of
this delayed effect

Both picrotoxin and the bar
biturate must be detoxified or
elimnated from the body

REFERENCES
ydnani, J Pharmacology of Anesthetic Drugs 3rd Ed Charles C Thomas Springfield

1954

Difle J M Picrotoxin Northwest Med 38 80 March 1939
Volpitto P P The Treatment of Acute Barbiturate Posontng Anesth & Analg 18

205, 1939



PART 1X
INHALATION THERAPY

OXYGLN 1HERAPY

Defimitson The adnumstration of oxygen enriched atmospheres by inhalation
for therapeutic reasons

Purpose
1 To attempt to relieve anoxia by rassing the alveolar oxygen tension
2 To mcrease oxygen m tissucs above the normal concentration This 5
accomphished by 1ncreasing the dissolved gas by inhalation of nearly
100%, oxygen
3 To facihtate the removal of gases, such as mtrogen or helium, from
hollow viscera, body cavities, blood and other tissues
Methods of Admimsiration
1 By catheters or mhalers placed n the nostni or nasopharynx This
method 1s simplest and most practical for ordinary routine use
2 By mask This method 1s necessary to secure lugh alveolar concentra-
tions of oxygen and for the successful desaturation of tissues of such
gases as nitrogen or helum
3 In a lent or canopy equipped with a conditioner This method 1s
suitable for children and patients who cannot tolerate masks or
catheters

4 In an oxygen room This method 15 1deal but the least practical from
economic standpont

SOURCE OF OX\GEN FOR CLINICAL Usk
Use Oxygen s delivered to the bedside 1n one of 2 ways (1) In individual
cylinders, (2) piped from a central source where 1t 15 stored m bulk
Oxygen used for medicinal purposcs has the following features
1s 99%-100% pure The contamunent 15 mtrogen
2 Ts tasteless, colorless and odorless

3 LCusts as a compressed gas 1n the cyhnder at room temperature (not
Liquid)

4 Is made from hqud air

5 Daffers i no way from chemically pure commeraial o\ygen
6 Is anhydrous

—

Features of Cylinders

1 Usually contam 244 cubic fect of gas eapressed at room temperature
and atmosphere pressure

1t
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Fi 1,8 The relation hip of onset and mntensity of action to time mamifested by metrazole
nikethamide picrotosn and N allyl nor morphme when used as analeptics during narcosts Note
that the peak effect 15 reached within several minutes when metrazole 1s used Mupute volume
exchange 15 the criterion used to designate intensity of smulation A latent period of 30 or more
s conds precedes the onset of stimulation There 15 a gradual recession of respiratory activity
after three or four minutes with a return to the pre injection state The latent penod with m
kethamide 1s somewhat longer the peak of action 13 not quite as tense and the duration of action
15 briefer compared to metrazole Picrotoxin mamifests a long latent pertod with a gradual nise 1n
mtensity to a plateau which may be sustamned as long as 2> or 30 munutes The intensity 15
greatest with the substance The response depicted by these three drugs is by the intravenous
route 1n a subject narcotized with barbiturate The N allyl nor morphine 1s used to reverse over
dosage from morphine Note that the effect 15 sustamned 1n contradistinction to the other
analeptics

successtve doses during the treat-
ment to 45 minutes—or to one
hour 1f signs of hypenrntability
appear

4 Resort to intravenous mjection of

the picrotoxin in event the patient
relapses into depression during
the treatment

5 Remember that a latent period

exists between the moment of 1n-
jection and the onset of stimula
tion (Fig 178)

Remember that picrotoxin merely
antagonizes the effect of the bar-
hiturate and does not accelerate
1ts destruction

(=)

fied by the tissues and the level of
narcosis 1s being elevated because
of the detoxfication

The subcutaneous dose may not
always be sufficient to mamtam
the patient at the roused level

Overdosage may result if the drug
1s 1njected too rapidly because of
this delayed effect

Both picrotoun and the bar
biturate must be detoxified or
elimmated from the body

REFERENCES
Adnam ] Pharmacology of Anesthettc Drugs 3rd Ed Charles C Thomas Springfield

m 19>4

Dille J M Picrotoxin Northwest Med 38 80 March 1939
Volpitto P P The Treatment of Acute Barbiturate Poisoning Anesth & Anmalg, /8

205 1939



PART IN
INHALATION THERAPY

OXYGI N THERAPY

Definstion The admumstration of oy gen ennched atmospheres by inbalation
for therapeutic reasons

Purpose
1 To attempt to reheve anoua by raising the alveolar oxy gen tension
2 'To wcrease otygen 1n tissucs above the normal concentration This1s
accomplished by ncreasing the dissolved gas by wnhalation of nearly
100% oy gen
3 To faciltate the removal of gases, such as mtrogen or helium, from
hollow viscera, body casities, blood and other tissues

Methods of Admumsiralion

1 By catheters or whalers placed 1 the nostnl or nasophanny This
method 15 simplest and most practical for ordinary routine use

2 By mask This method 1s necessary to secure high alveolar concentra

tions of oxygen and for the successful desaturation of tissues of such

gases as mtrogen ot helum

In a fent or canopy equpped with 1 conditioner This method 1s

suitable for children and patients who cannot tolerate masks or

catheters

4 In an oxvgen room This ethod 15 1deal but the least practical from
economic standpoint

w

SOURCE OF O\1GEN FOR CLINICAT UsF

Use Orygen 1s dehivered to the bedside n one of 2 ways (1) In mdinvidual
cylinders (2) piped from A central sowrce where 1t 15 stored n bulk
Orygen used for mediemal purposes has the following features
1 TIs 99%-100% pure The contaminent 1s mtrogen

2 Ts tasteless, colorless md odorless

Fas;s) as a compressed gas i the ¢y hinder at room temperature (not
\GIW

w

Is made from hqud air

Duffers 1 no way from chemcall
6 I anhydrous

[

y purc commercial ovy gen

Features of Cylinders

1 Usually contam 244 cubne fect o

f gas expressed vt roon
n temperaiture
and atmosphere pressure l

211
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2 Usually 1s at 2000 lbs per square mch

3 Are usually painted green

4 Are made of drawn steel

5 Have single valve protected by removable caps when not 1n use

OxyGEN THERAPY UsING P1rING SysTrM

Principle Oxygen m bulk 1s delivered to a central storage umt 1n the hospital
and distributed to outlets located at the patient’s bedside by a system of
copper pipes

Fic 179 Wall umt consisting of hu
midifier and flonmeter (Courtesy Na
tronal Cylinder Co)

Features

1 The gasis piped at alow pressure (60-100 Ibs ) from the lugh pressure
(2000 Ibs ) storage umt

2 Only the flonmeter 1s requred The pressure gauge 15 not necessary
These are quickly detachable and replaceable to the wall umt (Tig
179

3 Det)mls of therapy after regulator 1s connected same as outhned for
cyhnder oxygen The wall umt takes the place of the cylinder and regu
Jator descnibed wn the following procedures
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Adranlages
1 Reduces cost and Inbor

2 Tlimmnates ¢yhinder handhing and its inconyentences and hazards
3 Contenent nd instantly avulable
4 Assures uminferrupted therapy

Nasar CATHETER TECHNIQUE

Princsple The coneentration of oy genin the alveoh s raised by flowing pure
oxy gen through a nasaphary ngeal catheter

Matersals
1 One cylinder of oxygen The size usually employed contamns 244 cu
ft at 2200 lbs per square inch pressure

2 A suitable regulator consisting of a reducing valve, o flon meter cah
brated n liters, a humidifier, and a pressure gauge (Fig 180)

Fre 180 Assembly of regulator and pressure gauge for oxygen therapy A humudifing bottle 1s

attached t; the outlet when the catheter techmque1s employed (Courtesy of The Linde Air Products
Company

3 A catheter #12F which has four or five perforations at the tip (for

children $10, or #8 1n some cases)
A cotton or canvas wrapper or cover for the cylinder
A strap for securing the cylinder to the bed post

A cork or rubber mat 127 X12” to place heneath the cylinder to protect
floor

Adhesive cut 1 strps 4° long X1/2” wide
Petrolatum for lubricating the catheter

A rubber delivery tube from humidifier to catheter (5 feet long, 1/4*
ngside diameter)

4
5
6

-7
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10 Stamnless steel or plastic connector for catheter {5/16"X3")
11 Wrench for tightening regulator

Procedure

1 Attach gauge and flowmeter to cylinder and tighten joints

2 Fill humidifier jar with water to designated line

3 Arrange cylinder on the mat at the nght hand side of the head end of
the bed Fasten securely with strap to the bed post

F1c 181 Admmustration of oxygen by nasal catheter (Courtesy
of The Itnde Arr Products Company )

4 Explan the contemplated procedure to the patient

Mark off a distance on the catheter equivalent to the distance from tip
of nose to the tragus of ear of the patient

Attach connecting rubber tubing to regulator and connect catheter to
glass tip

7 Tubncate the catheter half its length from the tip with petrolatum

§ Commence the flow of oxygen at 5 liters per minute

Tnsert catheter as far as the designated mark gently into ether nostnl
Use no force whatsoever m placing 1t The nostnl through which the

7]

(=3

O
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catheter passes casiest and 1s most comfortable s the one to be selected

10 Tmmobihze the catheter over the forchead and brdge of the nose with
several stups of adhesive so that 1t remains sccurely anchored (Fig
181)

Precautions

4 Always inspect dhe tubweg leading from regulatar to the catheter for

perforations or kinks and be positive all of the oxygen is flowing to the
atient

2 %c positive catheters are not hinhed or obstructed by plugs of mucus
1 perforations

3 Be positive the catheter 1s not doubled upon itself in the nostn! and
that 1t 1s placed correctly i the nasopharynx (Ig 182)

Tic 182 Correct placement of the catheter 1
the nasopharynx for oxygen therapy

Discontimung Treatment

1 Loosen adhesive from head and nose and gently wigple catl Lt
certain that 1t 15 loose before withdrawing it fror)rll lhggnose ier De

2 Turn off oxygen at regulator valve

3 Turn off main cylinder valve (turn ants clockwise)

4 Return all equipment to the supply room for cleaning
Advantages of Catheler Technigue

1 Yt1s sunple, easily sstatied, and serviced

2 Ttis relatively inexpensive

3 Tt 1s comfortable for the patient

4 It supphes a high tenston of oxygen 1n the al
veolt y
times the normal alveolar oxygen tension) “ (l!ppmzlmm»l/ thire

and storing
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10 Stanless steel or plastic connector for catheter (5/16"X3")
11 Wrench for tightemng regulator

Procedure

1 Attach gauge and flowmeter to cylinder and tighten joints

2 Fill humidifier jar with water to designated hne

3 Arrange cylinder on the mat at the right hand side of the head end of
the bed Fasten securely with strap to the bed post

L [ P

Fic 181 Admimstration of oxygen by na.al catheter {Courtesy
of The Linde Awr Products Company )

4 Explain the contemplated procedure to the patient.

Marl off a distance on the catheter equi alent to the distance from tip

of nose to the tragus of ear of the patient

6 Attach connecting rubber tubing to regulator and connect catheter to
glass tip

7 TLubncate the catheter half 1ts length from the tip with petrolatum

§ Commence the flow of oxygen at 5 hiters per minute

Tnsert catheter as far as the designated marl gently into erther nostn!

Use no force whatsoeser in placing 1t The nostnl through which the

w

K-
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Waters, R. M, Duerks, R C, and Hathaway, 1L R. Oxygen Therapy at the Wisconsin
General Hospital Hospitals, March, 1936
Wineland, A ], and Waters, R. M Oxygen Therapy Archines Susg, 22 67,1930

OXAGEN BY THE MASK TECIHNIQUE

Princsple The alveolar oxygen concentration 1s raised by allowing the pa
tient to breathe from a semiopen, sem-closed, or closed inhaler

T’y pes of Inhalers

1 Semi-apenn The senu-open inhaler consists of loosely fitting cellulod,
rubber, or plastic face preces into which oxygenis conducted Novalves
or bags are cmployed {T1g 183)

2 Sems closed ‘The sem closed inhaler designed {or nhalation anesthesia

may be employed for oxygen therapy The semi closed system 1s neces-

sary for the admimstration of 100% oxygen and the desaturation of

mitrogen from tissues Various simpler forms than those for anesthesia

have been dewised to be used for inhalation therapy The following

are some of the most popular

a BLB Thsis composed of a mash, a rebreathing bag of one hter
capaaty and an exbalation valve compoded of sponge rubber

b Barach Echman This 1s composed of a bag, mask, and exhalation
valve A cahibrated mnjector 1s attached to the regulator for aspira
tion of air to dilute oxy gen when concentrations less than 1009, are
desired Also hnown as the O E M mash

Closed The arcle or to and fro ihaler designed {for imhalation anes-

thesia may hihewsse be used to admimster oxy gen by the closed sy stem

(23

Note Follow the instructions provided by the manufacturer for each type of
mash
REFERENCE

Barach, A L ,and Eckman, Morns A Mask Apparatus for High O: C trat.
T Awation M March, 1941 PP Eh Tryata Toncentrations.

BLB Mask TECHNIQUE
Materials

1 Assemble the same matenal for the nasal catheter techmque
2 Select the type mask desired
Two types of masks are available Oronasal and nasal The nasal type

15 switable for conscious subjects who can breathe through the nose
Two sizes of BL B masks are available, a small and large

Procedure

1 Arrange the cyhnder, flowmeter, tubing, etc, in the same manner de-
senbed for the catheter techmque
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It does not nterfere with the elimination of carbon dioxide

The catheter 1s tolerated and easily managed in comatose patients
It requires little care, once treatment 1s imtiated

The flow of gas need not be discontinued during treatments, meals, or
examinations

Disadvantages

1

2

Uncooperative subjects do not always tolerate the catheter {cluldren,
delinous subjects)

It cannot be employed when ligh oxygen tension or when desaturation
of other gases from tissues 1s desired

Comment

1

[N

O~

Be certamn catheters are provided with several perforations This
prevents the stream of gas from impinging on one area and irntating the
mucous membranes

Be sure the oxygen 1s huimdified The gas 1s anhydrous as 1t 1ssues
from the cylinder and irnitates the mucous membranes

Vary the flow of oxygen according to the needs of the patient A flow
of 5 liters per minute usually provides 35 to 409 oxygen mn the mspired
arr Pulse and respiratory rate should be guide to efficency of treat
ment

Do not nsert the catheter beyond the measured distance into the
pharynx If 1t rests in the oropharynx, oxygen 1s swallowed

Do not 1nsert the catheter too short a distance into the nasopharynx
The oxygen tension falls below 35%, and the therapy 1s not satisfactory
Do not fail to strap the cylinder to the bed post

Do not use oil or grease to lubricate oxygen therapy equipment
Replace the catheter every 8 to 12 hours with a clean one

Maintain a record of the treatment upon a special form designed to
indicate the following data

Date

Hour treatment was mstituted

Temperature curve

Pulse rate

Respiratory rate

Color of skin

Flow of oxygen

Type of treatment

o o Q0 O

REFERENCES

Boothby, W M Oxygen ‘Therapy JAM A, 99 2026, 1932

Evans,] H Oxygen Therapy in Pneumonia Anesth & Analg, 6 57,1927

Water;, R M, and Buerky, R. C Oxygen Therapy at the Wisconsin General Hospital
Hospitals, March, 1936



Fic 184 (2) BL B oronasal mask sn use (b) Nasal BL B mask 1a use
(Courtesy of The Linde Air Products Company )
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Fig 183aand b Lombard face shield for oxygen therapy (Courtesy
of The Linde Awr Products Company )
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Omut the humidifier if rebreathing 1s employed

Pass stomach tubes through the nipple provided for the purpose to
msure a snug fit

6 Remove the plug at the end of the bag from time to time to drain off
condensed vapor

L

lX—‘xc‘. :Es Stce;mﬁgsed mask for ad 5 d by an1n piratory
valve at the neck of the bag and an expiratory valve at the top A calibrated
at the top at the exhalation port for expiratory positive pmssx:ue. T‘x:e g m?:‘:ic;:emn)t: :;ltﬁ

‘;;l:sﬂ)plc (Courtesv Meyer Saklad Inhal Therapy and §

oxygen Rebreath

1d Thomas,

Baracr Ecxuan MeTER Mask TecENIQUE (O E M )

1 Assemble same matenal
o nal used for nasal catheter techmque plus arr 1n-

2 Semu closed mash with valves at nlet and outlet (Fig 185)
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Connect the mask to the delivery tube 1n place of the catheter
Commence the oxygen flowing at approumately 8 liters per minute
Apply the mask so that 1t fits snugly to face Pack leaks with cotton
to nsure a comfortable and snug fit (Fig 184)

Fasten the head strap to mantain ths fit

Read)ust the flow of gas to suit the needs of the patient

Precautrons

1

2
3

Be certain the mask fits properly and the flow of oxygen 1s sufficient
to allow the rebreathing bag to remain nflated at all times

Restrain dehinous patients

Be positive the exhalation valve 1s 1n satisfactory working order and
that 1t allows the excess oxygen and carbon dioxide to escape without
resistance

Discontinuing Treatment

1 Loosen the strap and remove the mask

2

Turn off oxygen at regulator valve and then at the main valve

Advantages of Mask

1
2
3
4

It allows the use of high oxygen tensions (1009, if necessary)
It allows desaturation of tissues from other gases

It 1s portable and simple to service

It 1s 1nexpensive

Disadvantages

1

2

3

4

It allows some rebreathing Carbon diotide may accumulate m the
mash and bag 1f valves are not patent

