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Inttoduction

I. 1952, Ralph Reught, then Professor of Anestheslology a4t the Unsemity of
Mimnesotr School of Mediemne invited me to prrtiapate In 1 continution course
in anesthesiology for the ganeral practiioner One of my assigned subjects was
titled “Comphertians of Regional Anesthesia and Their Treatment” Tollowing
the presentation Fredenich T Van Bergen who at the present time §5 Assoonte
Professor and Dyrector, Department of Anesthesinlogy, at that institution sug
gested that this matena) be expanded and set forth in a hook

Since that time the hterature on the compheations of regional block pro-
cedures has been reviewed and our own evperniences with complicitions from
these techmques anidvzed Tt was found that the complications of regronal blocks
re pnmanh due erther to the untow ard results of the norm1) phanmacologieal
actions of the blocking solutions used or to traumn associbed waith the technique
They may be esther eatastrophe, 1 e, occur i 1 ta 80 minutes following regional
block or take dass or weeks to develop

The untoward results of the nommal pharmacologie actions of drug usu-
ally result m the catwstrophic type of comphiertion which s reverssble i most
mstances as the drug's rction 1s dissipated provided that smmediate and correct
treatment 1s gonen  If rapid dingnosis nd correet therapy are not nstituted
then the severe hvpotension ovwgen want, unconsciousness and/or vomiting—
signs nd symptoms shich rofleet altered body phy siology —result a wrepanble
tssue dunage  Haldane emphisized this pant “Anovremia not onhy stops the
machine but wrecks the machinenyI" On the other hand trauma to the tissues
usually produces slowls developing pathological chinges which wlhile they may
result m serous sequehe, do not wmmedintely threnten the patients ife Obw
ausly these slowly developing sequelre should be treated correctly but time
alone will reveal the outcome  Lvery physician or dentust using a regional block
techntque s abligated to be fully aware of the mherent dangers of either type
of complication  1If he does not have the knouledge ond facihities to mstitute
effective treatment of these complications he showld not employ the techm

que?
This book represents an attempt to present the complieations of regionnl
anesthesna to the prof ma 150 plete and expheit fashion which wall

be of practieal use 1 1a everydyy practice An
each chapter 1n this book complete wathin stself
be burdened by having to read the whole book
ton  This necessitated some repetiion whieh 1 1
ful to the majonty of readers

The matenal in thus book 15 divided into three parts  Part T conssders the
compheations of local snfiltration and penphera nene block, Part If TOVIEw S

the complications of spinl (subarachnoid) and eprdural
Part 11} drscusses madental comphcahons) ® (perdural) block and

Although this book is entirely devoted to the compl,

plications of regional b
pz:(;cd(;rcs, thi;) ;hc;:dd not be construed to mean that comp?rcr':ﬂafr foIIauI?:g
regronal neroe blocking occur frequently or that 1
e merve blochs g oot g y us type of anesthesia s more

effort has been made to make
so that the plsstein sl not
ordur to evien one comphica

hoped will not be too distaste-






Inttoduction

Ix 1032, Ralph hmght, then Professor of Anesthesiology ot the University of
\finnesota School of Medicmne invsted me to partiaipate in / continuation course
1 anesthesalogy for the ponenl practitioner One of my ssigned subjects was
titled "Complications of Regional Anesthesi and Therr Treatment”™ Following
the presentation Fredench 1 Van Bergen who at the present time 15 Assotate
Professor and Director, Dipartment of Ancsthesiology, at that institution sug
gested that ths matenal be expanded and set forth 1 a book
Since that time the hteriture on the compheations of regonal block pro-
cedures has been reviened and our own expenences with comphetions from
these techmques malyzed  Jt was found that the complieations of regronal blocks
are pnmanly due aither to the untoward results of the nonmat phrmacologieat
actions of the blocking solutions used or to traum assoated with the techmque
They ma be aither citxstropine 1¢ oceur in 1 to 30 minutes followang regionl
block or tale dns or weeks to develop
The untosard results of the normal pharmacelogie achions of a drug usu-
ally result i the catastroplue type of comphettion which s reversible m most
snstances as the drug s action 18 disspited provided that immedinte and correct
treatment 15 gnen I rid dingnosis and correct therypy are not mshtuted
then the severe hypotension 0% gen want usness and/or 4 —
signs and symptoms which reflect altered body phy siology —result 30 arreparmble
tissue damage Hrldane emphasized this pont “Anoviemin not onhy stops the
machine bot wrecks the machinen!” On the other hand truma to the tissues
usutlly produces stonly developing pathological changes wlich while they may
result 10 senous sequelie do not mmedaitely thredten the piients ke Obw
ously these slowly developing sequelae should be treated correctls but time
alone will reveal the outcome  Every physician or dentist using a regional block
technlque 1s obligated to be fully aware of the inherent dangers of exther type
of complication If he does not have the knouledge and fachties o nstitute
effective treatment of these complications he should not employ the techmque!
This book represents an attempt to present the comphiertions of regonat
th to the prof wma complete wnd exphat frshion which will
be of practical use 1o an everyday practice An effort has been made to make
each chapter i this book complete withun stself so that the physicran will not
be burdened by bavang to read the wholc bock m order ta review one comphica
?.on Thas necessitated some repetition whach 1t 1s hoped wall not be too distaste-
ul to the majonty of readers
The matenal i this book 15 divided mto three parts Pagt T considers
compheations of local infiltration and penpherd nerve boch  Part If nn:‘}:?

the heations of spinal (subarichnowd) and opid
Part 11 discusses inadental comphc-mom) pHlonl {pendurt) block and

Although thes book is entirely dovoted 1o 1,

e complications o
procedures tus should not be construed to mean that complxcégf:o;:’{ blotﬁ
regonal nerve blocking occur frequently or thet hes type of cnertherz Sy
dangerous than other types e
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COMPLICATIONS OF' LOCAL INFILTRATION AND PERIPHERAL NERVE BLOCh






PART 1

COMPLICATIONS OF LOCAL INFILTRATION AND PERIPHLRAL NERVE BLOCK






Inttoduction to Part 1

Thir covimeamons considered 1 this part of the book are those which are
pamanly encountered following loenl infiltrtion and penpheral nene block
Fortunateh, these procedures of ewdfully excented seldom are followed v the
scrious complications namcdy, svstumie toxic reactions, an inadsertent total
spinal block or 1 ilatcrl puneumothomy scquedie which may result in eardine
falure tnd death 1 to 30 mmutes Beerwuse af thar eatastrophie nature these
compheations are considered first, although they mv not oceur 1s frequently as
the less semous ones such 1s tissue swelling overflow onto nerves not intended
to be blacked or bleeding into tissucs

It must be remembered that of the epidural (peridural) or subarachnold
spaces arc entered whie exccuting a penpheral nerce block all complications
found n Part 11 may develop and that those complications wlich are incidental
to regional block procedures and discussed in Part 1 wnay occur

[s1






SYSTI MIC RIACTIONS TO HICH BIOOD 11VIIS d

whether due to the Joca] ancsthetic agent or
the yasoconstrctor drug. should not be viewed
Lightly since they may herald the onset of 1
more scrious sitnation progressng to comul
s10ns, respiriton or cardine failurg, and death

The seriousness of overloohing 1 svstermie
reachion from 1 local anesthctie drug or s
jndging sts magnitude can be vouched for by
the following reports  In 1924 and agun in
1929 the reports of 1 committee of the Amer
i Medieal Assocation which studied e
actions from Toeal anesthetie agents roviewed
57 deaths from svarious laeal ancsthetic
drugs ® 1 The greater number of these deaths
followed topicl apphcitions  In 1931, Tre
land et alM after 2 sunvey of the largest
otolaryngologieal chmes m the Umted States
and Canadn, reported 7 fatilities duc to erther
cocune ydrochlonde or Pontocaine (tetm
came) hvdrochlonde 1in 39278 instances of
local anesthena Turstenberg?™ reported 3
fatahies 1 30000 tonsillcctonues using co
cane Indrochlonde and Williams 13 2 deaths
n 6378 nosc-throat operitions employing the
same drug  Schindler** found 8 fatalities
from cocaune hydrochlonde and tetricune
hydrochlonde m 1 total of 22951 pauents
undergoing gastroscopic examinations i 60
chnies 1n the Umited States, Inglwnd and
Austriia While these studies pomnt out the
potential hazards of Jocal anesthehe agents
they also show thar relatine safety

Clanfication and Defimition of Terms —As
noted previously systemic tonc reichions to
Tocal anesthetic agents reflect eather n allergy
or a lugh blood Tevel of the drug and some
clanfication and definibion of terms 13 needed
so that those used 1n this baok are clearly
understood (see Table 11 page 8)

‘The word allergy 15 used by Dorland 15 and
Vaughan and Black® as a general all inclu
stve term embraung anaphylaws  1diosyn
crasy suscephbilty hypersensttivity ete It
covers the whole ficld of antigen antibody
type reactions It should be noted that while
in most nstances Vaughan and Black 18 re
strict the word anaphylaxis to experimental
ammal work they do feel 1t can be used 8
clmical allergy to denote shock and the term

“chinical anaphy lctic shock™ 1s <0 used in this
hook to diffcrentinte the true allergie shock
from the scvere  cardiovascnlar resparitory
collpse which occurs as 1 result of 1 high
ood Teved (overdosage) of the dmg From
this discussion as well as from the defimtions
in Table 11, it i sy to see why these vanons
terms {idassnersy, cte ) e been applied
I different authiors to any systemie touc re-
tion following the use of local anesthetic

TARIE 1

CLASSITICATION Of SASTFMIC
TONC REACTIONS
(Yoiified from Sade ¢ et al% and Colinst)

CINTRAL NFRYOQUS SYSTFM FFTFCTS

Stimulation of

-

Cerebiral cortex — cons ulsions
edulla

(1) eardionascular center —~» incretsed blood pres-
sure and pulse
(2} resprratory center — increased respiritory
rate and/or vanations
m rhy thm
(3) vomiting center ~ naysea and/or vomiting

-

Depreswon of

B

Cerebral cortex — unconsciousness
Medulla

(1} vasomotar ~— fall 1n blood pressure and rapid
or 1bsent pulse (sy ncope)

(2) respiratory — \anations 1n resprrations
and/or apnea

PFRIPHIRAL FTTECTS
1 Cardovascular (syncope)

a Heart — bradycardit, 1 e depression from
Novocam etc or
= tachyerrdia 1 e stimulation,
from cocune
b Blood vessels — vasodilatation

ALIERGIC RESPONSES

1 Shin -+ dermatitis etc

2 Respiration
—» depression { chinteat anaphyIetic

shock )