The oxygen must be discontinued to administer medication and other
treatments

The expiratory valve, particularly the sponge type, creates resistance
to respiration

The mask 1s not comfortable and does not fit the face of all patients
snugly

Comment

1

Remember that the BL B mask allows some rebreathing The first
third of the expiration passes into the bag, the remainder passes through
the sponge exhalation valve

Use a rapid flow of oxygen (7-10 liters per minute) to ehminate 1n

spiratory resistance and to avoid carbon dioide 1n the inspiratory air

Remember that the oxygen concentration 1s controlled by the flow of
gas as follows 50-60%—4 hters per minute and allow bag to collapse

95-1009,—8 liters and allow bag to remamn distended
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Fi1c 187 Omvgen tent of canopy tvpe operated by mechanical refngeration: The mechameal ymt
rearculates the gases from the tent through the conditioning umt which remeves moisture and
carbon dioude and cools the gas (Courtesy National Cylinder Company }

Tic 183 Oxygen tent cooled by flowin,

g the gas through crushy
by a jet utihzing the Ventun g ed 1ce Some recirculation is obtained

prnaple (Courtesy National Cylinder Company )
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Procedure

1

Arrange cylinder, flowmeter, tubing 1n the same manner described for
BLB techmque

Attach mixing meter at outlet of regulator (instead of humdifier)
Adjust mixing valve to supply desired percentage of oxygen and air
The figure indicates percent oxygen delivered

Turn on oxygen at rate sufficient to mamtam a full bag

EXPIRATORY
VALVE
INSPIRATORY
7 )
i /f’sponcznuaszn SAFETY. VALVE
= NLET 1V, = OXYGER
INLET
L‘_‘oxvc:u
INLET
BLB OEM

Fic 186 Schematic diagram of serm closed inhaler used for oxygen
therapy (Courtesy Meyer Saklad )

Advantages

1
2

3
4

Lhminates rebreathing (except air in mask) (Fig 186)

Permuts proportion of oxygen and air to be accurately fixed and main-
tamned

Permits use of expiratory positive pressure to be apphed

System 1s entirely serm closed

Disadvaniages Same as those outhned for mask therapy with BLB

REFERENCE

Boothby, W M, Lovelace W R,and Bulbuhan, A H Proc. Staff Meeting Mayo Clinic,

15 104, 1940
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Fic 187 Omgen tent of canops type operated by mechanical refngeration The mechamical umt
rearculates the gases from the tent through the condittoning umt which removes moisture and
carbon dionide and eools the gas (Couttess National Crvlinder Company )

Fi 188 Omygen tent cooled by flowng the gas throu
gh crushed 1ce Some recirculaty
by a jet utiltang the | entun principle {Courtesy National Cyhnder Cum;ug\: l)s obrained
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L

T 189 Open top tent with nehulizer for water and detergent (Alevatre) for Audifying secre
tans The stream of oxygen 15 passed thraugh the rebulizer creating a fine must Antibiotes and
ather therapeutic agents may be adminstered by nhalation {Courtesy National Cyhnder Com

pany)
Oxv6EN BY TENT
Defination of @ Tent A tent consists of a gas praof canopy or hood which en
closes the head or upper partion of the patient’s body Coanected to this
canopy 15 a source of oxygen, a vmt composed of a dehurmidifier, a cooler,
and a carbon dioxide absotber

Types Many types of tents are manufactured and avalable for chmical use
These may be resolved mto two types
1 Canopies which fit over the bed over the upper half of the patient’s

body (Tig 187)
2 Open box tent or canopies These are for infants and small cluldren

because the entire body 1s enclosed (g 191)
Procedure for Use of Tents Tach type tent must be manipulated according
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Fic 190 Oxygen tents for infants (a) Cano
using a jet utilizing the Ventun pru
The box hangs over side of bed to el;

Py type (b) Plastic hood Coolin,
nciple The gas 1s conducted through a cail
1minate the condensation of water on the pa

2 1s accomplished by
! surrounded by 1ce
tient and 1n the bed
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to the mstructions and recommendations of the manufacturer However,
these general remarks apply to all tents

1 Analyze the concentration of oxygen at least every three hours

2 Watch the temperature and hurdity in the tent closely Maintain at
patient’s comfort

3 Increase the flow of oxygen temporanily each time the tent is opened
for treatments or exammations (15 hters for 15 minutes)

4 TInspect the canopy for leaks and see that skirts of the tent canopy are

tucked 1n tightly beneath the bed covers

Use a rubber sheet over the mattress with the canopy type of tent

we

Fi16 191 Open box tent permts ready access to patient for treatments and general care
{Courtesy of The Linde Air Products Company )

Advantages of Tenls

1 They allow a greater degree of comfort to the patient than catheters
or masks They prowvide air conditioning 1n warm chmates
2 They permit use of vaponzed drugs

Disadvantages

1 The mtial cost of the equipment prolubits 1ts use in many institutions

2 They are more difficult to service than catheters or masks and require
constant attention by trained attendants

3 The enclosure by the canopy psychically disturbs some patients

4 They are a fire hazard Permit no smoking at any time 1 or around
tents

5 They mterfere with treatments, medical examnations,and general care

REFERENCES

h, A L, A New Oxygen Tent JAMA, 87 1213, 1926
g::;b'ell J .’A A Box for the ‘Admmistration of Oxyge’n Brt M J 1 1245,1936
Gallad M Inhalation Therapy Charles C Thomas Springfield Tl 1953
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often ae posuble and do or note the following

Be certun that proper preesure exists i oshindess and flow of gases 15
adequate

Change all v hinders whoee pressure 1s 100 1bs or less Such cyhinders
are near exhaution

Remove and return cquipment to the storage room on discontinued
cases

Note whether or not the eshnder 15 properh pliced on the mat and 1s
securely fastencd to the bed post

Note that the water is 1t proper water fevel in the humidsfier bottle
(31

Note that no leaks exist in the hne from the flonmeter to the catheter
or mask.

Note that catheter has not been displaced, hinhed, or coated with
1nsp ssated mucus

Note that all masks are properly apphed, leak proof, and in worlung
order

Anahvze the oxs gen concentration in all tents every 3 hours

Observe that no smolsng or other source of ignition 15 1 the immediate
viamty of oxvgen therapy apparatus

Change all catheters every 12 hours

Pracricat Hinas

Mamtamn a record or chart for cach patient Include the following
stems Date, hour, patient’s temperature, pulse, resprration, colar, type
of treatment, duration

Open the cylinder valve slightly and then turn it on slowly at first
when smtiating o fresh ¢y hinder

Store cyhinders 1n a cool room away from all combustible matenals
Mark used cyhinders “empty " and arrange mn an orderly fashion i a
part of the store room away from full ¢y linders

Neverattempt to administer oxygen or other compressed gases wathout
aregulator

Transport cylinders on trucks designed for the purpose

Remove all ail and grease from the hands when handling cylinders
Always crach the cyhinder valve (open shightly, and close quichly) to
remove dust before applying the regulator

Never use any heating or clectrical device 1n any ovygen tent
Commence treatment with an excess flow of oxygen and reduce ac-
cording to respiration and pulse of patient
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to the instructions and recommendations of the manufacturer However,
these general remarks apply to all tents

1 Analyze the concentration of oxygen at least every three hours

2 Watch the temperature and humdity 1n the tent closely Mamntam at
patient’s comfort

3 Increase the flow of oxygen temporarily each time the tent 1s opened
for treatments or examinations (15 hters for 15 minutes)

4 TInspect the canopy for leaks and see that skirts of the tent canopy are

tucked i tightly beneath the bed covers

Use a rubber sheet over the mattress with the canopy type of tent

v

T e s

Fic 191 Open box tent permuts ready access to patient for treatments and general care
(Courtesy of The Linde Air Products Company )

Advantages of Tents

1 They allow a greater degree of comfort to the patient than catheters
or masks They provide air conditioning 1n warm chimates
2 They permit use of vaponzed drugs

Dssadrantages

1 The mitial cost of the equipment prohbits 1ts use in many mstitutions

2 They are more difficult to service than catheters or masks and requre
constant attention by trained attendants

3 The enclosure by the canopy psychically disturbs some patients

4 They are a fire hazard Permut no smoking at any time 1n or around
tents

5 They interfere with treatments, medical examinations, and general care

REFERENCES

Barach, A L A New Oxygen Tent JAMA 87 1213 1926
Campb’ell J A, ABoxfor the Admmustration of Oxygen But M J 1 1245, 1936
Sallad M Inhalation Therapy Charles C Thomas Springfield Il 1953
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Procedure
1 Fill mhaler with oxygen and strap mask snugly to the face of the
subject Turn on metabolic flow of oxygen
2 Close the soda hme absorber and allow patient to rebreathe his
exhaled carbon dioude until a hyperpnea s well established

Tecn~1QUE UsING PREFORMED MIXTURES
Matenials

1 One cyhinder of carbon dioude (5%) oxygen (93%) mixture

2 A reduang valve, pressure gauge, and flowmeter

3 A sem cloced inhaler consisting of rebreathing bag, mash, and exhala-
tion valve

Procedure

1 Fill the bag of inhaler by closing the exhalation valve and obturator

2 Apply the mask to the face, open obturator and allow patient to
breathe from filled inhaler

3 Allow gas to flow at the rate of 2 or 3 hiters per minute, or fast enough
to allow bag of inhaler to remain distended

4 Open exhalation valve sufficently to allow the expired and excess
gas to pass from the mask

5 Allow the hyperpnea to become well established

Note 1f pure carbon dioude 1s available, the flowmeter of anesthesia ap-
paratus may be used to form the desired mixture as follows 4 3/4 liters
of oxygen to 250 cc of carbon diouide for 95 5%, muxture, or4 1/2 Liters
to 500 cc for 90 109 mixture

Contra Indscations to Inhalation of Carbon Dioxide

1 The presence of cardiac disease

2 The presence of hypertension

3 Dyspnea, hyperpnea, obstruction, and other types of respiratory dif-
ficulty

4 Acdosis from any cause

5§ Empbysema, asthma, or pneumona

HELIUM OXYGEN THERAPY

Defimtion Hehum 1s an extremely bgbt, mert morganic gas It 1s the second
Lightest gas, also one of the least soluble gases hnown

Uses Muxtures of helium and oxygen are administered by inhalation to re

duce the respiratory effort Thisis accomnphshed by
ne o
of the two following factors ¥ v oneors combumation
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11 Do not use water soluble lubricants for catheters as they dissolve
the nasal discharge

12 Always fasten the catheter over the brnidge of the nose and over center
of forehead for comfort and for correct placement of tip of catheter in
nasopharynx

CLEANING CATHETERS AND INHALERS

-

Scrub catheters with soap and warm water and nnse Remove adhesive

with ether

2 Soak 1n bichlonde of mercury 1 to 1000 for 30 mmnutes and rinse (do
not use creosol or phenol)

3 Runse, dry, and coat hightly with talcum if they are to be stored

CARE OF MASKs

Wash with hot soap and water

Rinse with 709, alcohol and wipe with clean towel
Dry and powder with talcum to absorb moisture
Place 1n cool cabiet to prevent drying

ORI

CARBON DIOXIDE OXYGEN THERAFPY

Purposes Inhalation of carbon dioxide i air or oxygen 1s employed for
respiratory stimulation in the following conditions

1 Depressed states resulting from morphine, barbiturates or other drugs

2 To attempt to relieve persistent hiccoughs

3 To induce hyperventilation in the postoperative period to prevent
respiratory complications by the forced expansion of the thorax

4 To hasten the dissociation of the carbon monoxide hemoglobin com
plex in carbon monoxde poisoning

Methods of Admnssiration

1 By allowing a patient to rebreathe from a paper bag or a closed inhaler
2 By supplying a continuous flow of a preformed muxture to a semiclosed
mhaler from a storage cylinder

Concentration Five per cent carbon dioxide i oxygen or air 1s usually em-
ployed
TECHNIQUE BY REBREATHING

Matersals
1 The closed inhaler of an anesthesia machine
2 A cyhnder of pure oxygen
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Procedure

1 Arrnge patient in comfortable position

2 Tl the breathuing bag or mhaler with oxygen nd apply mask to the
patient's face 50 thnt o snug fiths secured

3 Open the cvhalation valve, deflite rebreatlung bag tlmost completely,
and fill with oxygen helium mixture

4 Turn on ovygen 2t the rate of 500 cc per minute or n & quantity to
satisfy the metabolic requirement of the patient

5 Allow patient to rebreathe the mixture for 3 to § mmutes

6 Open exhalation valve, deflate bag and fill with oxygen helium mixture
once again (this removes mitrogen)

7 Repeat several times after 3 or 4 minutes

Comment Reasons

1 Chmnate mtrogen n the alveolr Nitrogen has a higher molecular
and inhaler by emptying the bag  weight than helum (7 times

to obtain effective treatment greater) It lacks the physical
properties whick render helium ef
fective
2 Do not use pure hehum for mba  The gas 1s mert and causes as-
lation therapy phyxa of oxygen 15 not added

3 Always supply oxygen when the The oxygen 1n the muxture 1s
rebreathing techmque 1s em- gradually consumed by the tis
ployed sues

4 Do not be alarmedif the patient’s The speed of sound 1s decreased m
voice assumes a nasal tone the lghter medium and changes
the quality of the voice
REFERENCES

Barach, A L Recent Advances in O: d Hel
America, 24 261, 1940 wvsen and Helium Therapy Med Clinies North

Lovelace W R Techmque of Treatment With Hely
um and Oxygen Using BL B In
halation Apparatus Proe Staff Meeting Mayo Chnrc, 13 7?&, 1938

PosITIVE PRESSURE OxYGEN THERAPY

Methods
1 Continuous Posttive pressure 15 apphied during inspiration and ex-
prration
2 Inspiratory Positive pressure 15 applied during the inspiratory phase
s tl):f respiration Lxpiration 1s without reststance
piratory Positive pressure 1s apphed during exprration Inspiration
1s ummpeded or unaided
Uses
1

Tor treatment of pulmonary edema
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By decreasing the respiratory load (80% helium and 209 oxygen
equals 1/3 the weight of an equivalent volume of air)

By increasing the rate of diffusion of the mixture The hghtness of the
helum molecule 1s responsible for this property

The muxture, therefore, appears to be of benefit to patients with
dyspnea due to respiratory obstruction, bronchiolar constriction,
stenosis of the trachea, etc

Methods of Admumstration Helium may be admimstered by

1

2

The semi-closed techmque (BL B) The cost 1s prolibitive because a
continuous flow 1s required

The closed system by the rebreathing techmque The arcle filter, the
to and fro filter, or the hood type of tent (page 523) may be employed

TecantQuE Usiné BL B Mask

Malersals

OV UL R e

A cyhinder of pure oxygen (type G—220 cu ft)

A cylinder of helium oxygen mixture 80%~20% (type G)
One regulator for each type gas without humidifier

One Y connecting piece to fit connecting tube

One section of delivery tube 4 feet long, 1/4” inside diameter
B L B mash—oronasal or nasal

Two sections of delivery tubes 18" long

Procedure

1

(Y]

Connect one short section of delivery tubing to the regulator on the
oxygen cylinder, the other to the regulator on the helium cylinder
Connect the long tubing to the mask and to the stem of the Y piece
Connect the Y to the oxygen and hehum

Allow the helium mixture to flow into inhaler so that the rebreathing
bag 1s not quite emptied with each mspiration

Pad the mask well to occlude all leaks Decrease the flow of helium-
oxygen mixture and gradually turn on pure oxygen until the patient 1s
able to tolerate 100%, oxygen

Continue the flow of gas mixture until the svmptoms disappear

TECHNIQUES UsING CLOSED INHALERS

Matersals

1
2
3
4

A arrcle filter or a to and fro inhaler equipped wath an exhalation valve
One cylinder of pure oxygen

One cyhinder of hehum-oxygen mixture (80%-20% or 75%-25%)
Flowmeter with yokes for oxygen, and helium oxygen mixture



INHIATATION THI RATY 533

Malerials

1 Standard ovygen therapy regulator and humdhfier
2 Ltin! alcohol—95% .
3 Sem closed mhaler or oronasal catheter set up used for oxygen ther

Py

-
ADJUSTING KNOBS HIGH PRESSURE REGULATOR AND
CYUNDER CONTENTS GAUGE

REX ARM ———e CYUNDER VALVE

EXHALATION VALVE TUBt
(1ONG END)

EXHALATION VAIVE
ASSEMBLY ‘\

AEX TUSE -—:-““ MASK PRESSURE OAUGE:

CONIROL PRESSURE GAUGE
MANIFOLO ASSEM!LV BENNETT 1298 YALVE
Nuuuzu

DUST COVER
(Q’\/q N!Wk' \ tiaanon vawe ruse—( |
/\/ ! \ P
~—ntBUUIZER TUBE }
BENNETT TYPE A msr\ 4

MAN TUBE ASSEMBLY

PRESSURE CONTROL KNOB:

IZER AbAr‘rn

sennert

PESUNE DT THNG T ER #Y UNIT
1 0w st )

MODEL TV 2P
o =T

Tic 192 Tlow sensitne pressure breathung therapy unit (Bennett) for admnisterning positive
pressure on inepiration The Bennett valves activated by negative pressure caused by the patient s
sptration Flow ceases at initiation of expiratory phase of the cycle The device permuts administra

tion of nebulized agents for thera purpose A cyching, for intermuttent positive pressure
breathing 1n apneic states may also be snduced

Procedure

1 Place 2 cc alcohol for each 8 cc water (total 10 cc) m vaponzer jar
almost to “full level ”

Commence flow of oxygen at § hiters into sem: closed nhaler (O ' M

or BL B mask) or lubnicated catheter placed into oropharynx

Continue treatment for 5 minutes 1f there 15 no sign of improvement

increase aleohol adding 2 cc additional for each 8 cc of water onginally

used 1f still additional alcohol 1s needed add 2 cc more for each 8 ¢
water used

2

[
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2 Tor treatment of obstructive dyspnea
3 For treatment of emphysematous states

CoNTINUOUS POSITIVE PRESSURE
Material

1 Closed inhaler To and fro or circle filter used for anesthesia equipped
with water or anerord manometer
2 Oxygen supply

Procedure

1 Fill inhaler with oxygen and distend bag to 8-10 cms H O pressure
2 Adjust flow into inhaler to maintain desired pressure on mspiration
and expiration (10—4 cms H Q)

Caution Prolonged use has deletertous effects on the circulation

PosiTIVE PRESSURE ON INSPIRATION

Material Inhaler with demand valve activated by negatnve pressure (flow
sensitive type of Bennett, I'ig 192)

Select proper size mash

Open the oxy gen supply by turning shut off lever down
Set control pressure gauge to read desired pressure
Apply mask and ask patient to breathe in normal manner
Adjust pressure to patient’s comfort

[Z R N SR

PosITIVE PRESSURE ON EXPIRATION

A Using Sems closed inhaler with expiratory resislance
(Barach Eckman, O E M mask)

Procedure Adjust mask 1n same manner outlined for ordinary oxygen therapy
and set resistance on expiratory valve at desired pressure (4 cms )
B Using Anesthesia Apparatus
Material

1 Closed to and fro or arcle inhaler
2 Water manometer (Fig 14) or calibrated expiratory valve

Procedure Allow gas to flow into mnhaler at rate to mamntain a zero pressure at
mspiration and to allow excess to escape through valve or the stem of
the water manometer at desired positive pressure on expiration (4 cms )

ETHyL ALCOHOL INHALATIONS
Descriphion Inhalation of vaponzed ethyl alcohol as an ant: foaming agent

Uses For the treatment of pulmonary edema
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Malerials
1 Spandard o gen thurapy regulator and humdificr
2 1 thnlaleohol—M%o
3 Sem clo cd mhalcr or oronreal catheter et up used for oxvgen ther
ap\

-
MGH FILLUTE BEGAATOR AND
CTLNGER COMTENTS GAUGE

nex aam ROy vavt

EXMALATION VAT TUS.
AONG END)
EXHALATION VALVE
ASSIMNY

PRESURE CONTROL KNOB:

REX TUSE . MASK PRESSUTE CAUGE:

MANTFOLD As.sua« E—w—\\
N(!UUZ“

N‘!lm.l!l Ablml
’{;q EXALATON VAIVE Ut

/\/ ——NTBIUINY TUEE
e g A MAK Y

MAN TUEE ASSEMRLY

(.Dﬂ POU PRLSSUTE GAUGE

3t owpry
P £ 8 EATYNG DAt Dy LT
now tmrene

MOTHL TV 2
P

Fic 192 Flaw sensitve pres ure breathing theraps unit (Bennett) for admimstenng positne
pre< ure on 0 prranon The Bennett vahvesacuivated by negative prescure caused by the patient s
mepiration Flm\ ceases at imtiation of eq)lralur) phase of the cvcle The devace permits admimstra

bk

uon of d agents for therap cychng for positne pressure
breathing 15 apneic states mas also be mduced

Procedure

1 Place 2 cc aleohol for each 8 cc water (total 10 cc ) 1n vaponzer jar
almost to * full level »

2 Commence flow of ovygen at 5 hters into serm closed inhaler (O T M

or BL B mash) or lubricated catheter placed nto oropharyny
Continue treatment for 5 mmutes I there 1s no sign of ympros ement
wncrease alcohol adding 2 ce additional for cach b e of water onginally

used If still additional alcohol 1s needed add 2 cc more for each § cc
water used

[



234 TECHNIQULS AND PROCEDURES OTI' ANESTHESIA

Precantions

1 The mixture 1s mghly inflammable

2 Do not leave alcohol 1n apparatus after use

3 Do not smear alcohol on regulator—it may pass into the device and
cause a flash fire or an explosion

4 Do not nebuhze alcohol m tents, or hoods Explosions may result

Comment

1 Ethyl hexanol may be used with same effect instead of alcohol to re
duce fire hazard
2 Do not use more than a total of 6 cc of alcohol for each 8 cc water

Tic 193 The O EM mask bewng used for expiratory positive pressure The resistance on the
valve 1s calibrated to 4 cms H,O pressure (Courtesy Meyer Saklad, Inhalation Therapy and Re
susatation Springfield Thomas 1953)

ANALYZING FOR OXYGEN USING BECRMAN ANALYZER
Description The Bechman oxygen analyzer employs the Pauling principle
which takes advantage of the fact that otygen 1s paramagnetic and af-
fects the lines of force 1n a magnetic field (T1g 194)

Uses
1 TPlace free end of rubber tube which connects with sampling bulb at
pomt from nhuch sample 1s to be taken
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Fic 194 Osygen analyzer (Beckman) based upon the pnnaple that oxygen s paramagnetic
(Courtesy Meyer Saklad Inhalation Therapy and Resuscitation Spnngfield Thomas 1923}

2 Slowly squeeze and release aspirator bulb 4 or 5 times to insure com-
plete removal of previous sample and take in new sample

3 Press light with switch on top of instrument

4 Read ovygen concentration on top of scale

Comment

1 Glass tube on bach containing sihea absorbs moisture so that dry gases
are led into apparatus

2 Readings are affected by temperature Device should be used in tem
perature range between 65 and 85°T
3 Failure to obtain image on scale 1s due to
a Burned out lamp 1n apparatus
b Lxhausted dry cells
¢ Quartz stnng which suspends mrror inside 1s broken

4 Pink color i quartz indicates drying power 1s gone May be regen-
erated to blue by heating to 300°F



Volume 1n 24 hours

pH

Specific Gravity

Total Nitrogen

Urea Nitrogen

Creatimne

Ammonia Nitrogen

Unc Aad

Chlonde (as Sodum Chlonde)
Phosphates

Sulfates

Urobihnogen (Watson)
Unnary Diastase (Amylasc)
17 Letosterords

Phenosulfonephthalen test
Urea clearance

Constifuent

Tatal solids
Total protem
Albumin
Globulin
Tibrinogen
Total mtrogen
Non protemn nitrogen
Ammonia nitrogen
Undetermined mtrogen
Hemoglobin

(men)

(women)
Glucose
Total Inpoids
Total Tatty Acwds
Neutral Fat
Cholestero)
Lecithin (Phospholipids)
Bilirubin
Chlondes {as Sodium Chloride}
Chlorides (1s Sodism Chlonde)
Sulfates (inorganic as S)
Phosphorus morgamc
Caletum
Magnesiam
Sodium

Potassium

Dinstase (Am lase)

Vitamin C (Ascorbic 1a1d)
Todine (Protein bound)

Lipase

Alkahine Phosphatase Adult
Alhaline Phosphatase Children
CO combining Power

Hjy drogen 10n con¢

APPENDIX

TABLL I (APPENDIV)
URINF ANALYSIS

keoney Cuncruon

Broop Cuerastry
Test Mater; 1!
whole blood
plasma
plasma
plasma
plasma
whole blood
whole blood
whole blood
whole blood

whole blood
whole blood
whole blood
plasma

plasma

plasma

plasma

plasma

serum

whole Llood
plasma

whole blood
plsma

serum

serum

serum

whole blood
serum

plasma or serum
plasma

serum

plasma or serum
serum

serum

plasma

whole blood serum
serum

536

750-2 000 cc
4875
1 015-1 020
12-18 gm m 24 hrs
10-40 gm 1n 24 hrs
1,000-1 500 mgm 24 hrs
600 mgm 1n 24 hes
400~1,000 mgm 24 hrs
10-15gm 1n 24 hrs
1-2 gm 1n 24 hrs
15-3 5gm 1n24hrs
0~4 0 mgm
8-32 umts
12-15 mgm 1n 24 he

75% excretion of dye in 2 hrs.
75 130%

nrgm /100 ec

=5
2

Swnean
Lhddbi

T
[
~ ot

14~17 (gms per 100 cc)
13~16 {gms per 100 cc )
80~120

450550
190450
0-370
130-230
60-350
0108
450-500
570-620
10420 0>
5:0-620
93110
1-3

330

310-345

16~22

80-~150 umits (Somogy1)
0824

3 §-8 5 gaimma

Tessthan 1 §cc of N/20 NaOH
1 5-4 0 Bodanshy units

5-12 Bodanshy units

50 80 vol per cent

pH 7 4

pH76-79
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TABIT T (ALPENDIN)~(confinned)

Crreprosiinag Froin

o 150 cc
Amount 1 0011 010
Speatic Cravty alkaline
T eaction
0 8-1 2gm /100 cc
gﬁ;:llu:hds 2 5 11 2mgm /100 ¢cc
Chlondes 740 mgm /100 cc
Sugar 45 8> mgm /100 ¢c
Total protein 15-40 mgm /100 cc
Tivrr Lunettos Trsts
Normal Values
Scrum Tabrubin less than 10 mgm /100 of <crum
Cephihin-cholesterol 1locculation (Hanger) less than 4 umts
Urotilinogen 1n unne less than (W atson) 1 2 Fhelich umts
Bromsulphalemn T xcretion o retention of dyve after 45 mun
Tcterus Index (Bilirulan content) 4-6
Thppune Ao Trerehion
Oral test 3 0gm of Sodium Benzoale as Benzoic acid
Tntrasenous test 0 7 gm of Sohum Benzoate as Benzoic acud
Galacto e Tolerance Tess thain 3 0 gms of sugar excreted in 5 hr test penod
Levulose Tolerance Rlaod sugar not to nise above 130 mgm /100 c¢ of bleod
Thymol Turladity 04 umts
Cholesterol—cholesterol est~r raun 60-909 of total cholesterol
Iso Toderhon Test 109 retention 1n serum 1/2 hr
5% ar less retention 1n serum 1 hr
{greater the retention the greater the impared hiver function)
HesaTorogy
Coagulation time (Lee White) 5-8 minutes
‘Bleeding time: 1-2 minutes
Contraction of clot 1-2 hours
Prothrombin time (Quick) 22-25 second
Prothrombn time
{Shapro)—whole blood 15 5 seconds+1 5
diluted blood 39 5seconds+2 5
Ery throcy te Sedimentation Rate
Westergren—men 1-§ mm /hr
wammen 2-0mm fhr
Linzenmeier—men 350-600 minutes
women 300-600 minutes
Wintrobe—men 0-9 mm /hr
women 0-30 mm /hr

Caroiac HEstopyNaics (CARDIAC CATHFTERIZATION)
Right auncular mean pressure

~21to 43 H,
Right ventncular pressure +3mm Mg

25 systolic
2 drastolic

Pulmonary artery 25/8 rl::z: }g
Brachial artery 120//0 mean 90
Cardiac tndex (cc /mm /m?) 31+04
AV O difference 4247
Stroke volume—cc 8

0: consumption (cc /min /m?) 4

Penpheral resistance (dynes/sec /cm ¥) 1!38—152



Volume in 24 hours

p

Speaific Gravity

Total Nitrogen

Urea Nitrogen

Creatinine

Ammonia Nitrogen

Unc Aad

Chlonde {as Sodium Chlonde)
Phosphates

Sulfates

Urobilinogen (% atson)
Unnary Diastase (Amjy lase)
17 Letosteroids

Phenosulfonephthalemn test
Urea clearance

Constitu nt

Total sobids
Total protem

Alburmin

Globuhn

Fibnnogen

Total mtrogen

Non protein nitrogen
Ammonia nitrogen
Undetermed mtrogen
Hemoglobin

{men)
(swwomen)

Glucose

‘Total Lipods

Total Fatty Aads
Neutral I'at

Cholesterol

Leathin (Phospholip:ds)
Bihrubin

Chlondes (as Sodium Chlonde)
Chlondes (as Sodium Chlonde)
Sulfates (orgamic as 5)
Phosphorus morgamc
Calaum

Magnesium

Sodium

Potasaum

Drastase (Amlase)

Vitamm C (Ascorbic acid)
Todine (Protein bound)

Lipase

Allaline Phosphatase Adult
Alkahne Pho phatase Children
CO- combimng Powner
Hydrogen ton conc.

APPENDIX

TABLE I (APPENDIN)
URINE ANALYSIS

kovEy Tonervow

Broop Cyeasstry
Test Matersal
whale blaod
plasma
plasma
plasma
plasma
whole blood
whole blood
whole blood
whole blood

whole blood
whole blood
whole blood
plasma

plasma

plasma

plasma

plasma

serum

whole blood
plasma

whole blood
plisma

serum

serum

serum

whole blood
serum

plasma or serum
plasma

serum

plasma or <erum
serum

serum

plasma

whole blood serum
serum

536

750-2 000 cc.
4875
1 015-1 020
12-18 gm 1 24 hrs
1040 gm 1n 24 hrs
1,000-1,500 mgm 24 hrs
600 mgm 1n 24 hrs
400-1 000 mgm 24 hrs
10-15gm 1n 24 hrs
1-2 gm 1 24 hrs
15-3 5gm wmn24hrs
04 0 mgm
8-32 units

12-15 mgm 1n 24 hr

75% excretion of dye in 2 hrs
75-130%

mgm [100 cc

L:WO—-OJO\E
TILTY s
Loddd3
Gou am

5
01-02
4-18

<
-

14-17 (gms per 100 cc)
13-16 (gms per 100 cc )
80-120

450-350

190150

0-3:0

130-230

60-350

0108

450-300

570-620

10440 05

570-620

93110

16-2:
80-150 umits (Somogy1)
0824

3 5-8 5 gamma

Less than 1 5 cc of N/20 NaOH
1 5-1 0 Bodanshy units

$-12 Bodansky units

50-80 vol per cent

pH 7 4

pH7 €679
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‘TABLE II (APPENDIX)
Covvyesion FACTORS POR MeTRIC SYSTEM

Ezact Approrsmate
1 cubic centumeter 16 23 mumms 15 mumms
1 hter (1000 cc) 33 8fl.oz 1qt
1 milhigram 0 0154 gram 1/60 gr
1 gram 15 423 grains 15gr
1 gram 64 8 milligrams 00 mgm
1dram 3 89 grams 4gm ordcc
1 ounce 28 35 grams 30gm or30cc
1 muilimeter —_— 1/25 inch
linck 2 54cm 25em
1 pmt (16 0z) 475 00 cc. 500 cc

TABLE III (APPENDIX)
Teswerarore Coxversion FACTORS

Fahrenhert to C de—Subtract 32 from F ° reading and multply by 5/9
Centigrade to Fahrenhert—>3Multiply C ° by 9/5 and add 32 to the re<ult
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Asthma, 219, 290, 234 396, 529
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Intratracheal anesthesia 188
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Bartlett, R W, 425
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description 274
Ppreparation 274
Procedure 274
uses 274

Bassett D L, 225
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Anesthesia (conlinued)
pediatne 81
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problems encountered 7-33
records 39-39 45~47
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regiona! see Regional anesthesta
selection of 6-33
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chest operations 16~21
extremities, 26~29
head operations, 7-14
nech operations, 15~16
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penneum operations 24-23
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vascular surgery 30
sites for palpation of pulse durmg 51~52
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see Sut h
termination of care of pauent, 246-260
time of induction and termination, 43
topica, see Topical anesthesia
types of 3¢
Anesthesin see Benzocane
Anesthetist
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Anti curare drugs 486
Ants foaming agent 532
Antihistarunic drugs 486-487
Antra, cells 412
Antrotory selection of anesthesta 11
Antrum operations on 411
Anunz 35 19 278
1c plexus 22
:;:egpﬂ §9 112 135 136 168 174 188-189
205200 220-222 223 236 274 279 281
28285, 287, $42-443 472 479480 505

for 82-83

TECHNIQULES AND PROCEDURES OF ANESTHESIA

Apuea (conlinued)
causes 208
defimtion 208
Apothesene, 303
salt 308
use, 308
Apparatus, defectne 217,219 244
Appendectomy 22, 50
Apprehension 39, 213 274 288-289, 292 296
298,312-313, 34: 317 387 466
Arachnoiditis 346
Arfonad 476177, 487
Arm, 414
surgeny 28,418
Anrhy thmuas 41 134-136, 149 153, 219 22>-
227,313
arbon dioxade absorption 80
causes, 22
duagnosis 226
treatment, 226~227
Arrowwood § G, 366
Arterenol 351
Artenal <pasm, 262 267
Arteral tension 52 131
Artenal transfusion 233
Arterosclerous 461 478
Arthntis 383, 461
Artihoal mirways 107 114 120 132 144 148
151 157-168 219, 24>-246 260 271 295
301 304 488
careof 164
defimtion 157
intratracheal 166-168
nasopharyngeal 162-164
oropharyngeal 158-162
purpo eof 157
tracheal 166
types 157 161
Artificial respiration 88 90 112-113 136 142
146 150 167, 185-189 22t 223 233 2.6
241 271, 204 3124134 338 343, 491-306
defimtion 491
disadvantages mechanical devices 504
methods 491~492
automatic mechatical incufflators 499503
Dnnler respirator 496493
E & ] resusatator 493-500
Kreselman resuscitator 500-303
manual 503-504
mouth to mouth breathing 494
Naclsens 492-493
Silvester’s 494496
summary 50>-506
surgical patients 496
Arubaal ventilation 479
Artiotomy 476
Artnao J F 106
Asates 37 339
A phyxia 53 190 220 22> 231 239 241 247~
248 269 294+-29>
A<piration 30> 487 489
A.piration pneumoma, 248
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Buteaun 308
=it 0§
use 308
Butyn 308
it 0§
swnonvm 308
use 308
Butsn sulphate X9
¢
C10 2%2
Cacheuc patients 267 2.5 110 312 314
Caesarean section 12
Caflane 274 36
LCalaum chlonde 166
Calaum gluconate 240
Caleult 476
Camptelt J 4 526
Capiflan permeatahits 17%0 206
Captlary refill 233
Carbohidrate metabohsm 240
cther anesthesia 9
Carbon diowde 238 24% 341-342
abeorption 449
analeptic drug as an 506
chemical absorption of 73-82
chucal use of $0-82
color of cyhinder 63
combimng pover of 149
excess 37-38 89 208-212 234 216 2319 224
226 229 247-243 268 410 155 460466
412
m whaler >3
m respiraton system 36
filter 116
mitrous osde anesthewa 160
bypercapare 216
obstruction 23>
oxipgen
color of evhinder 63
therapn 325-529
retention 213 218 269 294 464
xcns:r&) semi-open method ether anesthesa