MISCFLLANFOUS REACTIONS

1 Pschopenc

2 Toother drugs eg VIsop es of  etc

3 Cirenlinon



CHAPIER 1

Systerme Reactions to High Blood Levels of Local

Anesthetic Diugs

Two types of toue reactions to drugs arc
usually recogmzed local and systerme ? Local
touaty 1s defined as a reachion of the tissue
1t the site of the ijection and 15 discussed in
Chapter 10 page 93
Systemic towie renctions are defined as those
reactions which oceur when absorption of n
given drug takes place  Systemie tovic reac
tions which oceur following the injection of 2
local mesthehe drug are due to either a Ingh
blood level of the drug or a true allergy to 1t
In most 1nstances—98% or more—a systemic
reaction mdicates an overdose 1e 4 hugh
blood Ievel of the drug for that particular wndi
vidual—not a true allergy Suoch touc reac
tions are seen following the use of large quan
tities of local anesthetic drugs m the followsng
techmiques local mfiltration peripheral nenve
block and occasionally 1 eprdural blocks
Systermie touic reactions are scldom seen when
small quantities of the local anesthetic drugs
are used 1 methods such as spinal (subarach
nod} block
Classification of Systemic Beachions ~—Sys
temne reachions have been classified both ae
cordmng to their chnical signs 1nd symptoms
and according to the basic pharmacological
action of the drugs'? knoefel ¢ al? have
classified reactions according to prolonged
course with primary respiratory failure” and
“short course with pnimary cardac fulure”
Betlach ® and Adnam ! * prefer to distinguish
between “peurological and “arculatory re
achons Cullen - prefers to classify them ac
cording to onset “immediate” and “delayed ”
On the other hand Sadove et al? and Collins 4

classify them according to central nervous
system effects, penpheral effects allergic re
sponses and miscellaneous reactions A satis
factony working elissification for the matenal
contaned 1n this chapter may be found i
Table T, page 7

Systemuc Reactions to Local Anesthetic
Agents vs Systermic Reactions to Vasocon
stnictor Drugs —Solutions contamng local an
esthetic agents with or wathout vasoconstne
tor drugs arc potentinlly touie systermcally
whether administered topically, orally or by
mjection  When a local anesthetic agent and
2 vasoconstnctor are mixed together 1t 1s not
alwnys immedintely apparent which drug has
caused the systermie reaction  If the reaction
15 charactenized by convulsions respiratory or
eardiovascular collvpse  singly or together
there can be little doubt that the anesthehe
agent must be responsible On the other
hand mild reactions of a trnsient nature
such as exatement talkativeness or mncoher
ent speech—the usnal signs of corheal shmu
1ntion—reflect 1 systemic reaction either to
the anesthetic drug to the vasoconstnctor
drug or to both of these It 1s the authors
opmion as well «s Bomeas?® that the vaso
constrictor agent not the Jocal anesthetic
agent 1s responsible for the signs of cortical
stimulation 1 most of these mild reactions
(see Chapter 8 page 38) Nevertheless a
physician must never discredit the patients
Tustory of a previous reaction to Jocal anes
thetie solutions without ascertaining the eir
cumstances involved

Such mild and mostly transient reactions

{61



SYSTIMIC RLACTIONS TO MIGH BIOOD 1IVIES T

whether due to the Jocal anesthetic agent or
the v asoconstrictor drug should not be viewed
lightly, sice they may herald the onset of 1
mare scrious situation progressing to convul
stons, respiratony or cardine failure, and death

The scnousness of overlooking a svstemie
reaction from 1 local anesthetic drug or s
judging sts magmitude can be vouched for by
the following reports  In 1924 and agan
1928 the reports of 1 committee of the Amer
1ean Medical Assoention wlich studhed 1c
actions from loeal anesthetic agents reviewed
57 deaths from sanous Joeal anesthetic
drugs® 1 The greater number of these deaths
followed tomeal apphettions  In 1931, Ire
land et al® after 1 suney of the Irgest
otolany nologienl chmes i the Umited States
and Canada, reported 7 fatlities due to ather
cocune hvdrochlonde or Pontoctune (tetra
cune) hvdrochlonde in 89 278 nstances of
local anesthesin  Turstenberg 12 reported 3
fatalities 1n 50000 tonsillectomies using co
caine hvdrochlonde and Williams 1* 2 deaths
n 6 378 nose-throat aperations emploving the
same drug  Schindler 1 found 3 fatalitis
from cocane hvdrochlonde and tetrcune
hvdrochlonde 1n 1 total of 22851 patcnts
undergoing gastroscopic exammations 1n 60
chimes 1 the Umited States Ingland and
Austraha Whle these studies pownt out the
potential hazards of Iocal anesthetic agents,
they also show their relatine safety

Clanification and Definstion of Terms —As
noted previously, systemic tovc reactions to
local anesthetic agents reflect either an allergy
or a fugh blood level of the drug and some
clanfication and defimition of terms 15 needed
so that those used n this book are clearly
understood (see Table I page §)

The word allergy 1s used by Dorlnd 15 wnd
Vaughan and Black 2 as a general all inclu
sive term embracing anaphylaus  1diosyn
crasy, suscepibility hypersensitinaty ete It
covers the whole field of antigen antibody
type reactions It should be noted that while
in most instances Vaughan and Black 18 e
strict the word anphylavs to cxpenimental
ammal work they do feel 1t e bhe used i
chinieal allergy to denote shock and the term

“clinteal anaphy Ictic shock™ §s <0 used 1n this
hook to dilferentiate the true allerme shock
from the <vere eardiovascular respiratory
collpse which occurs as  result of 2 hich
Blood levdd (overdosage) of the drug Trom
this discussion 15 well as from the defimtions
n Table 11, ¢ §s 18y to see why these vanous
terms (idiosynerss, ete ) hue been apphed
I different authors to any systermic toxie e
tion following the use of local anesthetic

TABIE T

CLASSIEICATION OF SYSTEMIC
TONIC REACTIONS
{(Modified from Saf ¢ ¢t al? gnd Col 1ng)

CENTRAE NERVOUS SYSTEM FIFFCTS

Stumulation of

Ceret ral cortex — convuls ons
\Medulla

e u

(1) cardior ascular center = increased Hood pres-
sure ar § pules
(%) resparatory center —ancreased resps atory
rate and/or vanatoms
mrhithm
{3) vomuting center — nausea andfor somit -3
2 Depression of

2 Cerebral cortex — unconsciousness
b Medulla

(1) vsomotor — fall in blood pressure and rap 4
or absent pulse (svncepe)
(2) respiratory — vanations 1n respra ons
and/or apnea
PIRIPHTRAL FTTFCTS

1 Cardiovascular (svncope)

a Heart—tradycardia, 1 e depress o4 f om
Novocain ete or
~ tachvcardia 1 ¢ stimula on
from cocaine
b Blood vessels — vasodilatation

ALI FRGIC RESPON\SES
1 Shin =+ dermatitis ete
2 Respiration
—depresson {4 ala g o,
[1775%]

MISCEI LANFOUS REACTIONS
1 DPsychogenc
2 To other drugs em vayeo 1, e

3 Circulaton



CHAPTER 1

Systemic Reactions to High Blood Levels of Local

Anesthetic Drugs

To types of toxic reactions to drugs are
usually recogmzed local and systemic * Local
toucaity 1s defined as a reaction of the tissue
at the site of the injection and 15 discussed 1n
Chapter 10 page 93
Systemic toxic reactions are defined as those
reactions which occur when absorption of 2
gnven drug takes place Systemic toue reac
tians which occur follow ing the njection of 1
local anesthetic drug are duc to erther 1 lugh
blood level of the drug or 4 true allergy to1t.
In most nstances—98% or more—a systemie
reaction indicates an overdose 1e¢ a high
blood level of the drug for that particular inds
vidual—not a true allergy Such toxic reac
tions are seen following the use of large quan
tities of lIocal anesthetic drugs n the following
techmques loeal infiltration penipheral nene
block and occasionally 1n epidural blocks
Systermic toxic reactions are seldom scen when
small guantities of the local 1nesthetic drugs
are used 1 methods such as spinal (subarach
noid) block
Classification of Systemic Reactions —Sys
temic reactions have been classified both ac
cording to their elinical signs and symptoms
and according to the basic pharmacological
action of the drugs?? Knoefel et al? have
lassified reactions d to “prolonged
course with primary respiratory failure” and
“short course with pnmary cardiac failure”
Betlach  and Adnani ! 5 prefer to distinguish
between “neurological” and “circulatory re
achons Cullen? prefers to classify them ac
cording to onset “immediate” and “delayed ”
On the other hand Sadove et al3 and Collins 4

classify them according to centril nervous
system cffects penpheral (ffects, allergic re-
sponses, and miscellaneous reactions A sabis
factory working classification for the matenal
contained 1n this chapter may be found 10
Table I, page 7

Systemic Reactions to Local Anesthetic
Agents vs Systemic Reactions to Vasocon
strctor Drugs —Solutions contaming Jocal an
esthetic agents wath or without vasoconstne-
tor drugs are potentially tovic systemically
whether administered topically orally, or by
injection  When a local anesthetic agent and
a vasoconstrictor are mixed together 1t 15 not
always immediately apparent which drug has
caused the systemic reaction If the reaction
1s charcterized by convulsions respiratory or
cardiovascular collapse singly or together
there can be hittle doubt that the anesthetic
agent must be responsible On the other
hand, mild reactions of 2 transient nature
such as exaitement, tilkativeness or incoher
ent speech—the usual signs of cortical stimu
lation—reflect a s\stemic reaction erther to
the anesthetic drug to the vasoconstrictor
drug or to both of these It is the authors
opinion as well as Bomcas? that the vaso
constrictor agent mnot the Jocal anesthetic
agent 15 responsible for the signs of cortical
stimulation 1 most of these muld reactions
(see Chapter 3 page 38) Nevertheless a
phystaian must never discredit the patients
history of a previous reaction to Iocal anes
thetic solutions without ascertaiming the ar
cumstances mvolved

Such mild and mostly transient reactions

[8}
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mouth possiblc diltation of the pupals, and
cven rarely atropin comvulsions 18 T prergie
to atropm  He reacts in the normal way but
ovarreacts A person who after taking itropin
racts with urticana or v isomotor tlambis re
acts in an altered manner wd §s llorae
“The person who sumburns extremcdy el
1s hvperergac to the actime rivs The one who
following similar (aposure reacts with urt
e 1s allermie The person who roaets m A
normal mamer but more ey or more n
tenscly as Tapercrgic The term amplics n
crewsed reactinats To me this as the Toperd
sigmificance of the term hvpersensitis cness and
1t would be in this sense that T would prefer to
use the Yatur but smee 1t hiss been used so
widely s 4 svnomvm for allergy or naphy
s it would secm more rational to wend ats
use altogcther  substituting nother cquath
appropriate term ™
Other terms wiich should be clewl defined
are relative toxicily relalice potency and an
esthetic index The relatine touaty of 1 Joel
anesthetie drug used for mfiltration refers to
the mmmum Icthil dose (ML D) of that
drug 10 relitonstup to the mimmum Jethal
dosc of Novoeun (procunc} The mimmum
lethal dose of Novacun s that waght of
Novocun per hilogram of mouse wlich when
mjected subcutincously nte hiealthy wlute
mice wagling 18 to 24 grams which hwne
not been fed for § ta 8 hours wall hill two out
of three mice ¥ The expcnment 1s carned out
i a temperature of 63 to 80 degrees I'biren
heit From tests conducted on over 300 mee
the mmmum lethal dosc of Novocain has bicen
determined as 800 = 10 mg per kg7 There
forc to determme the reline tovierty of an
other local ancsthetic igent s mmmum
Iethal dosc 15 compared to that of Novaeun
MLD Novocun
MLD NewDrug RELATIVE TOXICITY
Yornstance a compound the mimmum lethal
dose of wlich 15 double that of Novocan
would have a relatve toxicity of 05 1e it
would be half as toxic as Novocamn
By expeniments the mimmum potent dose
(MPD ) of a local anesthetic drug may be
determined and compared with the minymum

potent dose of Novocun The equation for el
enltion of the poteney of the compound
rddatine to Novocun s

MPD Novocun

MPD New Drug
Whin the rdatine poteney s agh and the
redatne toxiats is Jow, it follows that the mar
g of safets will he high The companson of
the relatine poteney to the rhitive toxieity 1s
cilled the ancsthetic imdex of the drug and
this, theorttienth at 10wt s the real measure
of the safety of an ancsthetie drug Tt s ¢
culited by the followang equation

Relatne Potency

Rehtne Jouaty

= R LATIVE POTF* CY

= ANESTHTTIC INDEX

ITIOLOGY

The material contamed in this chapter from
this pomt on is concerned only with systeme
reactions to a Ingh blood lecel of the local
anesthetic drug wluch is by far the most
conmon type of systenuc toxic reaction to
these drugs A discussion of svstenie allerge
reactions to lacal anesthetic drugs 1s found
m Chapter 2 page 33 while systerme rec-
tions to vnsoconstrictor dl’llﬂ§ are reviewed in
Chapter 3 prge 87

Whether or not a patient exlibits 1 high
blood lesel type of reaction to A normal dose
of 1 Jocal anesthetie drng depends on the md:
vidual tolerance of the patient to the drug in
jected ® ® 1% The blood level winch an agent
attuns 15 directly related to the rates of ab
sorption, detofiertion and ehmination of the
drug Thesc are influenced by the following
factors

Relwtive Toxicities of Local Apesthetie
Drugs —Simee Novocun (procune) 15 chosen
s 2 stadard for mfiltrition and cocune for
topreal pplication these drugs are ssigned
the number 1 (see Table TIT page 10 and
Table IV page 10) Cocune 15 used as the
standard when considenng topical anesthesia
because Novacun 1s 1 very poor topreal an
esthetic unless used 1n Inrge Amounts and Ingh
concentritions 3

It en be scen from Tables I and IV that
mlligram for milhigrwm one drug m1y hwe
a hugher relative toviaity than another but it



TABLE IT

CIARIFICATION O TFRMS

1 Allergy 35 2 condition of unusuil or exaggerated
specific susceptibility to a substance which 1s harmless
1n simfar amounts jor the maonity of members of the
same species  This term embraces all types of humn
hypersensitiveness 15

A Anaphylaxts 13 an unusual or exaggerated reac
tion of the orgamsm to foreign protein or other sub.
stances As now used the term s restncted to a
cordition of sensitzzation 12 laboratory ammals
produced by the injection of foreign matter such as
horse serum =

o

Idiosanerasy 1s individual and pecubiar suscepts
bility to some drue protemn or other agent %

a

Suseeptibilizy 13 the state of beng readdly af
fected or acted upon The condition may be
acqured famihiat individual nhented racial spe
afic etc, the same as immumty ™

o

Hypersensstr sty 15 having the speafic or general
ability to react with charactersstic symptoms to
application or contact with certamn substances
(allergens) 1n amounts innocuous to normal inds
vidoals *

High Blood Level

A True ocerdosage is a blood level of a local anesthetic
drug which s greater than that which the majonity
of patients will tolerate

B Relanve o erdosageisabloodlevelof alocat anesthe e
e drug which 15 hot excessive for the averag
patient but 1s exces ne for a few patents e

hyperergy  {se¢ page 8)

agents However these terms should not be
used loosely and since the general term
allergy includes all types of sensivity 1t has
been sclected as the term of chowce for this
book

A true allergy to a local anesthetic agent
15 characterized by one or more of the fol
lowing dermatitis angioneurotic edema
hypotension, wheals itching, asthmatic breath
g and “chmecal anaphylactic shock” Onlv
reachons which may occur following the use
of small or infistesimal amounts of local an
esthetic drugs and which are charictenized
by these signs and symptoms can automats
cally be termed allergic This does not mean
that allergy cannot result from 2 large dosage

COMPLICATIONS OF REGIONAL ANLSTHESIA

of a local anesthetic drug—clearly 1f small
doses cause an allergic reaction 1n a particular
patient Inrge doses would have the samc
result  Nevertheless, swhen 1 patient reacts to
a lrge dosage (25 to 50 cc of 2% Novocam)
the rcachon cannot be called “allergue” unless
he reacts similarly when tested with small
doses (1 1o 8 cc ) of the same drug 2dmms
tercd 1n the syme concentration and fashion
A systemic foxic reaction to a hagh blood level
of a local anesthetic drug 15 not an allergy
although concenably both types of reaction
could occur simultaneousts

The term high blood level in this book indi
cates an overdosage of the drug for 2 par
ticufar indsvidual This may be esther true or
relative A frue lagh blood level 1s caused by
one or all of the following (1) tao large 1
dosage of the local anesthetic drug (2} un
usually rymd absorption of the dmg (8}
unusually slow detoufication or (4) slowed
clmimation A relatice lngh blood level 1s one
m which the Ievel may be igh for a par
ticular andimdual or 1 few ndividuals but
nat lngh for the greater majonty of patients
These few patients mayv be blocked success
fully with smaller amounts of the local anes
thetie agent than usual without a reaction
1t should lso be noted that 1dentical amounts
of a local anesthetic solution 2dmimstered
the same w1y to one wmdnidual at different
times may at one hime cause no reachon and
at another time cause a reaction depending
on the patients physical status  For example
when a person 1s rested and 1 excellent physt
cal condition he majy tolcrate the nerage
dose of 4 drug with no difficulty However
should this patient be worned up all mght
and exhausted he might not tolerate tius dos
age without an untow1rd reaction  Vaughan
and Black *¢ term 1 relative high blood Ievel
“hyperergy” and state “This term has been
proposed by the witer as mndictting an
creased sensitivencss or reaction cipaaty to
a foreign substance for example drugs There
are persons wha react much more strongly to
the usual dose of atropin or belladonna than
do the majonty The person who with the
normal dose develops an excessively dn
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Trom Table V, page 11, it appears that in
concentrations of 057 or less, a Inrger dose of
\alocume than Nevocun ean be used but in
concentrations above 0 5% the lethal doses of
\idocune are equal to or smaller than those
of Novocun

The figures for the tovicity, potency  and
anesthetic index for Cyvelune (hewleaind)
another recenth ntroduced Toeal anesthetic
agent, are not 1w ulable t the present

Total Weight of the Drug Injected —
Through climieal expenments there has been
determined the approumate mramum dose
of 1 Toe] anesthetic drug which may usuath
be injected into or apphed to the mucous
membranes of the healthy adult without c1us
g an untowrd reaction (see Table VI, page
12) Amounts of the drug in excess of these
figures are to be considered an overdosage
because an untoward reaction wall vern prob
abh occur In most instances regional pro
cedures m1y be exccuted effectively with
amounts less than the myamum dosage pro
wvided the techmque used 1s correct in all
details In the debilitated patients, the under
nounshed those at the extremes of age, nd
those whose physical status 1s affected by s
case the total quantity of the drug mjected
must be reduced substantially from the max
mum dosage 1if reactions are to be wvoided
In these substandard nsks the detoxfication
mechamsms of the body are often impured
The liver 1s believed to be the site of detox

fication of most local anesthetic agents but
some drugs, like cocaine, are excreted by the
lidney unchanged 8 2

Concentration of the Solution—The tox
fcity of a Jocal ancsthetie drug increases in
geometneal not anthmetical progression with
inerease i concentrition ”! "t For example
120 cc of 1 1% soluton of Novocun wall kill
a rat in 20 minutes wlile only 0cc of 2 27
solution wall produce the same Tethal effect
that 15, with 2 weak solution a dose of 1.2
grams of Novocain s ethal wlile only 08§
gram of Novocun hlls when employed 1n con
centrted form ¢

This indicates the importance of using the
weakest concentration which will give the
required amalgesit In general lrge nemve
trunks require Ingher concentrtions of the
agent than do skin infiltrations  Gasser and
Erlanger ™t pomt out that sensorn fbers are
parilvzed by onc tenth the strength of local
anesthetic solutions needed to block motor
fibers However, wrespectise of the concen
trition employed the recommended maximum
dosc of the agent should not be exceeded (see
Table VI, page 12)

Vasculanty of Aret Injected —The vascu
Iinty of 1 region mto which  solution 1s 1n
jected governs to 1 Tuge extent the rapidity
with which the agent 1s absorbed nto the
blood strexm 25°% This m1y explun why the
topical use of Pontocune on the mucous mem
branes of the mouth nose pharny Tnrynx

TABLE \

TOMICITY OF \YLOCAINE COMPARED WITH NOVOCAIN, PONTOCAINF COCAINE
(From Gordh"%)

Lethal dose (LD 50) g the ¢
Antmal Conceniration ylocarne Norocasn Pantocasne Cocarne
(Lsdocane) {Procane) (Tetracaine)
Mouse (subcut ) 0 5% 107 102
15 072 100 0 05-0
10
2% 0 59 0 %0 010020
4% 042 083
8% 033 063
Rabbit (subcut ) 2% 0 08-0 10 0 10-0 20
*The lethal dose vanes with the and for low

may vary at s higher rate
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also may produce effechve anesthesia n
greater dilutions, 1¢ 1t has a greater relative
potency therefore 1ts anesthctic index would
be greater, and in climeal use 1t might 1c-
tually prove to be less toxic Winle the anes

thetic index of a drug as shown in Tables III
ind IV will help to evaluate it we must real