Carbon monowide potsoning 207 528
Carunoma 476
Cardiae arrest and massage 209 223 231-238
H1 455 4.8 507
a.d;mzxg"ue theraps 10 cardac resusaitation

defimtion 231
diagnosss 232233
of

tar Gbrll 231
prognosts of cardiac resuscitation 236-238
purpose 231
treatment 233
of defibnllation 234-236
tpes of 231
Cardwuc arthythmias 135 216
Cardiac cathenzanon 537
¢ ardiac depression 149 153
drugs 307
premedicatton 41

Canline disease 135 213 226 %01 311 3%
464465 529
crrbon dionde alrorpuinn 50
Canliac drugs 4R6
Candiae failure 145146 217 220
Cardine hemoedynammes $3¢
Cardiac hyvpertrophy S0
Cardiac trregutanien 152
Cantie smtalalits 4041 113 136 137 14,
149-150 1S3-154 226 22, 231 2346
466467
{anbac massage 231-23% 314 460 W07
with chest closed and abdamen apen 238
Cardiae muwle 233
Cardiac output 149 HO 366 4.9 06
Carhac pun 396 399
Cardiae resusaitation
adjunctive therepy 236
proguoss of 236-238
Candiac shythm 338
Cardue sptuncter 247
Cartiac surgery 466468
poor nsh patients 106
Cartiotouc drugs 276
Cardiovascular disense 113 119 167 333
Catlens double lumen endotracheal catheter 197
Carlens F 203
Carotud body 222
stumulation of 06
Carotud sius 226
Carter } B 12:
Cace M 268
Cassels W H 243
Catanacts removal of 8
Catheters care of 204
Cauda equina svndrome 347
Caudal anesthesta 378-390 467
abdominal surgeny use of for 23
anatomy 349380
anesthesta 382
comphications 382-3%3
continuoys 33>-389 467
w obstetrics 334338
contra indtcauions 383
defimtion 3,8
falure causes of 354
hugh 383-384
matenials for 350
obstetries 3133 387-38
penneum surgery 24
pleura surgery 18
rectal surgeny 26
synonyms 378
techmique 350-382
uses 378379
Caudal bloch see Candaf anesthesia
gaus:ﬂgm 393
auters 10 94 107 119 135 1
260 33 41ty 139 249

Cehac plexus 222

Central lesions 217

Central ners ous sy stem
anesthesia signs of 131
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Batten Charles T 225
Becler T J 243
Pechman oxigen analyzer 534-33>
Beecher H R 225 467
Belladonna allaloids 91 301
dematne 120
premedication 43
Bellafolline see 1 by oscy amune
Benadny1 486
Bennett S H 225
Benzednne 274
Benal alcohol, 299, 308 315
use 308
Benzocame 308 315
svnonym 308
use
Benzoquinonum 282
Best C H 225 238
Betlach C J 281
Biliary surgery 21
Bl O V 203
Bladder operations 23
Bhisters 99 140 143 139
Blocl anesthesta see Regional anesthesia
Bload 455 487
chemstry 236
hemoglobin i 207
loss 22>
pressure 4> 8890 112-114 132 136 10
220-221 22> 258 28t 312-313 320
343, HO 453 487 50607
care of apparatus >4
dropn 8
dunng anesthesia 5255
elevated 91 219-220 222
{frequency of readings 53
matenals required for determuning 33
procedure 53
teasons for deteymuning 52-°3
and soda hme 73
«mnal ane<thesta 337
sugar 136 141 149
elevayon of 149
urez 38
on vocaf cords 22%
volume 339 440 461462
Bone
grafts 29
surgery 26-29
Bomca J 203
Boothby W M 516 522
Brace D E 22>
Brachal plexus 84 200
block 414418
extremitres 28
Bradycardz 33 113 134 219 22-226 239 313

336 46>
canses 22>-226
defimuon 225
hypertension with increase a1 pulse pressure
and 230-231
Lvpotension mth decreased pulse pressurc and
218

TFCHNIQUES AND PROCFDURFS O ANESTHFSI4

Brady cardia (confinued)
sinus 22>
Bradyprea 209
causes 209
definiuon 209
m.nagement 209
Bramn
diseases 9
myunes 9> 4835
tumor 239
Breathing
bags 61-63
breathholding 221 44
difficult
causes 212
defimtion 212
management 212-213
wabahty to 213
srregufar 212
causes 212
management 212
penodic 211
causes 211
defimtion 211
management 211
Brewer Luckhardt reflex 167
Bromsahizol 31s
Broncm 222 236
divided 202
hulum of 226
operations in 267
relaxation of 259
surgery 13-14
topieal anesthesia of 192
tragma 10
Bronchial dilatation 276
Bronchial hemorrhage pulmonary 201
Bronchual obstruction 36 257
Bronchual reflex 50
stmulayon of 214
Bronchial spasm 43 168 208 219 268 271 284
463

Bronchial stenosis 200

Bronchial stunulation 214

Bronchiectasis 36 200

Bronchutis 36 461

Bronchodilators 218

Bronchograms 13

Bronchopleura fistula 190 201-202

Bronchopneumonia 247 508

Bronchorrhea 36

Bronchoscopy 14 36 193 199-200 202 247
8y 490

Bronze drag chains 251
Buching 214-215

causes 214

defimuon 214

management 214
Buerly R C 516 517
Bulbulan A H 522
Burns 140 143 149 153
Burttein ¢ L 225
Butacune see Butyn
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Butesin 308
salt,
use 308
Butyn 303
«alt 308
synonym 308

use,
Butvn sulphate 309

c

C 10 282
Cachetic patients 269 275, 310 312 314
Caesarean section 32
Caffemne 274 346
Calaum chlonde 466
Calaum gluconate 240
Caleuli 476
Campbell J A 526
Capillary permeability 120 506
Capllary refill 233
Carbohy drate metabohism 240
ether anesthesia 9>
Carbon dioude 238 248 331-342
absorpuon 449
analeptic drug asan 506
chemical absorption of 73-82
chinical use of 80-82
color of cylinder 6>
combining power of 149
excess 37-38 89 208-212 214 216 219 224
226 229 242-243 263 H0 455 465166
472
m inhaler 53
1n respiratory system 36
filter 116
mtrous oude anesthesia 160
hypercapma 216
obstruction 21>
oxygen
color of cyhinder 6>
therapy 228-529
Tetention 215 218 269 291 461
tension semi-open method ether anesthesia
100

Carbon monomde poisoning 207 528
Carcinoma 476
Cardiac arrest and massage 209 223 231238
441 455 478 507
ad,ur;;me therapy to cardiac resuscitation
6

defimtion 231
dagnosis 232-233
management of ventncular fibnllation 234
prognos:s of cardiac resuscitation  236-238
purpose 231
treatment 233
of defibnllation 234-236
types of 231
Carduac arrhy thnuas 135 216
Cardiac eathenzation 537
Cardac depression 149 153
drugs 307
premedication 41

Cardiac disease 135, 213 226 301 311
464-465 529
carbon diexide ab=orption 80
Cardiac drugs 4%
Cardiac failure 145-146 217 227
Cardiac hemodynamics 537
Cartiac hy pertrophy, 50
Cardiac trregularttzes 152
Cardiac imntability 40-41 113 136-137 14/
149-150  153-154 226-227 231 236
466-467
Cardiac massage, 231-238 314 466 507
with chest closed and abdomen open 238
Cardiac muscle 233
Cardiac output 149 440 466 479 5C6
Cardisc pan 396 399
Cardiac resusatation
adjunctive therapy, 236
prognosis of 236-238
Cardiac thythm 338
Cardiac sphincter 247
Cardiac surgery 466168
poor nish patients 106
Cardiotonic drugs 226
Cardiovascular disease 113 119 167 338
Carlens double lumen endotracheal catheter 197
Carlens E 203
Carotid body 222
sumulation of 506
Carotid sinus 226
Carter J B 127
Case E H 298
Cassels W+ H 243
Cataracts removal of 8
Catheters care of 204
Caudz equina syndrome 347
Caudal anesthesta 378-389 467
abdominal surgery use of for 23
anatomy 379-380
anesthesta 382
complications 382-383
continuous 38>-389 467
in obstetrics 387-388
contra indications 383
defimhion 378
failure causes of 384
high 383-38¢
materials for 380
obstetrics 31-33 387-388
penneum surgery 24
pleura surgery 18
rectal surgery 26
synonyms 378
technique 380-382
uses 378-379
Caudal block see Caudal anesthesia
Causalga 393
Cautery 10 94 107 119 135 141 145 149 219
261 335

Cehiac plexus 222

Central lesions 217

Central ner ous system
anesthesta signs of 134
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Central nervous system (continued)
cardiac arrest and massage 231

depressants 4 209 261,289 307 468 509

overdosage of 20§
derangements 220
diseases 211
distarbances of 239
exammation of patient 38-39
hypenmmtable states of 289
mhalation general anesthesia 8900
depth of 88
ntability 264
paralysts 338
strmulation 281 307
vinyl ether 140 142
Cerebral angiogram 30
Cerebral anema 338
Cerebral arculation, 506
Cerebral cortex, depressed 89
Cerebral damage 207, 477478
Cerebral hemorrhage 223
Cerebral mjury, 38
Cerebrospinal flud 537
Cerebrospmnal surgery 223
Cervical block 395
oesophagus surgery 21
Cerwical plexus block 390 393
anatomy 390
defimtion 390
mdications 390
lateral approach 390-392
matenals 390
neck surgery 15-16
synonyms 390
types 390
Cervical laminectomy 26
Cervical vertebrae 193
Cervico-thoracic sympathetic block 395-399
alternate method 398-399
anatomy 396
anesthesia 397
comment 398
comphcations 397
definition 395
mdications 396
matenals 396
precautions 397
techmque 396-398
types 396
Cervix surger) 24-25
Cheek 4
hemorrhage of 109
Chemotherapeutic agents 437
Chest surgery 16-21 209
Cheyne-Stohes 167
respiration 36
Children
anesthesia for 81
ether 214
open drop 99

convulsions

sdiopathic 240

Children (continued)
convulsions in {conftnued)
vinyl ether 241
hearts of 236
premedication 225, 28> 30>
surgery 95 302
head and neck 19>-197
Chloral 4 509
Chloroform 4, 125, 147-150 174, 226, 232-233
248 311
aadosis 37
admunistration methods of 147
advantages 148
cardiac imtability 36
charactenstics 5§
concentration, 147
contra indications 149
cost 149
description 147
disadvantages 149
1nhalation anesthesia .6
mtratracheal anesthesia 187
and Iner function 37-38
matenals 147-148
obstetnics, 32
overdosage 150
pediatric anesthesia 442
premedication 147, 150
properties 5
renal disease 38
respiratory infections 36
signs of anesthesia 148
technique of open method 14§
uses 147
vagal effects 40
Chlortnimeton 487
Cholecystiis acute 50
Chohnesterase 284
Chronic sub-oxygenation 212
Curcle filter 75-77 107 127 131 530
advantages 76-77
descniption 75
disadvantages 77
features 75-76
whaler 503
pediatnc anesthesia 447-452
techmque 76
Circulatory system
collapse 46 307 473
comphcations 225-238
deficency 294
depressant 188
depression 44 85 258 280 296 304 338 388
488 491 508
disturbances 38 207
ether anesthesta 94
failure 150 220 223 294 312-313 339 343
388

peripheral 247 259
wnhalation general anesthesia 8990
depth 88
local anesthetic drug 313-314
prelinunary examination of patient 36-37
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Circulatory system (contynued)
reflex changes 52
signs of anesthesia, 134
stimulants 506
viny 1 ether, 140
Circumasion 24, 433
Clement, F W, 115
Closed systems pediatnc anesthesia 477
Clots 218
Cobefrin 311
Cocane, 193 198, 214 216, 307, 434
potency 309
toxiaty 309
use 308
Cocevx 330
excrsion of, 27
Codemne 345 508
premedication 40
Cold 1sotonic saline solution 236
Cold to nenve endings 3
Colic, 249
Coltis 38 295
Colon
diseases of 294 299
surgery 294
Coma 9 347
management of due to depressant drugs 507—
508

Comatose patients 269
Complications of anesthesia 207-260
care of patient at termination of anesthesia
256-260
arculatory 22>-238
general anesthesia 207 225
neurological 238-243
record of 4546
techmcal 244-256
Conduction anesthesa, see Regional anesthesia
Congemtal defects 238
Conjunctina 85 409 410
Conjunctivitis 99
Controlled respiration 479483
Convulstons 38 142 216 239 264 272,275 281
289 296 302 3127 440 442443 455, 505
507 509
causes 239
defimtion 239
due to asphyxia 239
features 239
treatment, 239
due to carbon dioxde excess 239-240
features 239
treatment, 240
due to local anesthetic drugs 242
due to traction and posture 241242
causes 241-242
features 242
due to viny ] ether, 241
causes 241
features 241
treatment 241
ether 239-241
1diopathie 240-241

Convulsions {confinyed)
idiopathie (conttnued)
causes, 240
features, 240
sequelae 241
treatment, 240
Coramine, 486 506-508
Cord
degeneration, 347
paralysis 464
tumors 347
Cornea 408409
stimulation of 215 267
Corneal reflex 90 92 461
Coronary artery disease 478
Coronary infarction, 227
Coronary pain 393
Cortical cells 220
Cortical extract 507
Cortical iratations, 38
Cortisone 39 507
Cough 85,91 94 99 101 110-111, 117 119 140
167-168 179 183, 189 194, 213-214 259
267 276 203, 2>, 334 444 461, 480
488490

ability to 89
causes 213
management 213-214
reflex 187~188 207 465466
Courville Cynl B 225
Cranial nenves
block of 406-412
palsies 346
Cramotomy
depth of anesthesia 92
selection of anesthesta 7
Creosol, 88
Cnime investigation 272
Crossman, L W, 476
Crowing 216 219, 221, 223
Crying 214
Cubital fossa 263
Cufls 171-172 181
use and care of 204-206
Cullen S C 44 285
Curare 130 137, 281-286, 356
Cutaneous nerves 395
Cutaneous vessels, 203
Cyanide 207
denvatives 506
Cyanosis 45-46 90 92 112-114 190 207-208
zéz 219220 222-223 239 270 312, 441

carbon diocude absorption 81
causes 203
defimtion 207
Cyclopropane 4 91 131-137, 174 194 108-199
210 221 224-226 229230 232233 242
248-249 251 258 264 272 277 281 292
311 338 356 459 466467 477,479
abdormmal surgery, 21-23
aadosts 34
administration method of 131
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Cyclopropane (continued)
alcoholism 34
anerma 34
blood pressure readings 53
bronchi surgery 13-14
carbon dioude absorption 81
cardac irritability 36
charactertstics 5
chest wall surgery 17
color of cyhinder 65
complications 134-135
concentration 131
contra indications 135
cost 131
curare 137
descnption 131
diabetes 34
draphragm surgery 21
disadvantages 136
esophagoscopy 14
ether
autonomic nervous system surgery 29
changing to 137
extracramal operations 8
extrermties surgery 26-29
eye surgery
face surgery 9
fenestration operation 9
genatric patients 461
heart surgery 19- 20
hypertension 34
hypotension 34
due to hypovolemia 33
nfections respiratory 33
1nhalation anesthesia 56
intra abdominal pressure 34
intra-cranial pressure 34
intratracheal anesthesia 187
mtubatton with pentothal and muscle relax
ant 190-191
Jaw surgery 11
larynx surgery 12-13
Iip surgery 10
hver insuffictency 34
lung surgery 18 19
mastoidectomy 9
matenals 131-132
mediastinum surgery 19
mental diseases 34
mouth surgery 10
mynngotomy 9
nech surgery 15-16
obstetrics 31-33
oesophagus surgery 21
oxygen using McKesson 133
pediatnic anesthesia 442 451
pertneum surgery 2425
pharynx surgery 12
pleura surgery 17-18
premedication 131 136
procedure 132-134
properties 3
yectal surgery 26

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Cvclapropane {continued)
renal msufficiency 34
resprratory ifections 33
signs of anesthesia 134
thoracic surgery 16
uses 131
vagal effects 40
vascular surgery 30
ventriculogram 7