1ze that figures determined 1n this manner may
give only an approximate idea as to what
mght be expected of the use of that drug in
man As can be seen in Table IIT the touaty
of a drug w1s obtained by ammnl expenment
while the potency was determined m humans
While the ancsthetic index of Pontocune de-
tammned n this fashion would indicate that
the drug 1s shghtly more touc than Novocan
when used for local infiltration and penpheral
nerve block 1t has been the chimeal experience
both of the author and Bomea that jn man
this 15 not the case " 3" Species vanations are
difficult to assess and if a correct eviluation
of a drug s anesthetic properties 1s to he made
its action 1n man 1s the ultimate entenion

Even if the same speetes 1s used the method

of admimstening the drug must be the same
and the espennment conducted under identical
carcumstances 1e  temperature ctc When
touictty and potency are not studied by the
same methad thewr companson may be mis

leading eg if a drug 1s to be evaluated for
topical analgesia both its toieity and potency
should be studied with topical applications

To mvestigate potency by topieal application
and towieity by subcutaneous imjection may
lead to unrehable statistics  Moreover evenif
the anesthetic index of a drug determmned 1n
any fashion were reliable other properties of
the drug eg duration of action mght ind1

cate 1ts use m a particular case

The speafic figures for towaty potency

and anesthehc index for X\ylocame (hdo

camne) a basic amhd and a relatnely new
Jocal anesthetic drug which 15 bemg used
widely both topically and parenterally were
not avarlable m the Amencan literature and
are not wcluded 1n Tables T and IV How

ever, Lofgren 1# states that (1) milligram for
milhgram the toxaiaity of Xylocamne 1s greater
than that of Novocamn (2) 1ts efficiency 1s

greater than that of Novocam, and (8) the
anesthetic index 15 greater than that of Nove
camn

TABLF 1I{

RELATIVE TOMICITIES AND POTENCIES OF
LOCAL ANESTHETIC'DRLGS COVMONLY USED
FOR INFILTRATION A\D BIOCR AMNALGESIA
{From Colling%)

Toxierty Rela | Potency Rela
tr ¢ to Procane | bs ¢ to Procasne | Anesthense
Drug (Subeutancous | (Intradermal Index
Monse) Man)
Navecam
(procaine) 1 1 10
Intracane
(drethoxin) 1 43 40
Metveame
{piperocaunc)] 3 23 08
Cocaine 4 4 10
Pontocaine
{terracaine) 12 5-10 08
N\upercaine
(dibucame) 20 2225 12
TABLE I\

RELATIVE TOXICITIES AND POTF\CIES OF
1.OCAL ANESTHETIC DRUGS COMMONLY USED
FOR TOPICAL ANESTHESIA
(From Collinsy

Toxtcaty Rela | Potency Rela. | Anetthese
41 & to Cocasne | tive to Cocasne Index
Drug (Subcutancons {Corneal (Potency—
Mouse) Anesthesia) | Toviety)
Cocane 1 1 10
Intracame
(diethoan) 05 I 20
Pontocaine
(tetracaine) 3-5 00 25
Nupercane
(cibucaine} 5 100 0 200
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arters during a stellate gamglion or cervieal Use of Vasoconstrictor Agent —These
Dlack ma result in comvulsne seizures cte,  agents by causing local constriction of the
while the same amount of the drug deposted  blooad vessels—the so ealied “chemical tourm
mtrwasenlaeh durmg a candal injection may quet dfect™~deerease the rate of absorption
prodnce onh dizziness of drugs used 1n Jocal anesthetic solutions thus

Dircet Action of the Local Anesthetic  lowerng the mudence of reactions ™ » 3837
Agent on the Blood Vessels —Most ancsthetic The decrease an absorption also prolongs and
agents 1¢ Novocun, Pontocune \ilocmuine  potentiates the anesthesst in most nstances
\etveune, Intricane, and Nupcreune  are Rate of Injection of the Solution ~—\ ripud
vasodilators and this property mercises the  rite of mjection of Inrge volumes and/or hugh
rite of thewr absorption® On the contrin concentrations of local ancsthetic solutions
cocne 1s 4 strong s 1soconstrictor and there  angments  absorption  resulting an gher
fore bsorbs slowh blood levels  Often rddativels Jarge quantities

P
TABIT \I—Continued
DRUGS COMMONTY {5ED TOR RIGION AT AMAIGESIY
Uses and Dosaye (Maximum)
Drugs
Topscal Infiliration Spnal Fpedaral (Candal
or Lumbar {rea}
No ¢ phininx
trachca not com
Intracame B monly used 200 ce of 0 50, = 1000 mg 3cc of 3 m Wee of I m
dicthosan USSP 100 cc of 1 07z =1000 mg 150 mg Mot 00 mg
Urethra  not com 0 ce of 2 05, =1000 mg commonls used
monh used
Nose pharynx
trache1 not com
Supercame B monly used 200 c¢ of 0 02 =40 mg 20 cc of 05T
dibucame AF 80 cc of 0 0rGe =40 mg or4cc of Not used
Percamne B Urethra 15 ¢c of 40 cc of 0 107,40 mg 0254 =10mg
cnchocaine BP 0 2%=30 mg ot commonty used
(High toxtaty)
— e ]
Nose pharyny
trachea 4 ce of
5¢=200 mg
Cocaine USP Not commenly used Not commonly Not used
Urethra 30 ¢c of used
19,=300 mg
(High toxtty)
Nose pharynx
trachea 10 ¢ of dcc oof 125G =
Cyclaine B §%0=500 mg, 100 cc of @ 57%=_%00 mg 0 mg O cc of 1=
hexylcaine NNR S0cc of 1 09=%00mg | NB Usully | 500 mg
Urethra 10cc of | 25 cc of 2 055~ 500 mg, the solution
5%= 500 mg, or contauns 57,
15cc ofa 5% yelly dextrose
=750 mg
BP=Bntis] Pha m copeis  USP=Un ted Rtates Pharmacopes NF=

Remedies (U 4) B=B anl Names BS=B,

National Formylary (US4) VVR=Now ‘on-of
and Non-official
from Geddes I C A Revi w of Local Anesthetios” H it J Anes

Sptish L harmacopeial Commission Approved Nams Codo & fopied
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and trichea—~all areas of great vasculanty—
may result in 2 Ingh percentage of systemic
reactions while an mjection of the sume drug
in locdd wfiltrition or nerve block procedures
results 1n very few untow ud reactions ™ ¥
During nerve block and Jocal mfiltrations
the areas of high vasculinty which must be
mjected with care are the sealp face nech
corpus cavernost and epdural space (par
ticulrly the sacral wre1) Also becruse the
blood supply to mfluned wreas 1s greatly m
crewsed it as bost to avoud mjecting them
with loeal anesthetic agents not only because
the possibility of = touc retction 15 enhanced
but alse because (1} the procedurs mpht
spread the nfection  {2) 1t 1s punful and

(3) the resulting anesthesia 1s often poor
The topreal appheation of a local anesthetie
drug to an miflvmed mucous membrane par
ticularly the urethra, 15 singularly dangerous
stnce systemie toxie reactions of « hugh blood
level type will very probbly ensue
Inadsertent Intrasenous Injections —When
drugs we mudvertently wnjected mto the blaod
streum 1 Iugh blood Ievel ripadly results
Artesnl apjechions mmy be more dangerous
than venous mjections, but ether 1s senous
(see Tigure 1 page 14) The regon m which
the sntravasculr imjection 1s made may also
determme to some extent the seventy of a
reaction Tor example 5 to 7 e of a Joeal
anesthetie solution mnjected mto the vertebral

TABIF V1

DRUGS COMMONLY USFB TOR RFGIONAT ANAIGESTA

{
i

Uses and Dosage {Maximum)

Drugs
Topreal Infiltratson Spinal Epidural (Candal
or Lumbar Area)
Novoram B
procaine USP BP
ethocasne B8 200 cc of & S =1000mg | 4cc of §7hm 0 cc of 25t
herocaine B Ineffective 100 cc of 1 055= 1000 mg 200 mg 1000 mg
Planocane B G ee of T 0% =1000 mg
Scurocmne B
“eocame B

Pontocume B
tetracatne USP BS
amethocame BP

Nose pharynx
trachea 4 cc of
207 or 8cc of

1 mg per pound body weight
—do not exceed 200 me or

2ec of 1= “ee of O 1555=

Anethaine B 1 0" =80 mg 4 concentration of @ 25¢% | 20 mg 75 mg
Decicain B
Pantocame B Urethra  not com
Batechanal 8 monly ased
Nose pharsnx
\ylocane B trachea 10 cc of Not estab S0cc of 1 057 =
hdocaine NAR =200 mg 100 cc of O 575500 mg fished prob- 500 mg
henocaine BPC 50 cc of t 07 =500 mg ably 4 cc of
Nylotax B Urethra 1Scc of | 75ec of 2 070 =500mg 47 =10mg | 25 cc of Wp=
207 selly =300 mg 500 mg
Aletycame B Nose pharynx
wperocarne USP BPL | traches not com
e menly used 200cc of 0 5%=1000mg | 4cc of 45= | S0ce of I SGpm

Utethra 30 cc of
2%+ 600 mg

100 cc of 1 071000 mg
65 cc of 1 59%=1000 mg

160 mg 750 g
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centrations and volume of an anesthetic solu
tion arc employed the addition of hyaluront
dise (Diffusin, Wydase, Aldase, etc ), 1
spreading agent, iereases the chances of a
tovic reaction to the ancsthetuc, to the yasocon
stnetor or to hoth*™ Even though 1 vaso
constnictor drug 15 ncorporated n the solu
tion to retard absorption the spreading factor
allows an ncrease of up to 40% above the
normal anesthetized aren (see Figure 2, page
15) Since greater surfrce permits more
rapid absorption the blood level of the local
anesthetic agent and v sopressor drug would
be tugher than normal i a shorter penod of
time when hyaluromdase has been added
Patients Physical Status —To 1 marhed
estent the physieal status of a patient may
determine lus susceptibility to renctions from
local anesthetic solutions As mentioned

Figure 2 Effects of hyaluromdase on the diffusion of 2
subcutancously Left Solution without hyaluromd.

above, the hiver is thought to detoxify mtny
local anesthetic agents, therefore, perhaps
the concentration and volume of these drugs
should he reduced for patients with hver dis
ease Other physieal factors which may
crease the incidence of reactions are hyper
pyrexn, debility, shock, stamvation lowered
metibohsm and the cxtremes of age

Some diseases, on the other hand, may
make the patient more resistant Thyrotow
cosis with ts associated high metabolie rate
may result 1n 1 more rpid detoxificaition of
the drug wlile arteniosclerosis may retard
absorption of injected solutions

The cffcet of sitimin C deficiency i 1n-
creasing 1 patients susceptibility to 2 local
anesthetic drug has been pomted out by
Richards #* He has shown that star ation and
vitamin C deficiency increase the nstances of

cc of a Diodrast local

anesthetic solut
ase  Right Solution contaning hyalummudl:s: placed
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of Jocal anesthetic solutions may be 2dmm
sstered to a patient, provided this s done over
a long penod of time or the intervals between
mjections are Jong enough to allow for de
toufication  For cxample 2 to 8 grams of
Novocam may be gren mtravenously by a

slow dnip over 4 12 or 24 hour peniod without
crusing a systemic reaction, but 1f more than
1 gram 1s used while performing a Jocal
fltration or nenve black procedure, 1 systemic
toue reaction may casily result

Spreading Agents—Provided the usual con

L a
' ’;iﬂ -

bs

Figure 1 Astenogram from 4 test dose of 2 co of 2 Diodrast local anesthetic solution nad
vertently deposted m the vertebral artery This complication occurred dunng the execution of
a stellate ganglion block sithaugh attempts to aspirate blood were unsuccessfol. It 15 cur
custom 1 Hhus block procedurs to mject a 2 ot test dose and wast 15 to 30 seconds before dis
charging another 8 to 10 co of the solution wto th~ area of the stellate ganghon The 2 ¢
deposited 1 the artery made the patient complam smmediately of dizzmess of the feeling of
“blacking out”™ and of pausea Had the total dosage been injected, 2 severe systenuc fonc re-
achon would probably have enswed,
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centrations and volume of an anesthetic solu
tion are employed, the addition of hy aluroni
dase {Diffusin, Wydase, Aldrse, cte), a
spreading agent, increases the chiances of a
toxic reaction to the anesthctic, to the vasocon
strictor or to both?” Iven though a vaso
comtrictor drug 15 incorporated in the solu
tion to retard absorption the spreading factor
allows an increase of up to 407 above the
normal anesthehzed aren (sce Iigure 2, page
15) Since greater surfice penmits more
rapid absorption, the blood level of the local
anesthetie agent and v asapressor drug would
be lugher than normal i a shortcr penod of
time when By aluronidase has been added
Patients Physical Status —To 1 marked
ertent, the physical status of 1 patient may
determine lus suseeptibihity to rexctions from
local anesthetic solutions As smentioned

Figure 2 Effects of hyaluromdase on the diffusion of
subcutaneously Left Solution without hyalurons

15

above, the iver is thought to detoxufy many
local anesthetic agents, therefore, perhaps
the concentmtion and volume of these drugs
should be reduced for patients with hver dis
cise  Other physieal factors which may in
crease the inaidence of reactions are hyper
pyrexia, debility, shock, starvation Jowered
metabolism and the extremes of age

Some discises on the other hand may
mike the patunt more resistint - Thyrotox
cosis with its associated high metabolic rate
may result in 1 more rud detoufication of
the drug while artnosclerosis mw retard
absorption of myccted solutions

The cffect of sitymin C deficieney 10 1n
creasing a4 patients susecptibibty to 2 local
anesthetic drug has been pomted out by
Tichards 3* He has shown that stan ation and
vitaumin C deficiency increase the instances of

2 cc of a Diodrast local anesthetic sol
dase Reght Solution contammg hyalcuxs:muc;;:: placed
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of local anesthetic solutions may be admin  slow dnp over 2 12 or 24 bour perod without
istered to a patient, provided this s done over  crusing a systemie reaction but of more than
a long penod of ime or the intervals between 1 gram 15 used while performmg 4 Jocal 1
mjections are long encugh to allow for de  filtration or ncrve block procedure 1 systemie
toufieation  For evample, 2 to 3 grams of tovie reaction may easthy result

Novoeam mav be gnen mtravenously by ~ Spreading Agents~~Provided the usual con

v~ e ~ - ——

Figure 1 Artenogram from a test dose of 2 e of a Diodrst local anesthetic solution wmad
ertently deposited m the vertsbral artery Tins comphication occurred durng the exccution of
a stellate ganghon block although attempts to aspiate blood were umsuccessful. It 15 our
custom 1 this block procedure to myect a & ce test dose and wast 15 to 30 seconds before dis
chargmg another 8 to 10 cc of the solution tnto the arez of the stellate ganghon The 2 cc
deposited in the artery made the patient 1 diatelv of di of the feehap of
“Blackang ont” and of vausea Had the totsl dosage been mjected a severe systemic toxic re
action would probably have enssed
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alone Iy bag and mask In this one case the
comuluon was attnbuted to onvvgen want
Ten of theee 14 caces werd hewals mediented
and i pocable that the premedication pre
vented or altered the el signs of cerchral
imultion bt we donbt tlne A number of
Cormm i cstipators after extansine studies
on Pontocunc in a vanets of Iaboraton am
mals and man o found that roesprition
uamally fuled before the arculation hid ¢ ?

In Addition thes mvestigators found that
tovie doses o ammals cansed disturbanees in
ardine thvthm wluch alwavs disappeared
without myocardial dumage Chimelly we
Tiave o olnenved that cardine imculhintics
mn oceur for m 10 of our pationts recon
mg Pontocanc (50 ec of 0257) a aregular
pulse appearcd as the onlv agn of an un
toward reaction to the drug So far this has
corrected o lf wathin 10 munutes without
trcitment or with the administration of oxw
menonh Inonh five caces in over 8 000 local
wfiltrations and nen e blocks uaing Pontocune
have we seen diffuse swoating pauser vomat
g, palpitation patlor, and tachy eardia which
50 often follow the injection of Novocun The
fact that such changes arc anfrequent when
Pontocane is cmploved n local nfiltration
and nenve block procedures is further substan
tiated by t number of authors whose com
bined cases totil aver 81000 ™ 38 30 84 o3

Certain wniters have amphasized that sys
temic toxie reactions to Cyclune scddom oc
ar® 2 Hawover at the Mason Chnie the
mjection of 30cc of 1 27 concentration of
the drug nto the candal eanal of 100 obstet
neal paticnts was followed by such reactions
m three cases cach of which progressed to
convulsions These reactions were cvidently
due to absorption of the drug not an mad
vertent antravascular jection of the entire
30 ce beenuse 1 leved of ancsthesin was estab
hshed which ranged from the pubic bone to
the xiphoid proccss

Onset of Siyns and Symptoms —While the
signs and symptoms of a systemic rcaction
usually fit a typical pattern 1e  progress
slowly from the signs of cortical stimulition
(restlessness etc ) to the signs of severe de
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pression and death, depending an the rapudity
of recogmtion nd therapy, the following van
ations mw occur (1) all the signs and symp
toms may occur simaltincously, (2) one sien
may predominite the othears being less ob
vious, md {3} the revchion myy oceur
sichously so that, of the patient 1s nat being
carcfully obsernved death v oceur without
warmng  In this hook for clnty, the signs
and symptoms reflected in each system ie
nenvous arcaltony, cte wall be considered
scparatedy, with full realization that they mny
occur atherandivadunlly, progress slowly from
onc system to the other, or all occur at one
time

The onsct of 1 systemic reaction to 1 lugh
blood lavd of the local anesthetic drug may
be immedinte or delyed The reaction may
oceur sceonds to minutes after the start of
the mjcetion with a1l the sigos and symptoms
occurring 1t once  Such rapid onset 1s due
to an mady ertent intray 1scular injection of the
anesthetic solution or to rapid absorption of
1 lnrge quantity of the agent n 2 very short
peniod of time There 1s no slow, progressne
detersoration of the patients condition, col
hpse 15 rypud and totil  Death often results
before treatment en be mstituted This tvpe
of rexction where large quantities of the drug
are used should not be confused with the
allergic “climenl anaphy letie shoek” type oc-
curnng from relatsely infimtestmal amounts
of 2 drug

On the other hand the reaction may oceur
5 to 30 munutes after the mjection Tortu-
nately, tius 15 the more frequent of the two
types of systemic renctions from a lugh blood
level of the anesthetic drug It 15 cqused by
2 slow build up of a touc blood level and
it usually progresses 1n stages s listed below
the corticnl signs first, then the signs of cardio-
vascular collpse

Nervous System (Cortical) Signs and Symp
toms —The early signs and symptoms of cor
tieal stimulation are one or a combination of
the following restlessness nervousness ap
prchension pugnaciousness unreasonableness
loquacity incoherent speech, headache dizzy
ness blurred vision, metallic taste roanng m
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systemic reaction i ammals  He believes that
patients with poor physical status should re
cene an infusion of dextrose with ascorbic
acid before 1n imjection of a local anesthetic

Environmental Temperature — The envi
ronmental temperature according to Collins,*
plays an important role in mcreasing the e
dence of reaction He states that Iugh tem
peratures mncrease 1bsorption and diffusion of
mjected drugs This may be 1 sigmficant
pont to remember when tdministering loeal
anesthetic drugs during the summer 1n the
tropies and to patients with a hugh fever How
ever the evpenence of the author both n the
army and 1 ervilian practice would mdiente
that environmental temperature 1s not of great
enough sigmficance to warrant changing the
dosages i Table VI, even mn exceptionally
warm climates

SIGNS AND SYMPTOMS

Basically, the signs and symptoms of 1 sys
temic toxic reaction due to the ligh blood
level of the local anesthetic drug whether
admimstered parenterally, orally or topically
are referable to the central nervous system
and perhaps the cirdiovascular system They
are first those of stmulaton 1e restless
ness tremors and convulsions and secondly
those of depression following overstimulation
Death 1s usually attnibuted to respiratory de
pression® © However accordmng to Beck
and Mautz 3 Burstein *° Burstemn and Roven
stine 4! Graubard and Peterson+? and Stemn
haus 43 Jocal anesthetic drugs may cause de-
pression of the heart when apphed directly
Therefore while death 1s usually attnbuted
to respiratory depression the direct action of
these drugs upon the heart cannot be com
pletely 1gnored as contmbuting to cardiac de
pression and collapse

Goodman and Gilman?® state * 1t 1s
highly significant that all the local anesthetics
produce the same type of symptoms when
given 1n touic amounts However 1t 15 1n
teresting to note that while this may be true
evpenmmentally 1t may not always hold true
chmeally Toue reactions m human bewngs

COMPLICATIONS OF REGIONAL ANESTHESIA

from Novocamn Intricane, cocaine Nuper
came Nylocame and Cyelame 1 most
stances follow the common pattern of a re
action, 1e  the onset 1s slow with the mmor
signs of cerebral stimulttion slowly progress
mg to convulsions and peripheral vascular
collapse  Nevertheless, sometimes reactions to
\ylocune may not be signalled by cerebral
stimulition When doses of 05 gm or more of
\ylocune are employed central depression
without any other signs or symptoms of 1 tove
reachion m1y be noted These patients will
not respond to questioning and appenr to be
m the first plane of surgieal anesthesir  Therr
course dunng this 1s usually uneventful blood
pressure, pulse, and respirations remain un
changed nd within one half to three fourths
of an hour they regun consciousness This
tvpe of reaction may also follow the use of
large amounts of Novocun #