Cylinders for gas storage 63-65

Cyprane inhaler 154-156

Cyst removal of 8

Cystotomy 23

D

Debilitated patients 275 310 312 314
Debndements 280
Decamethonum 282
Decompensation 227
Decortication 464
Defibrillation 234-236
Degenerative diseases 338
Dehydration 37 149 212 218 243 294 304
339 441 463 467
Delirtum 46
emergence 136 242
mhalation general anesthesia 88
tremens 275
Demerol 242 261 277 279 345 467 486 508
pentothal succiny | choline dnp 287
prnciple 287
procedure 287
premedication 4041
Dentil extractions 10 88 138
Dental surgery
analgesia 107 115
mtrous oxtde oxy gen demand prmaiple for 126
Depressant drugs 229 441 479 491
coma due to 507-508
overdosage 207 507
Depression 8 11 13 505
postoperative 478
Description of drugs 5
Desoxyephednne 338
Dextran 487
Dextrose 261 271
Diabetes 37 42 95 113 120 294 299 461
carbon droude absorption 80
drugs to use for or dunng anesthesia 34
mellitus 149
Diaphragm 21 89 134 220
huccoughs 215
infections 1n area of 215
restraint of movements 207
traction of 214
traumatic conditions 1n area 215
Duarrhea 441
Diathermy 473-474
Dibucaine see Nupercaine
Dicodid 508
Diethyl onade sec Fther
Digitahs 39 236 486 506
Digits block of 424
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Diln dromorphinone see Dilwdid
Dilatation 248
Dilavcid 209 242 261, 456 503
demerod &
premedicauon 40
Inile J M, 510
Dimethy | tubocurarine 282
Diothane 308
salt 308
use 308
Drplopia, 250 346
Discases 6 33-34 see also under spearfic diserses
differentiating 396 399
Distension 339
Durests 508
Dierticulectomy 23
Dizziness 143 154 2.9 281 345
Dolammn 315-316
Dramamune 487 489
Dressings removal of 250
Duanker P 498
Drninker respirator 496-198
Dromoran, 4
premedication 41
Drowsiness
progressive 313
prolonged 294
Drug addiction 38
Drug possoming 508
Drug reaction 486
Drugs
and routes 4
available 4
charactenistics of §
chemucal names >
combinations 4
description 5
formulae §
general properues of §
1n postanesthetic recavery room 486487
mflammable 248
nhalation anesthesia 56
non mflammable 248
non volatile see Non volatile drugs
packaged S
preseniative 5
stability, §
volatile 4
Duke snhaler 154-156
Dura at base of skull 413
Dwyer C 364
Dy scrasias, 37
D)sprstza 16 36 216-217 220 304 312 464 529
&

carbon dioxide absorption 81
causes 213

definition 213

management, 213

F

L & J resusatator 499-500
E KR G 36 233234
Ear 9

547

Tar {continsied)
auncle of 413
Fchman, Morns 517
Tdema 259,460
of glotis 200
Tdrophomum 283 486
Fdwards Waldo B 388
Tibow 418 421422
1 lectnical equipment 249 335
in operating room 250-251
saw 249
Tlectro shock therapy 2%4
I lectrocardiograph, 226-227 466 470
Tlectrolytes 213,226 303 462
Flectrosurgscal unit, 249, 264
Yln D C 238
Fmactation 461
Fmergency surgery, 42 279
1 children 441
Fmergence delium 242
causes 242
defimtion 242
treatment, 242
Fmests 37 45 83 838 111, 119 206 26-2+7
211, 338 485
causes 245246
dangers of 247
defimtion 245
post anesthetic 268
prophylaas 246
teeatment, 246
Lmotional status of patrent 35
Emphysema 238 161 529 532
Emp)ema drainage 17 464
Encephalitis, 38, 377
Encephalogram 8
1 ndobronchial anesthesia 197-203
advantages
defimtion 197
disadvantages 202-203
indications for 197
intubation using direct ision  199-200
precautions 202
techmque 197-199
tube, 465
when desirable 200-202
Endocrme glands, diseases of 37
Tndoscopy 107 279, 302
Fndothebum 217
Endotherm 107
Indotracheal tube 193 210 271 284
Lnema 288
rectal anesthesia 3
Enophthalmos 397
Lpartenial bronchus 203
Ephedrine 228 304 311 314 329 335, 338 342
341 360 383 506 508
premedhcation 31 359
sulphate 327
Epidural analgesia segmental 378
Emrdural anesthesia 306 373-380

autonome neryous sy stem surgery 29
defimtion 3 373
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Epidural anesthe.a (conitnued)
Iocal anesthetic drugs 308
procaine 310
spinal 374-378
synonym 373
types 373 374

Epiglotts 218 459

Epilepsy 38 239

Epinephrme 41 136 147,150 153 226 229,311

313-314 34 319-352, 354 357 3I8
387 433434 462 506
cardiac irntabihity, 36

Epistaxis 164 168 185

Epithelum, 217

Ergotamune 346

Enythrocyte count, 35

Esophagoscopy 14

Esophagus 21 222, 46%
catheter in 183
surgery, 102

Ethene sec Ethylene

Ether 4, 81,92-106 209-211 213-215 224 242,

248-249, 251 261, 264, 277 281, 288 292
294, 441 459 462 509
abdomunal surgery 21-23
aadosis 37
admimistration, methods of 93
advantages 94
alcoholism 34
analgesia 100
descniption 106
preparation 106
procedure 106
uses 106
anemia 34
autonemic nervous system surgery 30
bronchi surgery 13-14
charactenstics §
chloroform 147
arcle filter 75
concentration 93
contra dications 95
convulsions 239-241
cost 93-91
description 92
cisadvantages 94-95
esophogoscopy 14
ethy! chlonde 143 145
face surgery 9
fenestration operation 9
genatric patients 462463
heart diseases 34
heart surgery 20
hook 102-103
hypertension 34
hypotension 34
induction of 93-94
inhalation anesthesia 56
msufflation 101-10>
advantages 103
disadvantages 103-104
matenals 103
premedication 102

Ether (confinued)
msuffation (continned)
prinaple, 101
techmgue 103
types 102
uses 102
vanations of 103
ntra abdommal pressure, 34
intra-cramal pressure 31
intratracheal anesthesia 187
1ntravenous 276
Jaw surgery 11
larynx surgery 12-13
Tiver function 36-38
mental diseases 34
mouth surgery, 10
myocardial disease 33
obstetnes 31-33, 301
o1l 1n obstetnics 301
open drop method 95-100
advantages 98
apparatus 9>-97
complications 98100
concentration 95
disadvantages 98
encephalogram 8
premedication 93
pricple 92
signs of anesthesia 93
techniques 97-98
uses 95
oxygen insuffiation mtratracheal anesthesia
203

pediatric anesthesia 442 451
permeurn surgery 24-2%
pharynx surgery 12
pleura urgery 18
premedication, 93
properties 5
rectally admimstered 300
advantages 301
complications 301
contra mdications 301
cost 300
defimtion 300
disadvantages 301
dosage 300
matenals 300
premedication 300
procedure 300-301
signs of anesthesia 301
uses 300
renal disease 38
respiratory infections 33 36
semi-open method 100-101
advantages 100
disadvantages 100
prinaple 100
technique 100
uses 100
thyrotowcoss 34
to and fro filter 78
uses 93
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Tther {continued)
salvular disea ¢ 33
sascular surgery 30
viny] ether 138
TLthmod cells 412
Lthy] alcohol 261
mhahition 532-534
intravenous 246-2¢7
Lithyl chlonde 4,94 143-147, 210 226 232-233,
248, 311
admmstration methods of, 143
advantages 145
anesthesia signs of, 145
cardiac intabihty 36
charactenstics §
complications 145-146
concentration, 144
contramndications 145
cost 143
description, 143
disadvantages 145
inhalation anesthesia 56
wtratracheal anesthesia 188
matenals 144
pediatnc anesthesta 442
premedication 144
properties 5
resprratory infections 36
synonym 143
technique 144
uses 143
Ethyl ether 125 276 442
Ethyl hexanol 534
Ethylene 4 94 115-131 136 211 248-249 251,
258 264 272,277,281 467
aadosis, 34
advantages 115119
alcohohsm 34
anemiz 34
anesthesia signs of 117-118
anoua signsof 119
autonomic nervous system surgery, 29-30
charactenstics §
chest wall surgery 17
color of ¢y linder 65
complications 119
concentration 115
contra indications 119
cost.
description 115
daphragm surgery, 21
disadvantages 119
esophagus surgery 21
ether 81 356
BulONOMIC NEIVOus system surgery 29
by insufflation 101
extracranial operations 8
genatnc pauents 463
heart diseases 34
beart surgery 19-20
hypotension 34
due to hypovolemua 33
1nhalation anesthesia, 56

Tthy lene (continued)

wntea abdominal pressure, 34

intratrachent anesthesta 188

lip surgery,, 10

Tiver Insufficiency, 34

lung surgery, 18

matenals, 115-116

mediastinum  surgery, 19

mental diseascs, 34

myocardial discase 33

neck surgery 15-16

nitrous oude, demnd type appartus  120-
122

ohstetnes 31-33
pediatric anesthesia 442 451
penneum surgery, 2425
pleura surgery, 17
premedication 115
procedure 115-118
properttes §
renal msufficiency 34
Tespiratory infections, 33
technique
Nargrafl bag and soda lime absorber, 125
mtrous oude ether-oxygen sequence using
bag and filter, 12>-126
nitrous oude or ethylene to and fro unit
127-131
mtrous oude oxygen-demand prinaple for
dental surgery, 126
oxygen demand pninaple 127
thoracic surgery 16
thyrotoxicosts, 34
uses 115
valvular disease 33
and vinyl ether 138

Enans, J H, 516

Eventrations 21

Eversole U H 348

Ewipal 239, 261 272-273 286 312 356-357,
452

ntratracheal anesthesia, 188
premedication, techmque of 43
rectal 305

suntal 4

Ewviscerectormes pelvic, 476
Exarunation of patient preliminary 35-39
Exaitement 46 85-86 88-89 94 99 115 136

146 214 217, 225 230 242 274 276-277
281 293 301 213

Explosions, 248-253

definstion 248

Extra cardtac surgery, 468

Extracramal operations 8

Extradural anesthesia, see Epidural anesthesia
Extradural block see Caudal anesthesia
Extremuties

1schemra of 55
surgery, 26-29 374

Eye 413

eyeball
enucleation of 409
protrusion of, 410



350 TECHNIQUES AND PROCEDURES OI' ANESTHESIA

Eye (continued)
eyehd 408,410 412
muscle 410
paralysis of 409
prelumnary examnation of patient 38
reflexes 89 91 221
signs 221-222
surgery 8 92 215 267

F

Face 408 113
mfections about 414
pieces inhalation anesthesia 59-60
surgery, 9 102-103 220 259, 406
Fecal incontinence 347
Femoral nerve block 125-428
cutaneous 427-428
Fenestration operations 9 476
Fetal hemoglobin 441
Fever 35 42 113 119 243
carbon diovide absorption and 81
Fibollation 238, 466
Fibrinogen 487
Fibrosis 212 400 461
Field block 306 432-439
abdominal surgery 21-22
defimition 3
local anesthetic drugs 308
matenal required 316-317
procane 310
Filters 73
arcle 75-77 107 127 131
to and fro 77-80 131
Fingers 416
block of 423 424
Fires 248-253
definition 248
Flacadity 113
Flagg Paluel J 206
Flaxedil 282 286
Flooring conductive in operating room 253
Flowmeter 37 66-70
Flud balance 37 326
Flud loss 465
Fluoroscope 249
Foldes T 285 336
Foot 429
fractures 428
operations on 428
Forceps 182
Torearm 414 46
operations on 414 418
Foregger apparatus
Foregger Rlchard 67 71 76 96 160 165 182
452 4!
Formula of drugs >
Fractures
depth of anesthesia 92
reduction of 9 26-29 1.
Frank H P 143
Fberg O 203
Frost bite 472

G

Gagging 188, 292 489-490
Gallamine 282
Gallbladder 222
elevatton of 85
stomach traction on 246
traction on 224
Ganglionic bloching agents 218 476478
Gangrene 262 267, 424, 431 462 474
Gases cylinders for storage of 63-6>
Gasping 441
Gasserian ganghon block, 406-409
anatomy 406-407
anesthesta 408
complications 409
contra indications 409
defimtion 406
1ndications 406
materials 407
precautions 409
techniques 407408
types 406
Gastric dilatation 37
Gastric hemorrhage 248
Gastric retention 441
Gastric surgery 21 248
Gastro mtestinal tract 504
anesthesia absorbed through 3
mantpulation of upper 248
and preliminary examination of patient 37-38
General anesthesia
agents 284
complications of 207
Gemtala 24 211 311
Genstocrural nerve 437
Gentto unnary system and preliminary examina
tion of patient 38
Gentatric patients 461464
Gillespie N A 92 206
Gilman A 106 115 127 137 120
Glaucoma relief of 8
Glossophary ngeal neuralgra 406 413
Glottis 187
Glucose 150 153 344
Glucosides 236
Gortres 15
Goodman T 106 115 127, 137 150
Graubard H 281
Greely P O 238
Greene B A 256
Gnffith H R 28>
Grove D D 203
Grunting 223
Guedel A £ 45 92 206 238 480
Gums surgery 10
Guathmey J T 106 302
Gynecological surgerv 92 368 38>

b4
Habituation 38
Hale D F 478

Hall v 203
Hand 416
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Hand (contisued)
surgeny 2% 414 421
Hartal route 406
Hathwn H R S17
Head
bands inhalition aneathean 60-61
mjury 485
<urgery 102-103 166, 220 432 451
snfants and children 195-197
<clection of ancsthesn 7-14
hroncht 13-14
car 9
esophagescopy 14
eye R
face 9
w11
larynx 12-13
hp 10
mouth 10
shull 7-8
Headache 142 34>
spinal 276 342
sudden 312
Heart 461
block 226
disease 33 149 154 227 238 268 293 472

478

effect of ethy] chlonde 146

expo e for massage 232

surgery 19-20 4/2
Heat stroke postoperative 243
Helum 248 S11

color of cylinder 6>

oxygen

color of ¢y linder 6>

therapy 579-531
Hematocnt 236
Hematology 3537
Hematomas 242 348
Hematuna 276
Hemocentration 508
Hemoglobin

m blood 207

content 3y

fetal 441
Hemolysis 276
Hemorrhage 52 114 120 227 339 474 476 478

gastnic 248

pulmonary hronchial 201
THemorrhoidectomy 26 50
Hemostasis 475 478
Hepatic damage 141-142 145
Hepatic disease 141 280
Hepatic function 136
Hepatic insufficiency 141 294
Hepatic surgery 21
Hepatitis 149-150 153-154

toxic 187
Henng Breuer reflex 222 479 50,
Hernia

epigastric 21

femoral 22

haatus 238

»n
xn

Hernix {continned)
inguinal 22
reprur of 21
Hernsoplasty, 92 437
Heron, ~08
Hezamethonium 4/6-477, 487
Hexobarhital 272
Hexyleaine 193 308
«alt 308
synonym 303
use 308
1hiatus herma 238
Hiccoughs 215-216 528
causes 218
charactenstics 215
defimtion 215
treatment 21>
Hilar sumulation 214
Hilum 465
reflex sumulation of 208
Hinds C B 378
Hingson Robert A 388
Hip surgery of 29
Horner s syndrome 392, 397
Horton J W 256
Hosler Robert 232 237
Humdity 10 operating room 251
testing 254-25>
principle 25425+
procedure 255
use 23>
Hydrobromic aaid 29
Hydrocelectomy 24
1 Hydroxy 2 tnbromethane see Tnbromethanol
1 Hydroxy 2 tnchlorethane see Trichlorethanol
Hjydroxydione intravenous 277-279
Hyman A S 238
Hyoscyamune 264 303 486
use of for premedication 156
Hjyoscne see Scopolamine
Hjypalyesia 352 354
in extrermities 370-371 373
Hyperbanc solutions 332-333
Hypercapma 90-91 212 216-217, 239-241 244
causes 216
definttion 216
sequelae 216-217
symptoms 216
Hy peresponsive reflexes 215
Hyperflexion 219
Hypendrosis 396
Hypertentatihty 510
Hyperpnea 36 75 91 100 110-111 117-118
126 128 132 208 211 216 250 507 529
carhon diovide ahsorption and 81
causes of 208 211
definttion of 208 211
management of 211
Hyperpyreua 455
Hy pertension 37 50 112-113 119 136 149 100
216 219 293 311 338 402 461 467 529
carbon dioxide absorption and 80
drugs to use for or dunng anesthesia 34
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Ese (continued)
eyehd 408 410 412
muscle 410
paralysis of 409
prelminary examunation of patient 38
reflexes §9 91 221
signs 221-222
surgery 8 92 215 267

F

Face 40§ 413
infections about 14
preces inhalation anesthesia, 59-60
surgery 9 102-103 220 259 466
Fecal incontinence 347
Temoral nerve block 425-428
cutaneous 427128
Fenestration operations 9 476
Fetal hemoglobin 441
Fever 35 42 113 119 243
carbon diouide 1bsorption and 8t
Fibnllation 238 166
Fibnoogen 487
Fibross 212 400 161
Faeld block 306 432139
abdominal surgers 21-22
defimtion 3
local anesthetic drugs 30%
matenat required 316-317
procaine
Filters 73
arce 7>-77 107 127 131
to and fro 77-80 131
Finger< 416
block of 423 424
Fires 245-2-3
defimtion 248
Flcadity 113
Flagg Paluel J 206
Tlaxedil 282 2%6
Flooning conductive 1n operating room 253
Tlowmeter 57 66-70
Fluid balance 57 326
Fluid loss 36
Tluoroscope 249
Foldes F 28~ 336
Foot 429
fractures 428
operations on 428
Foreeps 182
Forearm 414 416
operations on 414 418
Foregger 1ppiratus 66
Foregger Richard 67 /1 76 96 160 165 182
452 457
Formula of drugs
Fractures
depth of anesthesia 92
reduction of 9 26-29 138
Frank H P 143
Friberg O 203
Frost bite 472