While reactions to Pontocune may follow
the above mentioned characterishe pattern
we hnve found that most of the reactions ob
served from tlis drug were atypical At the
Mason Chnic i over 6000 cases 1n which
Pontocune has been used for regronal block
other than subarachnord (spinal) and ept
dural (pendural) block 14 major reactions
attributed to this drug have been observed
The reactions 1n these cases were not heralded
by restlessness nenousness dizziness sweat
mg pallor and tachycardin  As a matter of
fact, there was no such warmng They occurred
5 to 10 mnutes after the completion of the
block and were chiractenzed by drowsiess
shallow respiration loss of consciousness and
apnca Blood pressure and pulse did not yrv
m these patients untl apnea occurred and
then they began to increase When artificral
respirition with oxygen by bag and mask
was mshtuted the blood pressure and pulse
returned to normal and remained so Opera
tions were not cancelled m any of these
cases but were delayed for 30 to 45 TMinutes
until the patients regamned consciousness and
started to breathe voluntanly Only gne of
these patients who was not bemg carefully
observed started to convulse and this vy,
corrected by the admimstration of otygen
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no tial vanation in the blood pressure and
pulse from that determined prior to the
jecion  However, as respiritions  become
slinllow or ccase the blood pressure nises and
A tachyerrdin ensues Tlus resembles 2 re
action to 1 vasoconstitetor drug and may Tead
to confusion (see Chapter 8 page 33) Such
a reacton reflects either ovvgen want or
mitial stimulation of the cardioyascular center
m the medulla by the local anesthetic 1gent
As the reaction progresses, the hvpova be
comes more sci ere, either from apnea or from
the direct depressant effect of the Jocal anes
thetic agent on the cardioy ascular center or
the heart and blood rvessels, the blood pres
sure begins to fall, and a bradsy eardia appears
If the hvpotension 1s not correeted the patient
usually becomes more cyanotic  he perspires
profusely, the shin 1s clammy  and there en
sues syncope and perspheral vascular collapse
with a weak and often unobtunable pulse At
Ieast from a phammacologie standpoint the
hypotension which results from this type of
reachion has usually been blamed on depres
sion of the vital centers 1n the medullh as a
result of previous oyverstimulation® 20 How
ever, m hight of recently pubhshed articles
the question anses as to whether this 1s the
only responsible factor® 4 33 3243 These lat
ter reports make 3t secem possible that hypo
tension which develops with the oxygen want
mght be at Jeast partially caused by a direct
action of the local anesthetic agent on the
myocardium and/or the penpheral vessels
The authors of a number of these articles
stress that with the exception of cocaine most
local anesthetic agents given in adequate
doses intravenously or apphed n sufficient
quantities directly on the heart may depress
heart action and bning about bradyeardia de
creased cardiac output and eventually cardiac
standstll 3 42 Others have pomnted out that
local anesthetic drugs, cocune being the ex
ception are potent vasodilators and act di
rectly on the peripheral vessels! 4 33 Never
theless until further experimentation proves
otherwise 1t must be assumed that the oxygen
want duning a local systemic reaction 15 pr1
mary and that the cardiovascular collapse 1s

secondary to st ie oxygen want 1s the cause
of hypotension  If the oxygen want hypoten
s1on and syncope are not corrected within two
to ten minutes cardme fulure may result

Cardiac Tatlure and/or Death —When cr
dinc fatlure and/or death oceur from 1 touc
dosc of a local anesthetic drug 1t 3s presum
ably caused by depression of the respiratony
center from previous oserstimulation by the
drug with cardhae falure 1s 1 secondary phe
nomenon * 20 This theory 1s based on the fact
that the hrain being the most sensitive organ
of the body, would be the first to respond to
small amounts of the local anesthetic 2gent
n the blood

However when a large dose of the agent 1s
mjected inadvertently anto the blood stream
or ripid absorption from mucous membranes
occurs, the possibility of cardiae Fulure with
respiratory arrest as 1 secondary phenomenon
cannot be completely overlooked Under these
crrcumstances, with the exception of an intra-
artenal tnjection of the neck and head the
first organ to be rexched by a massive dose
of the drug would be the heart This could
explun the fatilities which occur dunng or
mmediately following an admimstration par-
ticularly when convulsions ete are absent
Further research would be helpful to ascer
tun what part direet eardiac depression from
the local anesthetic plays m the picture of
systemuc toxic reactions but until this 1s done
oxygen want must be considered the cause of
arculatory depression

Irrespectine of the ciuse cardiac farlure
does occasiomlly occur when regional anal
ges111s used and must be dingnosed promptly
and treated immediately 1f death 15 to be
avoided The physician must be able to rec-
ogmize 1ts signs nd symptoms (see Chapter
7 page 73)

PROPHYLAAXIS

While 1t 15 difficult to prevent Allergic sys
temue reactions from infimtesimal amounts of
local anesthetic agents those caused by a
high blood level of these drugs from over
dosage may usully be reduced to 1 mum

mum by obsering the following prophy lactic
measures
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the ears nausea and vomuting choreiform
movements, tremors and twitchigs The
metallic taste, dizziness blurred vision and
roanng 1n the ears have been the most prom;
nent of these early cortical signs and symp
toms 1n the authors expenence If the reac
tion does not progress past this imtrl stage
these signs and symptoms are of hittle climeal
importance However, they do announce the
fact that a touc reaction custs and thereby
warn that the reaction may progress to un
consciousness convulsions nausea and yvomit
g cardiovascular collapse and respiratory
collapse Convulsions indicate marhed stimu
Iation of the cortex with associated increased

lungs nd the food particles barncade the
psage of air or oxygen mto the trachea
bronchi and/or alveolt If the patient 15 con
saous and wall cooperate, there may be no
difficulty in clearning the airway, but af he xs
uncooperitive or unconscrous much difficulty
m1y be encountered (see Chapter 18 page
163)

Respiratory System Signs and Symptoms —
In the very early stages of a reaction the
occasional patient may show an increase mn
the rate and/or depth of respiration In al
most 1l cases irregular respiritory rate and
excursion sighing dyspnea periods of apnea
and finally complete respiratory arrest are

metabolism 1 oxygen d d and
since respirations usually cease during 2 con
vulsion hypoua or anovia results

Nausea 1nd/or vomiting may oceur esther
carly or late 1n the course of 2 systemic toue
reaction to a local anesthetic drug and may
not indicate the seventy of the rcacion The
vomiting centcr may be stimulated by hy
poxia by the excessine blood level of the
local anesthetic agent, or by 1 combntion
of both The ser of this pl
will, m most instances depend on the pre
operative preparation and cooperation of the
patient.

In the patient who has been prepared for
an elective block procedure by restriction of
the oral intake and/or by Levin tube suction
of the stomach stmulation of the vomiting
center usually presents less of a problem =s
the stomach contains Iittle or notlung to expel
\When 1intake has been restricted the volume
regurgitated in most instances 1s small and the
patient will be able to expel 1t before he takes
an mspiraton  However the patient whose
oral mntake has not been restricted and whose
stomach has not been pumped presents a
greater problem The volume of stomach
contents 15 usually large and more likely
than not will contain particles of undigested
food If he vomits he may not be able to
expel a large volume of vomitus from the
oral cavity before he takes a breath In that
case he aspirates vomitus and the problem 1s
twofold the hydrochloric acid damages the
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ed as a mamfestahon of depression

of the respiritory center 1n the medullh pre
sumably from its previous orerstimulation® *
Nevertheless the part played by tissue hy
povia from the hypotension which invanably
accompanies the late stages of this tvpe of
reaction cannot be ignored completely In
asmuch as depressed respirations or apnea
usually precede crrculatory collapse the pa
tient becomes cyanotic 1¢, there 1s 5 gm
or more of unreduced hemoglobin present
per 100 cc of blood nnd since the arcula
tion 15 reaching the penphery particularly the
dermss, cyanosis 1s present While the con
vulsions which attend this type of reiction
are usually attnbuted to overstumulation of
the cortex by the Jocal anesthetic drug they
may be the result of hypova or at Jeast the
hypoxia may have an additive effect

On rare occasions the lungs may show
signs of hypersecretton riles rhonch,
bronchospasms and/or an asthmatic type of
respiration  Of course, a Jarge dosage of the
focal anesthetic drug would lead us to suspect
that these must be signs of a hugh blood level
systemic reaction but the use of a large
dosage does not preclude the possibihity that
an allergic reaction has taken place (see page
8) It 1s not clear at present whether these
signs should be classified as an allergic sys
termuc reaction or as a high blood level sys
terme reaction

Cardiovascular System Signs and Symp
toms —When a reaction starts there may be
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no imtial vanation 1 the blood pressure and
pulse from that determmed pror to the m
jection  Howeter, a5 respueitions become
shalfow or cewse the hlood pressure rises and
1 tachverrdin ensues This resembles 4 re
aetion to 1 wsoconstnctar doug wnd ma kad
to confusion {see Chapler 3 page 38) Such
1 reachon rflects ather ougen want or
il strmulhtion of the cwdionseulas conter
1 the medulla by the Joeal anesthetie nnont
As the reaction progresses the hvpown be
comes more seaere either from apnea or from
the direct depressant effect of the Jocal ancs
thetic azent on the cardiovasailar conter or
the heart and blood vesseke the blood pres
surc begans to fall and 2 bradveardin appears
1f the hvpotension 1s not corrected the patient
usuath becomes mare evanotic he perspires
profusels the shin s chanmy and there en
snes svacope and penpherl vaseulr callpse
with a w ek and often unobtunable pulse At
least from 1 phimacologie standpoint the
hvpotension wineh results from this tvpe of
reaction hs usutily been blwmed on depres
sion of the vital centers n the medully a5 1
result of previous overstimulwtion 2 ™ How
cver 1 hght of recently published articles
the question anses 1s to whether this is the
onhy responsible factor® 4 3 3943 These Iat
ter reports make 1t seem possible that hypo
tension which develops wath the oo gen want
maght bo at Jewst partially eaused by a direct
athion of the Joeal anesthetic agent on the
myocardium and/or the penpheral vesscls
The qwthors of 2 number of these articles
stress that with the eveeption of cocune most
local anesthetic agents gnen m adequate
doses ntravenously or apphed 1 sufficient
quantities duectly on the heart may depress
heart action and bong about bridyeardia de
creased carduac output and evestunlly eardiae
standstill ® 42 Others have pointed out that
local anesthetic drugs cocamne bemg the ex
ception are potent vasodilators 1nd act di
rectly on the penpheral vessels! # 38 Never
theless until further expermentation proves
otherwise 1t must be assumed that the o gen
want dunng a local systerme reaction 15 pnt
mary and that the cardiovascular collapse 1s

second1ny toft 1e ougen want s the cruse
of hypotension  If the oxygen want hypoten
s1on and ssneope are not corrected sthin two
to ten munutes eardiae fulure may result

Cardlsne I atdure and/or Death ~—When er
dine fulure wmd/or death occur fram 1 touce
tose of 4 Jooal anesthebie daug 1t 35 presum
abh cused by depresaon of the respiritory
conter from previous oversimulition by the
drug with eardine fulure as 1 secondans phe
nomenon * 2 Tlus theon 1s based on the fact
that the brun bong the most sensitwe organ
of the body would be the first to respend to
saall amounts of the local ancsthebie agent
sty the blood

However whon 1 large dose of the agent 1s
yected nudvertenth nto the blood stream
or ripid absorphon from mucous membranes
oceurs the possilahty of cardize fulure with
respiriton arrest as 4 secondary phenomenon
cannot be completels overlooked Under these
crrcumstinces with the exception of an intr
artemal wnjection of the neek and head the
first organ to be retched by a massne dose
of the drug would be the hewt This could
cxplun the fatahties which occur dunng or
immediately follos ing an wdmimstration par
ticululs when convulsions ete  are 1bsent
Further research would be helpful to ascer
tun what part direct eardine depression from
the loeal ancsthetie plavs an the picture of
systemie toue retetions but until this s done
oxygen want mast be considered the cwuse of
cirenlrtory depression

Irrespectine of the ¢ause cardiae falure
does occasionally occur when regional andd
gesin1s used and must be dingnosed promptls
and treated mwmmediately f derth s to be
maded The physican must be nble to rec
ogmze its signs wnd symptoms (see Chapter
7 pge 73)

PROPHYLANIS

While 1t 15 difficult to prevent allergue sys
terme renctions from mfimtesimal amounts of
local anesthetic agents those caused by a
high blood level of these drugs from over
dosage m1y useally be reduced to 4 munt

mum by obsenng the followang prophs lachie
measures
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Avord Overdosage of the Local Anesthetic
Agent —~This 15 best accomphshed by (1)
using local anesthetic drugs whose toxietbies
have been well estabhshed by chmedd and
experimentt} use (see Table VI page 12)
{2} not exceeding their ve ded tovie

cfficacions to imcorporite 1 \asoconstrictor
drug i the anesthetie solution
Choose the Local Anesthetie Agent Care
fully —If the patient 1s hnown to have had
4 systemic tovie reiction to one speetfic Joeal
thetie and 1 gencral anesthetic 1s contra

doses  (3) using the wekest concentrition
and the Jeast solume of the drug that vl
accomphsh the desired degree of anslgesin
wnd {4) mmecting carefully 50 15 2o not de
posit a Jarge amount of the drug intrs
venously

Use of Vasoconstrictor Drugs —These drugs
constrict the blood vessels thus slowing ab
sorption Thas so eadled “physiologre or chem
wcal tourmquet effect at the site of injection
prevents rapid nses 1 the blood levels of
drugs prolongs the duration of anesthesin
wwd produces 1 relitively  bloodless” field at
the site of mjecion Therefore when near
maumum dosages of loeal anesthetic agents
are to be emploved puticularly af the aren
to be mjected 1s nghly vaseular at 15 usunlly

TABLE VIY

CLASSIFICATION OF COMMONLY USED LOCAL
ANESTHETIC AGENTS ACCORDING 10
CHFMICAL STRUCTURE

Chemucal Graup Local Anesthetic Drug

Novacarm {procane)
1 ortocane (tetracane)

Para amino benzerc Monocaine
acid esters Benzocame
Butesin
Butys
Benzoic acid esters cocame

Metscamne {piperacaine)

Para-cthoxy benzowe Intracame {diethoan}

acud esters

Beta diethy! amino
ethy} aoude

Nupercame {percaine
dsbucaine)

w diethy fanunaacet 2
&-xylrchde hydrochlonde

Mlocaine (h locaine)

1.cyclohevs lanuna-2-propy !
benzoate hydrochloride

Cyclamne (hevleane)

mdierted 2 Joead anesthetic drug of another
chemieal group mas 1 most mmstances be used
without producmy, 2 reaction For evample
Pontocune  Monocune and Novoeun are
prrz ummo benrsose aexd esters cocame and
Metveune are bonzore wed esters Nuper
cune 35 1 quisoline densatine and Nylocame
1 1 hwe ambd (sce Table VI page 20)
Therefore if 1 patunt shows 2 rection to
2 drug 1 one of the 1bove four mentioned
chemied groups 7 drug m another chemel
group m1y concensibl be snjected without
causing ¥ reaction  for ¢xample f 2 reaction
to Novocun occurs \locune n most 3o
stances m1y be used without an untoward
reachion

Use a Barbsturate Prsor to Block —Tatum
Atlnson and Collins ¢ hw e thought that bar
biturates not onh rrest consulsions resulbing
from an overdose of local -nesthetic agents
m amals but noted that when they were
goen prophylietically  the mummum fethal
dose of the Jocal anesthetic 1s mnereased four
times The higher forms of rmmals such s
monkeys and man having 4 more lughh de
veloped central nervous system are thought
to be more susceptble to the toue actions of
laca} mmesthetic agents—Tatum and Colhns 8
showed thit baubiturites afforded mankeys
relinely more protection than the lower
forms of the hboritory ammals They con
cluded that humans having an even greater
devclopment of the central nersous system
than do monkevs wonld therefore be afforded
even greater protection A great number of
publicttions on local anesthesit stll stress the
use of barbiturates prior to the mjection of
local anesthetic salution based on the worl of
T’lmm et al§ 17 .8 67 77 76

However the following are some practignl
reasons why barinturates e not gnen for
#ins supposedly “protective effect prior to all
nene block analgesia at the Mason Chne
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Iint thay often make the patient uncoopera
tne and accurte acknowIedgment of pares
thestas often necessan for the snecess of
some block procedures i dhfienlt to chiot
Sccond they depress the cortex and therdn
often obseurc the cortica) aens and «mptoms
of 1 toue roaction This 15 perfed all nght
if the reaction does not prograss past the
pomnt of cortical stimulation but of it docs
the barbiturates arc then actualhy perfonming
A dissenniee by lnding the “waming sinals”
of 1 reaction Lasth they act svncrgisticndly
to decpen the depression stage which follows
oversimulation of the brun particulrly the
vitll medullain ecnters ™ Therebn they mas
make the trcatment of 2 raaction more
difficult

Sadove ef al? also fecd that the uscfulness

of barnturate prophalans has been greath
overrated and state “We would cven Lo fur
ther and sav that barlnturates heing depres
sats of the cuntrl nenous system (and
therefore so uscful in countcracting the cen
tral nervous systan stimultion tvpe of re
action) will be deadedlh harmful 1 those
cases 1n which central nenous system depres
sion follows on stmulttion”  Stanhaus 43
wntes “Our c\punence 1 cocune mtovicn
tion produced by constant intrivenous mjec
tions ravealed the antagomsm of the bar
biturates to be somewhat less ffectinve than
previous workers [Tatum et al™]° had re
ported” In additon according to Rnoefel
et al 7 barlaturates do not remose the possi
bilitv of tovic reactions nd are of little use
m those reactions which are 2 result of rypd
absorption  They claim “As most of the cases
of procaine intoxication seem to be of the type
in which prophylaus 1s unavaling the prac
fical value of admimstering barbiturates 1s
small”

My associates and 1 use barbiturates only
for therr sedative effect on the patient and do
not attempt to use doses large enough to pre
vent the signs of cortical stimulation  As 4
matter of fact when paresthesias are to be
obtamed prior to mjecting the drug we gre
no preblock barbiturate ¢ However after the

® Interpolation mmne

black has been completed  if the patient
wishes to be Jess aware of s surroundings
1 baraturate nsualls 12 gr (90 me ) to S gr
(150 mg ) of Nombutal (pentobarbital) s
given intravenonshy

Swallowmg of Drugs Used Topically on
Pharyn, I aryny, and Trachen —Swallowing
of 1 loeal anesthetic drug apphed topically
to the pharynx lainnc or trichet s to be
discouraged according to Collins ¢ He states
that excess quantities should be spat out be-
cause raprd ahsarption of the gent from the
mucost of the esaphagus and stomach mw
occur* Stanhaus 4 does not agree wath this
and states “Absorption from the esophagus
and stomach does not seem to be the Iikely
cause of reactions [to loetl anesthetie drugs]
s judged by our results which conclusion 1s
substantinted by the comparatively Jow blood
Iescls attuned with ortl administration of
cocune”™ Our own work with the oral use of
Novocun (procune) solutions and \slocame
(lidocune) Viscous would support the fact
that the Jocal anesthetic agents are not raprdlv
absorbed from the esophagus or stomach

Use of Vitamun C (ascorbic acid}) —Rich
ards 3% concluded from anmmal studies that
stanatton and vitimin € deficicneles 1
creased the meidence of systermie tove ree-
tions to local anesthetic drugs in ammals
Consequently  he postulated that the debili
tated and eachectic patient should recene in
fusions of dextrose ind ascorbic 1erd pror to
mjection of 1 Jocal drug To date the author
has never done this and has noted no greater
meidence of reachions in this group of pa
tients than i the young healthy vigorous
adult probabh because the dosage of the
drug was indinviduahized

Skin Wheals, Lozenge, Patch and Mucous
Membrane Tests —The efficiey of tests to s
certun beforehand whether or not a patent
will exhibit 4 Iugh blood level tvpe of a svs
temie toxic reaction to that drug 1s debatable
Ryan and Shouldice ®? state “For the first
7 000 cases [regional blocks with procame] an
mtridermal test with 2% procaine hydrochlo
ride was carned out preoperatively  Usually
there was no skin reaction, but 1n a number of
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Avord Overdostge of the Local Anesthetic
Agent —This 15 best accomphshed by (1)
using locn} anesthetic drugs whose toxiatics
have been well established by chnienl and
exponmental use {see Table VI page 12)
(2) not exceeding thur recommended touc
doses (3} asmg the weakest concentration
and the lewst solume of the drug that will
accomphish the deswed degree of awlgesi
and {4) mjecting cwefully so s to not de
posit a Juge amount of the drug mtra
venously

Use of Vasoconstrictor Drugs —~Thesc drags
constrict the blood vessels thus slowing b
sorption  This so called  phy siologic or chem
1cak tourmquet effect 1t the site of mypction
prevents rapsd nses i the blood levels of
drugs prolongs the dumtion of anesthesia
and produces 1 relatnely  bloodless field at
the site of mjechion Thercfore when near
myvamum dosages of local anesthebie agents
are to be employed particulaly if the wen
to be injected 1s aghly vascular it 15 usually