TECHNIQUES AND PROCEDURES OF' ANESTHESIA

G

Gagging 183 292 489-190
Gallamine 282
Gallbladder 222
elevation of 85
stomach traction on 246
traction on 224
Gangliome bloching agents 218 476478
Gangrene 262 267 424 431 462, 474
Gases cylinders for storage of 63-65
Gasping 441
Gassenan ganghon block 406-409
anatomy 406407
anesthesta 408
complications 409
contra mdications 409
defimtion 406
tadications 406
matenals 407
precautions 409
techniques 407~408
types, 406
Gastne dilatation 37
Gastnic hemorrhage 248
Gastrc retention 441
Gastric surgery 21 248
Gastro intestinal tract 504
anesthesia absorbed through 3
manipulation of upper 248
and prelimmary exarunation of pateent 37-3%
General anesthesia
agents 28%
comphcations of 207
Gemtalia 2% 211 311
Gemtocrural nerve 437
Gemt ry systemand p
tion of patient 38
Genatric pattents 461164
Gillespie N A 92 206
Gilman A 106 115 127 137 150
Glaucoma relef of 8
Glossophan ngeal neuralga 406 413
Glottrs 187
Glucose 150 153 344
Glucosides 236
Goitres 15
Goodman L 106 115 127 137 1~0
Graubard H 281
Greely P O 238
Greene B A 256
Gnfiith H R 28>
Grove D D 203
Grunung 223
Guedel A E 4> 92 206 23% 480
Gums surgenn 10
Gwathmey J T 106 302
Gy necological surgers 92 368 38>

n

'y examina

Hatituation 3%
Hale D I 478
Hall W 203
Hand 416
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Inhalation therapy (continued)
posiliye pressure oxy gen therapy, 531-532
practical hunts $27-528

Inhaler, 59
application of 8585
excess accumualation of gas in, 244

causes 244
svmptorms, 243
leaks 1n 234-245

Insuffation S56-57
automatic mechanical insufffators 498-503
intratracheal anesthesia 203-206

matenals 204

prnaple 203

techmque, 204
manual 503-504
mouth to mouth breathing 494
pediatnic anesthesia, 445

Intercostal bloch
pleura surgery, 17
{horacic surgety, 16

Intercostal muscles 89-90 212-213
paralysis 325

Intercostal nerves
block 424-425
nennalgpa 393
paralysis 338

Intercostal paralysis 336 338-339

Intercoupler 107, 116 132 251 253-254, 257
care of, 254
to connect 253-2>4
descripion 253
Horton, 250
purpose 253

Intercouphing wet towel 23
matenals, 255
prnaple 25§
procedure 255
uses 255

Intestinal obstruction 37 167, 248

Intestinal operations 22

Intocostnn, 282

Intra abdominal injunes, 37

Intra abdomenal pressure 34 339

Intra artenal injection 3 262

Intratracheal anesthesta, peciatnic, 456460
Intracramal diseases 42
Intracranal lestons 38 208 211 220 491
Intracramal pressure 34 38,42 91 .

P 230p289 ,42 91 95 208-212,
Intracramial surgery, 7 289, 432
Intracranial tumors 476
Intractable pan rehef of 374
Intradermal wheal 320 341 360-361 375, 304
Intra laryngeal surgery, 92 '
Intramedullary mjection 3, 262
Intramuscular anestheywa 3
Intramuscular seconal 285
Intranasal insuffiation 102
TIntranasal surgery, 10§

Tntranawl test, local anesthetic drugs, 314 319~
30

Inteaoral 1nsufflation, 10>

ether,
Intrpentoneal anesthesa 3
Intrapharyngen! surgery, 10
Intra.nil alcohol 366-367
Tntraspinal pressure 334
Intrathoreic mampulation, 226
Intratracheal airways, 166-168, 503

advantages 167

comphcations 168

disadvantages, 167
Intratracheal ancsthesia 7-33 168, 258-259

anesthetic agents for, 187188

complications technical 188-190

defmuion, 168

snsufflation, 203-206

obstruction causes of 190

techniques 168
Tntratracheal catheter, 224

in bronchus 214
Intratracheal nsufflation

ether, 102

techmque Ayres 195-197
Intratracheal ntubation 36 224
Intratracheal surgery, 92
Intravascular anesthesia 3
Intravenous anesthesta, 107, 115 131

pediattic anesthesia 452

premedication techmque of 43
Intravenous barbiturates cardiac output 37
Intravenous ether 276

comment 276

desenption 276

objecttons 276

procedure 276

uses, 276
Intravenous ethy) alcohol 276-277

advantages 277

comment, 277

description 276

disadvantages 277

matensals, 277

procedure 277

ues 276
Intravenous fuds 243

excessive amounts of, 217
Intravenous hydroxydione 277-279

charactenstics 278

disadvantages 278

matenals 278

premedication 277

preparation 277

prnaple 277

pracedure 278

uses 277
Intravenous injection 3 261
Intrayenous paraldehyde 275-276

contra indications 275-276

description 275

dosage, 275

techmque, 275

553
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Hypertension {conisnued)
with mcrease in pulse pressure and bradycar
dia 230-231
causes 230
treatment, 230-231
with mcrease 1n pulse pressure and tachycar
dra, 229-230
causes 229-230
treatment 230
with shght or not change in pulse rate, 229
causes 229
treatment 229
Hyperthermia 241 243 440
causes 243
dunng operation, 243
post anesthesia 243
description 243
treatment 243
Hyperthyroidism, 42 225 289
Hyperventilation 98 174 188 191, 208 221
239 242 472-473 479 480 50> 528
Hypnosis 261 268 272-276 288 297, 303-304
461

with amnesta 264
with non volatile drugs 215
Hypocalcerma 240
Hypocapnia, 188 208
Hypoidrosis 397
Hypopharynzx, 194 258
Hypopnea 209, 221
causes 209
definition 209
management, 209
Hypopotassema 284
Hypostatic congestion 236
Hypotension 37 44 149 154 218 267 269 274
278-280 283 293 304, 311 313-314 327
335-336, 337-339 342 344 360 376-377
383,388 453 455 462 46% 476-478 508
drugs to use for or during anesthe 1a, 33-34
spinal anesthesia 40 43
with decreased pulse pressure and bradycardia
228

causes 228
treatment 228
with decreased pulse pressure and tachy cardia
227

causes 227
management 227
Hypothalamic center depression of 267
Hypothermua 19 268 466
dunng anesthesta 467476
intentional 243
Hypothyroidism 42
Hypoventilation, 215, 231-232 269 283 455
466 508
Hypovolemia hypotension due to 33
Hystena 313
I
Tiopathuc convulsions 240-241

Iglaurer, S, 225

Tgnition 1 operating rooms sources of, 248-249

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Infants
head and neck surgery, 195-197
oxygen tents 525
premedication 285
Infections 35-36, 38-39 348 395 409 417 441
and arcle filter 77
about face, 414
local 322,383 388 402 412
pulmonary 236
respiratory 9 145
respiratory tract 9 95, 141 149, 154, 293
about vertebral column 339
wound 236
Infiltration anesthesia 292, 306 39>
defimtion 3
local anesthetic drugs 308
matenal required 316-317
nech surgery, 15
premedication, techmque of, 43
procame 310
vasoconstrictor drugs 311
Inflammable drugs, 248
Inflammation colomec 38
Inguinal region
field block of 437-438
hermoplasty 437
Inhalation anesthesia 56-206 264 281 293 298
admmistration of 56
chloroform 147-150
cyclopropane 131-137
defimition 3
endobronchial anesthesia 197-203
ether 92-106
ethyl chlonde 143-147
ethylene anesthesia 115-131
sufflation intratracheal 203-206
wntratracheal 168
overdosage 507
management of 220-223
nitrous oude 106-114
premedication technique of 4143
techniques of, 82-92
application of masks and inhalers, 85-88
depth of anesthesia 88 92
position of patient 83-85
preparation for 82-83
premedication 4143
stages of 88-92
transtracheal anesthesia 192-197
trichlorethylene 151-154
type and methods 56-82
apparatus and equipment 5673
available drugs 56
chermcal absorption of carbon dioude
73-82

vinyl ether 137-143

Inhalation therapy 511-535
analyzing for oxygen 534-535
carbon dioude-oxygen therapy 528-529
ethyl alcohol inbalations 532-534
helium-oxygen therapy 529-531
malung rounds on patients recenving 527
oxygen therapy 511-526
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Intravenous paraldehy de (continued)
uses 275
Intravenous procaine, 280-281
contra indications 280
description 280
matenals 280
precautions 280-281
procedure, 280
uses 280
Intravenous sodium evipal 272
description 272
rate of injection, 272
vanations 1 techmque 272
Intravenous sodium pentothal 264-271
advantages 268
complications 267268
contra indications 268-269
description 264
disadvantages, 268
dosage 264
matenals 264-265
precautions 269-271
premedication 264
preparation, 264
procedure 265-267
stgns of anesthesta 267
uses 264
Intravenous sodm surital 271-242
description, 271
vanations in techmque 272
Intubation 214 281 283 443
anesthesia techmques 190-191
endobronchual 199-200
endotracheal 193
instruments used for 168-172
intratracheal 224
neck surgery 16
pre anesthetic 193-194
with indirect laryngoscopy 191
with pentothal cyclopropane and muscle re
laxant 190-191
with pentothal and muscle relaxant 190
with pentothal mitrous oxide ether and muscle
relaxant 191
Todide 217 284
Tron lung 496~498
Tsobaric solutions 332-333
Ttching intractable 280

J
Jaundsce 34 38,95 280
Jaw 11
flacadity 187
ngid 189

surgery 406 411 413
Jefferson respirator, 480
Johnson, G E, 285
Joumts

explorations 28

surgery 26-29
Jones, W H 356

TFCHNIQUES AND PROCEDURES OF ANESTHESIA

K

Kane H F 299
Kelene see Ethyl chlonide
Kemithal 261
Keown, K 203
Keratihis 409
Kershner D 332
Ketosis 489
Ridney
disease 149 154 269 276 299
function 536
hemusection of 476
operations 23, 364
Knee surgery 29
Rmght Ralph T 417
Rreiselman resusatator 500-503

2
Labat G 384 418 422-424 426 428 430-132
438439

Laboratory data 35
Lachry mation 134
Lammectomy 26-27, 92
Laryngeal edema 218 242 460
Laryngeal reflex 90-91 187-188 20> 213 221-
222 257 259 269,295 461 509
Laryngeal spasm 43—44 46 91 99 110 117
135 137 145 167 187-188 208 217-218
221-223 247-248 257-259 267-271 293
304 441442 453 463
management of 223-224
causes 224
defimtion 223
symptoms 223-224
treatment 224
Laryngeal stumulation, 292
Laryngectomy, 13
Laryngoscope 168-169 172-179 185 187 190
193-194 198-199 457 trauma from 224
Laryngoscopy 167 180-181 281
intubation 191
Laryngitis 168 185
Larynx 168 194 441
secretion in 217 224
surgery 12-13 102 269
topical anesthesia of 192
trauma 186
Leg 429
one legged spinal anesthesia 357
pawn m, 387
surgery 29 428
Lemmon W T 361
Lens transplants 8
Leptomeningitis 346
Leulocyte count 35
I hyoscyamine premedication 41 151
Lidlag 221
Lid reflex 83 292
Lidocaine 193 303 310 378 489
salt 303
synonym 308
uses 308
Light reflex 89-90
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Muscle (continued)
relaxants (confinued)
myocardil discase 33
pediatne ancstheaa, 443
precautions 283
purpose, 281
respiratory infections, 33
and thiobarbiturates 285-286
uses 281
ralvular discase 33
relixation 6 45, 93 106-107, 112 119, 130
137, 140-141, 174, 222 268-260 278~
279 335, 317
ngdity 91, 145
pasm 39 113 146 281 42
suture of tendons of small 92
tone §9-90 221
turching of 216 268 312
Myehus 38, 346-348
\Myocardium 20 233-234
depression 226 313
disease 33 36 338
irntalhty, 233 236 280
Mynngotomy, 9
“Mytolon 282 286
N
NP N,38
Nalhne see Nalorphune
Nalorphine 209 486 506
of

p due to 508~

509
Narcoanalysis, 264 272
Aarcointerrogation 264 272
ustng pentothal, 273-274
procedure 273
purpose 273
Narcotics 4 209 213, 261 338 345 454 461
476 486 489
basal psychic sedation 40
by intravenous route 2/9-280
definition 279
dose 279
technique, 279
uses 279
treatment of depression due to with nalor
plune 508-509
Nasal catheter 513
Nasal cavity 410
Nasal septum 184
Nasal surgery 195
Nasoendotracheal anesthesia 196
Nasopharyngeal abnormalities 36
Nasopharyngeal airnays 162~164
advantages 163
descriptron, 162
disadvantages 163-16%
features of 163
msertion 164
Naso pharynx 412
Nazsotracheal atrmay
insertion of 181-186
advantages 185

557

Nasotracheal aicway (continued)
insertion of {continued)
description 181
by direct vision 186-187
dicadvantages 183
farluzes in Intubation 183-18>
matenals 182
preparation of, 183
procedure 183
successful sntubation, 183
types 181
obstruction sites of, 189
Nauses 8 37, 45 111, 119, 247, 274 278-279,
312,336 338 342 345, 357, 462464 489
anti nausea drugs 487
ether analgesia 106
post ancsthetic 136 140, 145, 149, 152, 304,
335

Neck, 313
fections of, 392
muscles relaxed 187 218
surgery, 103 166 213, 259 451
infants and chldren 19>-197
Necrosis 473
subcutaneous fat 472
Negroes cyanossin 114
Nembutal, 131, 274
premedication 43 359
Neocane s¢e Procame
Neoplasms 38 223, 383, 476
vascular 476
Neosynephrne 311 314,338 351, 508
Premedrcation 41
Neothestne, sec Mety caine
Nephrectomy 352
carbon dioxide absorption 80
Nephrosis 38

erve
blocks 292 306-324 406-432

acdosis, 34
aleoholism 34
anemta 3%
defimition 3
diabetes 34
extremties surgery 26-27
genatric patients 462
heart diseases 34
hypotension 31

due to hypovolerma 33
tatra abdominal pressure 3¢
intra-cranial pressure 34
Jaw surgery 11
lip surgery 10
hver insufficiency 34
local anesthetic drugs 308
matenal required 316-317
mouth surgery 10
myocardial disease 33
premedication techmque of 43
preparation of patient 320
procame, 310
renal insuffictency 34
respuratory infections 33
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Mastectomy, 92
Mastication, muscles of, 413
Mastoidectomy 9 92
Maxllary nerve block 409412
anatomy 411
anesthesia 412
complications 412
contra ndications 412
defimition 410
ndication, 410411
matenals 411
precautions 412
techmque 411412
types 410
Maxon, L H, 348
McKesson anesthetic apparatus 124
McKesson E 1,124
Mechanical msufflators 498-503
Mechanical respirator 480
Median baselic vern 262
Median nerve block 418421
Mediastinum 464
surgery, 19
Medication 46
Medicolegal standpomnt 83
Medulla
anemia 338
compression 211
depresston 90 209 221 223,293 476
stimulation of 506
Megacolon 325 453
Megger 256
Meningismus 345
Menmgitis 38 239 345 348 377
Menigomyelitis 346
Mental state of patient 38
diseases, 34
disturbances 461
Mependine see Demerol
Mesentery 222
reflex simulation of 208
traction on 224 228
Metabolism 474
carbohydrate 95 240
ether anesthesia 95
and prelimnary examimation of patient 37
rate 42 107 113 115 120 159 2890 293
30> 441 461
basal 35 37
carbon dioade absorption 81
reduction of 3
Metapon 508
Methadon 4 486
msentil 261
premedication 41
Methednne 311
Methy] alcohol 276
Methyl tubocurarine 286
lethy lene blue 345 347
Aetrazol 201 294 304 486 506-508
Metnc system come;ssxém factors 538
mecostnn
l;\i:t‘;‘;;n:e, 308 310 334 368, 378 389, 489

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Metycaine {continned)
potency 309
salt, 308
spinal anesthesia 325
synonyms 308
toucity, 309
use 308
Miosis 397
Moles excision of, 9
Molitor H 298
Monocame 303 310 368
salt, 308
spinal anesthesta, 325
use 308
Monochlorethane see Ethyl chlonde
Morphine 4 209 242 261 264 275 277 320,
338 343 352 357 361 486 508,528
and ether 93
and intracrantal pressure 38
and other denvatives of opum 42
premedication, 40 44 93 95, 102, 107, 115
131, 136, 138, 142 144 147, 151 156
289, 299, 326 359, 461, 474
sulphate 279
premedication, 43, 300
thyrotoxicosts, 34
Motor centers stimulation of 239
Motor paralysis 336 343 352 429
Mousel L H 433 435
Mouth
mucous membrane of 413
surgery 10 166
Mucus 39 91 98 110 140-142 149 154 218
257 442

excessive, 217
causes 217
source 217
treatment 217
formation 220
membrane 224
diseased 38
on vocal cords 224
Muehlberger C W 297
Multiple sclerosis 347
Muscle
depressant 476
operations 29
paralysts 312 336
relaxants, 131 187 189 216 264 272 281-
284 292 480
alcoholism 3%
available drugs 281
curare procedure using, 283
drabetes 34
dosage 283
duration 283
hypertension 34
ntra abdominal pressure 34
mtra-cramal pressure 34
intubation with pentothal 190
b wit] land it
ether, 191
mental diseases 34
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Nutntion 461
\ystagmus 223

0 E \f mad 532
technique 521-522
Olesc patients 167 344 39>
Olstetrics 31-33 92 138 250 301 3n
134 35 3,9-3%0 183 3°8 467
analgesia 85 107 115 129 147 151 293 30
caudal anesthesta 387388
ether oilan 301
dosage 301
premedication 301
technique 301
operatine 92
premedication 42
saddle block, 342
Obturator 75,78 107 189
Ocular mosements 89
Ocularsurgery 215 409
Octin 316
Oculomotor reflex, 292
Odom C B 378
Oenethy 1,311 338
Oesophagus see Fsophagus
Ohmeter, 252
Olguna 38 149 48
Oo.ng 12
Open drop method
inbalation anesthesia 6
pediatnc anesthesia 443444
Open mashs inhalation anesthesta 57
Operating rooms
personne! precautions pertaining to 249251
sources of ignmitton 1n 248-249
Ophthalmic nerve block 409-410
anatomy 409
anesthesia 410
complications 410
defimtion 409
ndications 409
matenals 410
technique 410
types 409
Opisthotonus 146 442
Oprum alkalords 40 91 150 245 247 2,9 508
Optic nerve snjury to 410
Oral anesthesia 3
Oral surgery 185 195 206
Orchidectamy 24
Organic disease 238
Oronasal airnay 222
Orophary ngeal irnazy  158-162 222 2,8
Orophary ngeal surgery 103 185
Orotrachesl airway
advantages of 179
disadvantages 179
insertion of 172-181
Orthopedic surgery 368
Orthopnea, 16 461
Osteotomy 28-29
Ovanan tymors 339

127

Overdosage 8% 99 227 231,230 267-268 270
274 283 294-29~ 301
atropine 240
central ners ous sy stem depressants 209
cyclopropane 134-136 149-150
depressant drugs 207
ether insufffation 104
cthyl chlonde 146
intratracheal anesthesta 188
Tocal anesthetic drugs 311-314
manigement of inhalation anesthesin 220~
23

2
defimtion 220
differentiate from 221-223
symptoms 220-221
treatment, 221
mitrous oude anesthesta 112-113
semi-open method ether anesthesta 100
tnchlorcthy lene, 153
vinyl ether 142
Overoxygenation 240
Otgen 248
color of ¢y linder 6>
consumption 467
tension 10> 113
decrea ¢ 207-208
therapy 211-528
admimstration 311
defimtion 511
mash techmque 517- 22
nasal catheter technique 513316
usIng piping svstem 512-513
postave pressure 331-532
purpose 511
source of oxygen for chinical use, 511-312
by tent 523-526

P

lacemaker 23>
shiit of 225
Pain 209-210 2/0 277 279 283 288 293 313
347 4

cardiac 393 396 399

intractable 366

relief of 461 474

segmental 389

sensation to 69
Palate 412

surgery 10 411
Palatine nerve 413
Pallor 313 473
Palpebral fissure 397
Palsies 39 346 466
Pancreatic surgery 21
Pantocame see Pontocaine
Pantopon 40
Papper L M 263
Paraldehyde 4 261 285 298-299

advantages 299

charactenistics 5

contra indheations 209

cost 298

definitron 298
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Netve (continued)
blocks (continued)
valvular disease 33
fibres degeneration of 315
operations 29
suture 28
Nervous system
hyperirnitable 280
lesions 491
suppurative diseases 338
Neuralgia 404 406 412-413 428
Neuntis 39 314 324 389 400 461
Neurological complications 23%-243 377
Neurological disease 212 338-339 347
Neurological disturbances 208
Neurological lestons 210-211
Neuromuscular phenomena 216
Neurosis 38 289
Neurotoun 240
Nicotinic acid 346
Nielsen s method artifictal respiration 492-493
Nisentil 4 486 508
Nitric oxide 217
Nitntes 476
Nitrogen 248 >11
balance, 462
monowide see Nitrous oxide
Nitrous ouide 4 94 106-115 190 248 258 264
272 277 281 285 292 338 467 474
abdominal surgery 21-23
aadosis 34
advantages 111
alcoholism 34
anemia 34
anoxia signsof 112-113
autonomic nervous system surgery 29-30
blood pressure readings 53
charactertstics 5
chest wall surgery 17
color of eylinder 6>
complications 111-112
concentration 107
contra indications 113114
cost 107
demand typeapparatus 120~122
description 106-107
diabetes 31
diaphragm surgers 21
disadvantages 112
esophagus surgery 21
ether 81 356
by mnsufflation 101
intubation with pentothal and muscle re
laxant 191
extracranial operations 8
extremities surgery 26-29
eye surgery 8
fenestration operation 9
heart diseases 34
heart surgery, 19-20
hypertension 34
hypotenston, 34
due to hypovolemia 33

TECHNIQULES AND PROCEDURES O ANESTHESIA

Nitrous oude (continued)
whalation anesthesia 56
mtracramal operations 7
mtratracheal anesthesia 188
larynx surgery, 13
hp surgery 10
lover msufficiency 34
lung surgery 18
mastoidectomy 9
matenals 107
mediastinum surgery 19
mental discases 34
mouth surgery 10
myocardal disease 33
nech surgery 15-16
obstetrics 31-33

analgesia 129
overdosage 113
oxygen demand prinaple for dental surgery
126

oxygen fortified with vinethene 141-143
pediatric anesthesia 442 451
pentothal 336
perineum surgery 24~2>
pharynx surgery 12
pleura surgery 17
premedication 107 114
procedure 107-109
properties 5
rectal surgery 26
renal msufficiency 34
respiratory infections 33
signs of anesthesia 110-111
thoracic surgery 16
thyrotoxicosts 34
to and fro umt 127-131
trichorethylene 151
oxygen 156-157
uses 107
valvular disease 33
vascular surgery 30
ventniculogram 7
and vinyl ether 138
with non volatile agents 130-131
with other volatile agents 130
Non inflammable drugs 248
Non volatle drugs 4 91 261
definition 4
heart diseases 34
and hiver function 38
mitrous oxtde with 130-131
overdosage 507
Nose 410 412
Novocaine ser Procaine
Nowill W k287
Nupercamme 194 308 315 334 357 368 372-
373

pediatric anesthesia 454
potency 309

spinal anesthesia 325 354-356
synonyms

toxicaity 309

uses 308
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Pentothal (continued)
valvular diecase 33
vascular surgery 30

Tercune see \upercune

Perforatton 233

Tencardum, 19 214, 234, 236

<mnal anesthesia 325

synonym 308

use, 308
Pendural abscess 346 348 383 387
Pendural anesthesia see Epdural anesthesta
Dendural block, see Caudal anesthesta
Penncum 210 224 313

analgesia 367

field block of 438

surgeny, 24-25 92, 363 374 379
Penosteum  210-211 222 224
Penpheral nerve bloch 414432
Penpheral vascular disease 311
Pentoneum 22 133 211
Pentonsillar tissues, 434

drainage 12
Tharmacological effects 40 293
Pharyngitis 168 185
Pharyns, 236

airway 224 290 503

ether mnsuffiation 10>

mucus secretion 217

muscles relaxed 218

reflex 91 120 161 174 187-188 205> 213

221-222 245 257 269-270 29> 461 509
stunulation of 208

spasm 260

stimulation 292

suction tip 257

surgery, 12 92 102 166 269
Phenobarbital 242 345 486 489
Phenol 315-316 347
Phlebitis 276 278
Phlebothromboss 267
Phlebotomy 218
Phonation 216 222-223 2,0
Phosgene 149 153
Phrenic nerve 215

paralysis 338
Physiological effects 40, 141
Physiotherapy, 347
Picrotoun 304 486 506-508

for overdosage of barbiturate 508-510
Pilomidal sinus exasion of 27
Pin 1ndex system 66
Pin valves 66
Piperocaine see Metycamne
Pitressin 338 346 351 506
Putwtnn 311 506
Placenta praevia 388
Plasma 487

volume expanders 227
Plastic surgery 7-9 22 92
Platelets 37
Pleura, 211, 214 222

561

Pleura (conlinued)
stimulation 214
surgery 17-18
Tlesus, sen, 262
Pneumonectomy 18, 242, 461
Preumona 529
Pneumothorax, 207, 212-213 242, 397, 417, 464
medastinal shaft 209
Poliomyehiis 38
Polyethylene glycol 274
Polymer of acetaldehy de, see Paraldehyde
Polypnea 210
causes 210
defimtion 210
management, 210
Tolyps 218
Polyunia 273
Pontocaine 153-194 310 334 37, 368 372-
373 378 389
and glucose spinal anesthesia 31>-354
pediatnic anesthesta 454
potency 309
spinal anesthesia, 325
synonyms 308
tomaty 309
use, 308
Positton of patient 228
ankward 239 242
difficult 212
termunology for 84
Positive pressure anesthesta, 36
Postanesthetic peniod 6
complications open drop ether anesthesia, 100
depression 11
medication record of 45
recovery room 483-~489
Posture 219 229
change 1n, 217
convulsions due to 241-242
Potassium 1on 226 308
Psegnancy 339
Premedication 4 35 37 39-44 89 91 130 188
228 246 274 274 338 44 461 470
analgesta 261
atropine 225
omitted 217
basal narcosis
withavertin 289-290
with trichlorethane 297
chloroform 147 150
COMMON errors in 44
cyclopropane 131 136
depression from 221
drugs used 40-41
errorsin 44
ether
analgesia 106
anesthesia, 93
open drop method 95
msufflation, 102
ol n obstetrics 301
rectally admimstered 300
ethyl chlonde 144
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Paraldehyde (continued)
description 298
disadvantages 299
dose 298
mtravenous 275-276
matenals 298-299
premedication, 41, 269-300
properttes 5
psy chic sedation 40
techmque 299
uses 298
Paralysis 307 347
motor 336
muscle 312 336
Paraplema 346-347
Parasympathetic depressants for prophylaxis 40
Parasympathetic sumulation 217 224
Paravertebral bloch anesthesta 306 389-406
anatomy 389
defimtion 389
ndications 389
lumbar region 401402
materials 389
pleura surgery 17-18
procame 310
technique 389-390
thoracic region 16 393-39>
types, 389
Paravertebral cervical block see Cervical plexus

block
Parests 347 392 417
1n extrematies 370-371 373
Parmley, R T, 372
Patent ductus arteriosus 20
Patient
ageof 6 91
and anesthetist 4 6
classifying as operative nish 47-51
examination of preliminary 3>-39
obese 167
permussion for operation 6
physical state of 6
position of 47
termnology for 84
preparation of
for elective surgery 39
for inhalation anesthesia 82-83
for regular anesthesta 320
pediatric 454
status of 91
Pauling principle 534
Peanut ol 315
Pediatne anesthesia $30-460
Pelvic eviscerectomies 476
Pelvic muscles relaxauan 367
elvic organs
g,mc s:;gx::r) 22 374-375 401
Pendiom:de 476
Pemallin 48(')/
ms 24 21
Pegpemhon on fores!un 433

Ir”zmmm 261,274 302 357,454, 486

TECHNIQUES AND PROCEDURES OF ANESTHESIA

Pentothal, 4 91, 126 131 194, 224 239-242,
261 372-273 275, 281, 285-286 312, 338
356 452 454 459 467 472 486, 509

abdomenal surgery, 21—23
autonomic nervous system surgery 26-30
basal
bronchy, surgery 13
esophogoscopy 14
extreruties surgery, 27-28
heart surgery, 20
Jaw surgery, 11
larynx surgery 13
Iip surgery 10
mouth surgery, 10
neck surgery, 16
penneum, surgery, 24-25
rectal surgery 26
blood pressure readings 53
curare muxture 286
procedure 286
emergence after 242
encephalogram 8
esophagus surgery 21
eye surgery 8
face surgery 9
hiceoughs 215
hypertenston 34
mtracranial operations 7
ntra cramal pressure 3%
ntratracheal anesthesia, 188
1ntubation
with cyclopropane and muscle relaxant
190-191

with muscle relaxant 190
with nitrous onde-ether and muscle relax
ant 191
liver mnsufficiency 34
mastoidectomy 9
mental diseases 34
mynngotomy 9
narcomnterrogation 273274
neck surgery 15
and mtrous oxxde 130 210-211 477
genatnic patients 463464
obstetrics 31-33
permeum anesthesia 24-25
premedication 106
techmque of 43
rectal 302-305
advantages 303-304
contra indications 304
defiution 302
disadvantages 304
dosage 303
duration 303
matenals 303
preparation of patient 303
procedure 303
uses 302
sucany! choline nitrous omde 287
procedure 286-287
thyrotoxicosis 34
vagal effects 40
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hectat dihtatiem 224
hectal susgeny 26 02 221 3% 3,8 388 404
Rectal temperature 467
Tectum 210-211 222
dierces of 204 297
mfimmatons 304
heducing vaties 65 60
Reflex
activity 22V 461
untabi by 10: 318
decrersc of 39
fovsof 312 80,
suimulahion 91 224 224
Relngeration ancatheun 404476
hegeune 476
Regonal anesthews 131 2,9 268 203 306430
conduct of vanous 1 pecteal 120 323
defimtion 3 306
cpidural 2¢ 373-3%9
field blocks 432439
huccoughe 215
nenve block 304-32% 406~132
paravertebral block 389406
pediatnie 443
premedication techique of 43
preparation of pitient 320
procaine use of 310
pinal 324-373
substances used to prolong 314-316
svnonyms 306
types 306
vasaconstnctor drugs 310311
Regurptation 206
management of 247-248
causes 247-248
defimtion 247
prophylans 248
sequelas 248
treatment 248
Red L C 225
Relaxation 187
Renal damage 141 145 477
Renal disease 38 131 280 304
Renal function 136 441 461 478
Renal tncufliciency 34 03 113 120 141 283
234 304

Resection of major vessels 463 476
Respiration 109
controfled 479483
difficuit 212-213
ether anesthesta 94
wterference with 85
yetky 224
noisy 216-217 219220
Respisatory acidosis 231
Respiratory complicatians 258
general anesthesia 207-235
Resprratory depression 36-37 44 135-136 188
226 268 270 274 296 298 30§ 336 442
443 461 449 491 506 303
ﬁespm\ior; thseases 149 269 276
esprratory farlure 113 146 220 2
294 336 338 343 20 2 228 267
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Reqpurrtany anfection 9 33 142 149 154 293
299

Re purators muscles parihas of 243
Resqpurton obstruction 37 45-16 &1 91 1411
147 212 247 29 301
Respartony paralyus 48y
Reepurateas rite 83 312-313 440
Respuratory svstem 134
and depth of inhaltion generat ancathesn 83
nhalition geneeal rnesthear &2 00
npation to 89
and preliminary exumination of patient 3»-
6
suctton secretions from 239
sl cther 140
Recgecttrtion 421-510
anleptic drugs “6-510
artifictal resprration 491506
Retching 46 91 112 222 246 236-257 200
20 29+ 336 500
Keninal operatione 8
Retropharyngeal abecess 12
Wb ection 424
Rty 89 146
Robinns B 1 137
Rolunson 1T 208
Roentgenograms 35
Roman D A 372
Roth G B 299
Roventstine ¥ 1 143 206 225 392
Rubber conductive 251
Ruth 1T § 203 271

Sacral block 401
Sacral comua, 380
Sacro cocey geal joint 350
Seerum 27 379-380 384
Saddle bloch 367-373 467
distribution of anesthesia 371
dosage 36%
hypobanc technique 372-373
obstetrics 31-33 372
postttan of pattent 369
tuming 368
volume of solution 368
S:xl.lasds\le)er 364 493 504 S21-522 526 534
3.

Sahne 271 487
Salivary glands 413
surgery 10
Sahwzatmn 30 39 94 140-142 152 218 276
01

Saroff S J 366
Sealp 313
block of 432-433
focat anesthetic drug 311
surgery 432
Scars excisions of 9
Schmdt & R 137
Schmdt G T 498



562 TECHNIQUES AND PROCEDURES OF ANESTHESIA

Premedication {continued) Pulmonary disease 113 119 206 213 461, 464
ethylene anesthesia 115 466
mmproper, 245 Pulmonary edema 149 153 207 217-218 220
mtravenous hydroxydione 277 456 465 485 504 508 531-532
ntravenous sodium pentothal 264 causes 217
local anesthetic drugs 312 defimition 217
narcomterrogation 273 symptoms 217-218
narcotics 279 treatment 218
nitrous oude anesthesia 107 114 Pulmonary epithelium 207
paraldehyde, 299 Pulmonary 1nfection 236 489 508
pediatnc anesthesta 285 30> 443 454 Pulmonary msufficiency 304
purpose of 39-40 Pulmonary obstruction 304
record of 45 Pulmonary surgery 465466
refrigeration anesthesta 474 Pulmonary venous pressure mcreased 217
scopolamine omtted 217 Pulmonary ventilation 207 216 283 479
spinal anesthesta 326-327 Pulse 45 88-89 112 313
continuous 359 bounding 220-221
epidural 377 pressure 225
technique of 4143 decreased hypotenston with
thoracic surgery 465 and bradycardia 228
trichloroethy lene 151 and tachycardia 227
vinyl ether, 138 142 rate 5§1-52 90 135 216 219 222 225 258
Prepuce local block of 433-434 278 281 312 320 440 472 487
Presman David, 281 hypertension 229-231
Pressure to nerve endings 3 Pupillary reflex 292 461
Priscol 476 Pupillary size 89

Procaine 210-211 215 226-228 236 262 280  Pupils
315 329 334 357 365 368 373-375 377- dilated 190
378 392 394 397-400 405 407 410 412~ size 91
414 416 420 424125 429 431 433434  Pyehus 38

436438 443 465167 470 477, 486 Pylonic obstruction 248
amde 227 Pynbenzamine 487
cardiac rmitability 40 Pyrogenic reaction 242-243
premedication 41
duration of action 310 Q
and glucose spinal anesthesia 354 Quimdimme 227 466 486
intravenous 280-281 premedication 41
pediatnic anesthesia 454
potency 309 R
premedication 41 Rabies 264
spinal anesthesta 325 354 Radical mammectomy 17
synonym 308 Radial nerve
toaaty 309 block 420-422
use 308 paralysis of 260
Proctitis 38 294-29> 301 Ravdn I § 143
Prodromal response 213 Rebreathing excessive 216
Pronesty]l 466 486 Records anesthesia 6 35-39 45-47
Propane 194 Recovery room postanesthetic 483-489
Prophylaxis 40 Rectal anesthesia 131 288-300
Prop; lene glycol 274 avalable drugs 288
Prosigmine 473 486 basal narcosis
Protemns 309 324 with avertin 288-297
Psychatry 272 with trnchlorethanol 297-208
Psychic sedation 39 4344 288 defimtion 3 288
drugs for premedication 40 enema 3

ether 300-302
n obstetncs 302
evipal 303

Psychic sumulation 247
Psychic trauma 339 o3
Psychogemic factors
chhog:nhlc patients 298 paraldehyde 298-29
Psychosis 38 289 pedaatric anesthesia 453
Pudendal block 467 pemot;:al uzoz-igs
obstetnes 31-33 prer::el Jadson
Pulmonary artery, 440 suntal



Spnal anestheeia (confimued)
techminue, 359-300
uses 358

contra indicatiane 338-340

control of Jevel and Inten ity of 332-33%

definition 3
diabetes 34
differentaal Hock 366
diadvantages 33531
drugs used 325
duration of 33%
epidural 3/4-3.8
extremitics surgery, 29
failyres 340-345
genatne patients 462
hypertenaon 34
mtensity of, 335
intraepinal alcoho! 366-367
Iver insuffiaency, 34
Jocal anesthetse drugs 3083
matenals 325-326
myocardial disease 33
nupercaine 354-356

and glucoce 3%6
obstetnes 32-33
one legged 357
oxygen dunng 81
pediatnc anesthesia 453454
penneum surgeny 24-25
pontocaine and glucose 351-354
postanesthetic complications 345
premedication 376-327
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Sternum, 262
Tocal infectrons of 263
Sterord compounds 261
Sterol 277
Sumulation punful dunng anesthesia, 208
Stomach 245
dilated 215
distended 215
trction on 224
Straining 334
Streptomyan 487
Stndor 145
Stylets 170 178
Subarachnoid block see Spinal anesthesia
Subarachnmd puncture 330-332
Subxutancous anesthesia 3
Suboxygenation 100 243
Succinyl choline 106 187 190-191, 198 224
279 282 413 459 464 477
dnp method 284-23>
Sucostnin see Sucany ! choline
Sudomotor block 366
Suffocation sensation of, 213
Sugar teat 456
Sulfa drugs 487
Suppurative disease 46446
Surgeon skill of 6
Surgery, S03 see also under speafic surgery
cyclopropane 131
duration of, 6
permussion for 6
typeof 6

technique of 43 Surgical mampulations as cause of emesis 246
procune 310 348-350 Surgical stage inhalation general anesthesia 88
and glucose 354 Suntal 240 261 272-273, 286 336 422
1 of, with 350- heal h 188
351 rectal 305
rectal surgery, 26 Surks N 332

renalinsufficency 34
fespiratory infections 33
saddle block, 367-373
supplementing 356-357
Synonyms 325
types 325
valvular disease 33
vascular surgery 30
Spinal cord diseases 38
Spinal fu 1on 26-27
Spinal headache 276
Spinal shock 336
Spleen traction on 224
Spontaneous combustion 249
Stability drugs, 5
Sta1s §5
Stauc electnaty, 249
Status asthmaucus 289 300 306
Stellate ganglon block, 395-399
Stellate ganghonectomy 30
Stenosis 218

Stephen C R. 106 287,446

Stephenson mechanical ventilator 482

Sternal puncture 262-263

Swallowing 89 189 222
Sweating 112 239 243
Sympathectomy 20
Sympathetic block 414
Sympathetic fibers paralysis 338
Sympathetic depression 217 224 226
Sympathetic gangha

aleohol block of 400

paravertebral block of 402404
Sympathetic nervous system 243 392 399 401
Sympathetic paralyuis 336
Sympatheticomimetic amines 22>
Sympatholytic agents 476
Sympathomimetic drugs 311 506
Syncope 146 149 313
Syncunine 198 282 286
Syphilis 35 38
Systerme dizease 243

T
Tachycardia 220 225, 313 442
causes 225
definition 225

hypertension with mncrease 1n pulse pressu
and 229-230 puse B i
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Schotz, 5§, 281
Schumacher, L F, 348
Sciatic nenve block 428430
Sciatica, 379 404, 428
Sclerosis of vems 277
Scopolamine 242, 264 272, 279, 287 303, 320,
352 357 361 467 486
premedication 41,4344 93 95, 99 102, 106~
107, 115 130131, 138 142 144 147 151,
156 217,273 289, 299-300 326 359 474
and secretions 40
Secobarbital 261,274 285, 486
Seconal 131 274 320 345 357,451
intramuscular 285
premedication 43 359
Secretions 242 257
Sedation and hypnosts 261, 272-273 288
psychic 288
Seevers M H, 243
Seldon, T H , 389, 498
Semi-closed method 120
ethylene anesthesta 120
nitrous oude anesthesta 114
pediatnc anesthesia 446-447
Sensitivity to local anesthetic drugs 317-319
Sensory distribution of body 349
Sepsis 35 269
Septicermiz 339 348
local infections 263
Serologucal test 35
Serum albumm 487
Serum protemn 462
Serum sickness 280
Shapiro A L 332
Shaw L A 498
Shivering 472
generalized at emergence 242
causes 242
Shoch 37 41 52 90 99 114 119 149 205 209
215 227 239 280 339 429 465 475 477
488 491
Shoes of operating personnel 249
Sighing, 214
Silvester H 496
Silvester s method artificial respiration 494-496
Sinus
arrhythmia 440
bradycardin 225
thythm 472
surgery 11,409
Sise L F 354
Sheletal defects 39
Shan,
bluish discoloration of 207
coldness of 112
grafts 15-16 151
imitation to 257
palor of, 312
rash 294‘ tons on 92
superficial operations
tef’tt local arl:eslhcuc drugs 314
wheals, 310
Shp joints 170-171

TECHNIQULS AND PROCEDURES OT' ANLSTHESIA

Sneezing 215, 267
causes, 215
management 215
Snoring 219
Sobbing 441
Sodalime 73-75,216, 219, 224
absorption
nitrous oxide anesthesia, 110
process of 74-75
composition, 74
defimtion 74
quahties of 74
Sodum amytal 261
Sodium benzoate 346
Sodium chlonde 354
Sodium evipal, 272
Sodum lactate 240
Sodium pentothal 264-271
Sodium suntal 271-272
Sodium thioentobarbital 264
Somnolence prolonged 268-269
Spasm, 12, 45 99, 105 113 178 274 279 460
Spasmogenic agents, 214
Spastiaty 223 461, 471
Speaiahized procedures 440-490
controlled respiration 479-483
geratric patients, 461464
hypotensive anesthesia 476478
hypothermia during anesthesia 467-176
obstetric analgesia and anesthesia 467
pediatric anesthesia
post ane thetic recovery room 483-489
thoracic surgery, 4 6
tracheobronchial aspiration, 489490
Sphincter muscles 90
loss of control 347
relaxation of 367
Spinal analgesia see Spinal anesthesia
Spinal anesthesia 226 228, 264 277 281 306
324-373 476-477 491
abdomnal surgery 21-23
acadosis 34
advantages of 335
alcoholism 34
autonomic nervous system surgery 29
blood pressure
pattern 337
readings 53
cardiac ientability 36
cardiac output 37
complications 336-338
continuous 358 366
advantages 360
catheter technique 361-363
contra indications 359
defimition 358
disadvantages 360
dose
drip 365-366
matenals 358
premedication 359
segmental 363-364
synonyms, 358
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Tricheobronchial reflex 214 463
Trachcobronetnal tree flooding of, 214
Tracheotormy 13 16 36 193, 506
cther insufiavien nto 10>
intratrachea] anesthesia uang 194-195
Tractron 222
cﬂn\ukmnsxluc to 241-242
reflexes 9
Transacral blocL 404-406
anatomy 404
anesthesia 404
complications of 406
defimtion 404
matenials 404
rectal surgery for, 26
technique of 104
uses of 404
Transcricord nstiflavon 194 198
Transfusion
artenal 233
reactions 228
Transtracheal anesthesia 192-197
anatonny 192
Ayres intratracheal M h

Tngeminal neuralgiy, 406 413
Trilene see Trchlorethylene
Tnmar see Trichlorcthylene
Trnmethylene see Cyclopropane
Tremus, 41
Truth serum 2¢3-274
Tuberculosis 38 200 383
chronic 236
pulmonary 9>
Tubocuranne 281-282 284 296
Tumors 37 218 417
Tuohy, | B 363 334
Turbinates 184
Twitchings 146
Tympanic muscles 413

U
Ulceration corneal 92
Ulnar nenve block, 420 $22-424
Uremia 38
Ureters, surgery of 23
Unnary incontinence 347
Unnary output 154
Unnary 318 489

195-19;
comphiecations of 193
defimtion of 192
wntratracheal anesthesaa utthzing 194-19>
matenals for
pre anesthetic intubation with patient anake
193-194
techmque of 192-193
Trauma §9-90 158 16t 167 178 185 225
227 429 460 480
Tremors 280-281 461
Treweeh O N\ 480
Tribromethanol 5 261 288289 291
Tucklorethylene 4 125127 151-154 210
248 288 442 463 467
abdominal surgery 23
admimstration methods of 153
advantages 152
basal narcosis with 297-298
charactenstics
complications 152
concentration 151
contra mdicatsons 154
cost 151
description 151
disadvantages, 153
inhalation anesthesia 56
materials 151
obstetrics 31-33
oxygen nitrous oxtde 156-157
pediatnic anesthesta 442
premedication 131
properties 5
psyche sedation 40
signs of anesthesia 152
synonyms 151
technique 152 154
uses 151
Tncklormethane see Chloroform

Unne analysis 35 536

Urologeal surgery 92 368 378 383 38> 40t
Urticana 280

Uterus surgery of 2>

1
Vagal eflects 40
Vagal reflex 179 205 46>
Vagal stimulation 153 219 226
Vagina
exammation 25
hysterectomy, 2>
sumulation 224
surgery, 24-2>
Vaginoplasties 24
Vagovagal refleses 232
Vagus nerves 215
Valvular diseases 33, 36
Vaponzer, 57 70—73 75 78 103 105 107 127
winethene 141
Vapors escaping 253
Vascular compression 392
Vascular surgery 15 30
Vasectomv 24
Vasoacanstnctor drugs 310-311 314 322 350-
51

Vasad;latouon 261 271 276 313 346 403
478

Vasomotor center 154
depressed 149 267 269
stimulation of 80
Vasomotor mstability 52
Vasomotor mechanism 36-37
Vasopressor drugs 40 226 228 311 321, 336
338 342 344 346 383 487 507
premedication with, 41 43
for prophylaxss 40
Vasospasm 389
Vasospastic diseases 325, 396 401, 418
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Tachs cardiz (confinued)
hvpotension with decreased pulee pressure
and 227
Tachyphslaxis 478
Tachypnea 152-153 157 278
causes 210
definttion 210
management 210
Tank respirator 498
Taylor N B 225 238
Technical complications 244-236
Teeth

arnfical 218
extractions 413
1n pect before mtubation, 181
pediatnc anesthesia 460
Temperature
body 35
conversion factors 338
Temporal region 413
Tempore mandibular articulation 413
Tendon repairs 28
Ten 1lon 283
Tension surface 218
Termunation of anesthesta care of patient 256—
260

Teruary amy alcohol see Amylene hydrate
Tetanus 264 289 296
Tetany from hvpenentilation 239
Tetracamne see Pontocane
Tetracychine 487
Tetralogy of Fallot 20
Thienes C H 238
Thigh 429
surgery 29 42>
superfiaal 427
Thiobarbiturates 214
genatne patients 463464
Thiopental 264271
Thiopentobarbital 261
Thiosecobarbital 271-272
Thrombosts 278 478
Thumb block at 423424
Thymectomy 19
Thyvmus 464
Thyroid cnsis 243
Thvrordectomy 15 92 217
‘Thyrotouacos:s 31 230 232 243 296 311
Thomas GeorgeJ 271
Thoracxc laminectorny  2¢
Thoracic mosements 207
Thoracic surgery 16-18 92 107 115 131 197
213-214 226 280-281 393 424 461467
479
carbon diomde absorption 81
preparation of patent 82
Thoracic sympathetic bloch 399400
Thoracoplasty 18 161
Thoracotomy 18 473
Thorax 89-90 13> 221 224
deflation of 222
local imfections of, 263
perves. 393

TECHNIQUES AND PROCEDURES Of ANESTHESIA

‘Thorazme 467 476 487 489
Thy rocricoid membrane 192
Thc-douloureux 406
Tidal volume 88 136 209 219
Timmtus 279~280 345
To and fro inhaler 500 503 530
for ethylene 127-131
nlter 77-80 131
advantages 79
canister sizes 78
descnption 77
disadvantages 76-80
features 77-78
technique 78-79
for mtrous oxde 127-131
Toes
amputation of 431
block of 431432
great 430431
plastic operations of 431
Tongue 10 218 413
Tonsillectomny 12 92 434
Tonsils 412
enlarged 218
local block of 434435
operations on 411
Toprcal anesthesia 214-216 271 286 292 306
477

bronchi surgery 13-1%
defimition
esophogoscopy 14
mtratracheal anesthesia 188
laryngeal surgern 12
Iocal anesthetic drugs 308
premedication 43
Tovell R 271 378
Toxerma 35 42 113 120 227 467
of pregnancy 33
Tovuc reaction 40
local anesthetic drugs 311-314
Trachea 168 203 236
collapse of 218
compression of 242
frothy blood tinged flmd 1n 218
hilum of 226
mucus secretion 217
topical anesthesta of 192
traction on 224
trauma to 204
Tracheal airnays 164
charactenstics of 166
descnipuon of 164
types 164-166
use of intratracheal airways 166-168
Tracheal catheter 259
Tracheal obstruction 36 257 392
Trackeal reflex 208 213-214 270 480
Tracheal stimulation 214
Tracheal surgery 102
Tracheal tug 212
Trachetus 1> 168 460
Tracheobronchial aspiration with catheter 489
490
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Vasospastic disturbances 402

Vasoepastic states 280

Vasoxyl 338

Vems sclerosis of 277

Venipuncture 262 273 277, 280 485486

Venous pressure 167 179 218

Ventilation 85 90, 137 229 392, 464466 485
499 504 507

Ventricular fibnllation, 136, 147, 149-150 472—
473

management of 234
Ventricular tachycardia 135
Ventnculogram 7
Venturi prnaiple, 523
Vertebral column 26-27
Viadnil 261, 277-279
‘anethene, see Vinyl ether
Vinyl ether 4 94 125-127, 137-143 217

239 248-249 258 442

1bdomunal surgery 22

aadosis 34

admnistration methods of 138

advantages 140

charactenstics 5

concentrations 138

convulsions due to, 241

cost 138

descniption 137

diabetes 34

disadvantages 140-141

esophogoscopy 14

extremities surgery 2829

heart diseases 34

hypotension 34

due to hypoyolemia 33

mhalation anesthesia 56

ntratracheal anesthesta 187

matertals 13§

mouth surgery 10

myocardal disease 33

mynngotomy 9

neck surgery 15

nitrous oxide oxy gen fortified with 141143

obstetrics 31-33

pediatnic anesthesta 442

permeum surgery 25

premedication 142

properties §

renal disease 38
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Viny ether (confinued)
respiratory mfections 33, 36
signs of anesthesia 140
synomyms 138
techmque
open drop method, 138-139
vimethene—ether sequence 140
ues 138
valhular disease 33
Vinyl oxide see Vinyl ether
Virtue Robert 474
Virtue’s techmque of hypotherrma 473
Viscera 211 222
traction on, 228
Visceral pam 399
Vitamin deficiencies 37
Vocal cords, trauma to 174
Volatile drugs 4 104 130 210
Volpitto, P P 398 510
Vomiting 46 89 91, 106 112 119 218 224
245 257, 260, 305 312, 336 312 441 462-
464 489 509
post anesthetic 136 140, 145 149 152, 304
Vulva 210
surgery, 24
w
\vallenian degeneration 400
Waters R M 45 137 206 225 297, 480 492
504 516-517
Wertherm H, 392
Wheezing 216 219 221 223
Wineland, A J 517
Vood D A 298
Wood P 332
Wound mfection 236
Wrist 418 420423
surgery of 421

Nanthines 308
N\ ray 94
exammation 302
portable 249
Nylocane see Lidocame

¥

Yawning 338
Yokes 66