TABLE V11

CLASSIFICATION OF COMMOMY USFD LOCAY
ANESTHETIC AGFNTS ACCORDING TO
CHFMICAL STRUCTURE

Chemical Group Local Anesthetse Drug

Novocamn {procine)
fontocame (tetrictine)
Para b il

and esters Benzoraine
Butestn
Butyn
Benzoe acid esters cocane

Metycamne {piperecaine)

Paraethoxy benzowe Intracame { bethown)

acd esters

Nupercune {(percaine
dibucaine)

Beta dieths} amino
eths§ amide

w diethylammoacet » Nvlocane (hdocane)

6oxy hidscie iy drochlonide

Lgyclohexy lumino-2-propy! | Cyclaine (hexsfcaine)

benzoate fy drockloride
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efficresous to rocorporate 3 vasoconstrctor
drug 1n the mesthctie solution

Choose the Local Anesthetse Agent Care
fully —If the patient 1s hnown to have had
1 systumie toxie reaetion to one speeific Joeat
anusthetie and w4 general ancsthete 1s contra
mdicated 4 Joed ascsthetsie drug of another
chumical group my 1 most instances be used
sithout producing 2 rewction Yor evimple
Pontocune Monocune and Novocun are
P amano benzore rad esters cocane and
Mebvowune e benzoie aend esters Naper
cune 1s 1 qunehline domyatne and \ylocune
15 12 biste amhd (sec Table VI[ pue 20}
Thercfore if 2 patient shows 1 reaction to
4 drug 1 one of the above four mentioned
chemiesl groups = drug m another chermeal
group may concenbh be snjected without
cwsing 4 reetion for cvimple of a2 reaction
to Novocun occurs slocane n most
stances may be used withont m untoward
reaction

Use ¢ Barbiturate Prior to Bloch —Thatum
Atlnson 1nd Collins ® have thought that bar
Iturates not only arrest convulsions resulting
from 1n overdose of Jocal anesthetic agents
m ammals but noted that when thev were
ginen prophylacticdh  the mimimum Jethtd
dose of the loeal anesthetic 1s incrensed four
trmes The higher forms of animals such s
monkevs and mn hrang 2 more ughh de
seloped central nervous system are thought
to be more susceptible to the toue actions of
locql anesthebie agents—Tatum and Colfing
showed that bubiturites forded monkervs
relatneh more protection than the Joner
forms of the Inboratory ammals Thev con
cluded that humwms hvng an even greater
development of the central nervous svstem
than do monkeys would therefore be fforded
even greater protection A great number of
publications on local anesthesia stll stress the
use of bubiturates prior to the wmpetion of
foeaf nesthetic solution based on the worl, of
Tatum et azd T 0 67 77 I8

However the following are some practical
reasons why barbiturates are not gnen for
tius supposedly protective effect prior to aff
nerve block wnalgesia st the Mason Clme
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The wiLns md svmptoms of an overdose of
a vasoconstnddor drug may resamble the
mtnl stige 1e stimulation stage of a toue
sustamte reachion to 4 Ineal anesthctic acent
(see Chapter 8 page 98} However when
the raaction 18 cwsed Iy thie v asoconstnetor
drug the blood pressure and pulse rte are
mercased and remam elevated bt when the
rcaction 15 cased by the Jocal anesthetic
agent hvpotension may rapsdhy follow  the
mitd mse n blood pressure and pulse
Therefore frequent chiechs of the hlood pres
sure and pulse will usually riveal the cnse
of the rcaction Haplinzard routine treatment
of Il reactions 1s 1o be condemncd and m
hrm rather than help the patient

Active tretment of svstemie toxie reactions
from 2 Ingh hlood lavel of 1 drmig 1s umed
at (1) stopping the signs and svmptoms of
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overstimulation of the central nenvous system
(2) supphung oxsgen to combat tissue Dy
poain which 1s 1 resnlt of the mereased cell
mctabolism cansed by overstimulation,  (8)
correcting the canteal depression of the cortex
and vital medullin centers which follows
mvorstimuhtion, (1) reversing the penpheral
cardiovaseular collpse  and (3) re establish
mg arculibon by direct manual systole 1
cases of cardine arrest (standsull) or fibnlly
tion {scc Table VIIT page 24 and Table IN
prgc 24)

\s noted previoush, the onset mwv be
immediate or delved In any case the treat
ment as the sxme and rapid mstitution of
therapy s essentin] of Iife s to be salvaged
This 15 sineularh true in the cise of tmme
dinte onsct as well as n those rre cses of
“chimeal anaplnlactic shock™ from 1 true
allergy to be discussed in Chapter 2 page 83

When v reaction begins the physician too

Figure 3 (1) Suction catheter with Y ada;

pter so that mtermittent suction may be apphed

(constant suction may damage the mucosa of the nose pha
nynx and trach 2
?,5,-‘),‘,2, e((isl) Bér}nan x:]lasuihair]wa){) {4} Sanders mflatable cuﬂx'l fo:a;ne:nso&nsﬁl:ﬁe{:b:l
uedel
cuff for endotracheal tube (6) plastic endolmt;heul '(ube {7) mlbb‘er endotracheal

tube (8) rubber end b

1 tube with

cuff
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cases an area of reaction up to two inches n
diameter developed Despite this degree of
skin reaction the operations were camed out
with procamne as the loeal anesthehe In no
case was there any suggestion of m allcrgie or
aniphs lactic reaction or any ancreased tend
enty to the early type twatclung reaction
None of the cleven pitients i our series who
had 1 convulsne type of revction had  post
tive shin resction 1n fact n each of these
cases there s no reiction to the mbrmdermal
1myection of procame hvdrochlonde  Beeause
of this lach of reltionshup between the ntr
dermal revction to procamme hydrochlonde
nnd the patients general rewchon to 1t these
mtradermal tests have been discontinued s a
routine procedure  Sadove® also feels that
shin tests are of Little use

The administration of lozenges contunsng

the Jocal anesthetic agent as 1 means of deter
mimng whether or not 2 patient will have 1
svstemie reaction to the topical application of
that aent has not proven to be satisfactony
Inone case reported recently 5 death follow ed
the tomcal 1ppheation of Pontocamne although
no reaction occurred following the use of
lozenge contmmng Pontocame Indrechlo
nde The wnter attnbuted the deith to an
allergy {“sensitnaty”™) to the drug The desig
nation of this death as due to n allerge e
action may be questioned the letter mahes
no as to the of I
contamned m the lozenge the concentration
of the Pontocaine applied topically or the
evact amount of Pontocame used It appers
that the amount of Pontecamne spraved into
the pharynx was estimated rather thwm ac-
curately measured-the author merely stated
that 05 to 1 ce was apphed Is 1t not hikely
that the reachion was of a high blood level
type rather than an allergic one”

We have tuded from the foregomg as
well as from our own expenence at the Mason
Chme that tests to ascertamn whether or not
a patent will have a Tigh blood level type of
systemuc toxic reaction or an allergic reaction
to a local anesthetic agent pnor to mfiltration
are ympractical  Furst, they are time conswm

mg and second they are not conclusne? 1
On the other hand Admam* m closing the
discussion of 2 paper states “In answenmg
Dr Woodsons question regarding the use of
tests some pharmacologists fecl that the intra
dermal test 1 worthless 1 feel of one en
counters 1 patient with 1 positne test, it 15
well to woid the use of the drug in Jum ™

Patch tests are of value n estabhishing
whether or not a patient will show 2 sk
allergy (contict dermatitis} to 1 Jocal anes
thetic agent (see Chapter 14 page 131)
Nevertheless at the Mason Clinie the results
of putch tests emploved prior to the paren
teral use of loeal anesthetic agents huve not
proven thar worth m deterrmming which pa
tients will hune <4 sistemic touc reaction
However Moore® states “I beheve that the
markedly allergie sndvidual 2t least should
have 2 pateh test before he 1s referred for
bronchoscops  Even though the patch test 1s
not 1007 relinble as Thomns and Fenton have
pomnted out, 1t 15 a0 additional safeguard and
sall piek up some of these cses [reqchions
to anesthetic agents apphed topicalls to the
mucous membrine] before the anesthetic 15
admimstered It should be emphasized here
that systerme reactions to locil nnesthetic
drugs apphed to the mucous membranes of
the nose mouth pharvax larynx and trachea
are not 1n the greater number of instwees
an allergie type of systemic reaction hut due
to rapad absorpion of lughly concentrated
solutions and are 1 lugh blood level tvpe of
reaction

Avord Spreading Agents —Spreading agents
such s hyvaluronidase should not he used
unless specifically mdicated  When large
volumes of a local anesthetic solution are to
be jected and/or they are to be placed in
hughly vascular areas hyaluromdwse 1s usu
ally contramdicated

Efocame and Loeal Anesthetie Drugs m
sl —A high blood level tvpe of reaction to
the local anesthetic drug m these muxtures
may result when large quantities are om
ploved
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Treatment of svstemic tosie reactions de
pends on the «igns and symptoms exhilnted
and these <hiould be traated as they occur

Treatment of Cortical Signs and Svmploms
~—When the sipns and svmptoms of stimula
tion of the corty 10 macty disoricntation
meoherent speech ete appair oaygen by
bag and mash should b immeditch admin
wtered and intruncnous flusds started  Thesc
should be the fint steps in the trostment of
amy sstame reaction to a Joeal anesthetic
agent wath or without 2 v asoconstactor agent
It seems rersonable to assume that when the
cortex and medulla are stimulated the meta
bolic mte of thar alls 1s graath mercasad

Figure 4 Mmmal equipment for oxygen theripy 1e
ducing vahve bag and mask

and thercfore the oxvgen demand 1s incrcased
many fold 1f the oxs gen requirement of these
cdls 15 not met 1t follows that lnpoun of the
cclls with 2 probable mncrease in CO, con
centrations ensues and this i tself mw re
sult in comulsions cardiovasenlar collapse
md desth  This pramse has been expen
mentally substantinted by two sepamte
vestigations 41 7" Tanter and  Throndson ©*
have shown in cats that when artsficin] respart
tion 1s muntuned dunng the itrivenous 1n
jection of Novocain the ammal wall tolerate
two to ten times the amount of the drug
which normally causes death Thev emphn
size that wlile the respiratony center s tem

stmple re
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commonly gnes m antruenous barbiturate
and stmulatag drugs mvespectne of the
signs and symptoms  Orvertrentment 15 o be
norded nd anidephc drugs such a5 exffume

TABIF VH
SUAINMARY O ACTIVE TREATMENT OF 51§
TEMIC TOAIC REACTIONS TROM A
HIGH BLOOD IFFL OF 10CAL
ANFSTHETIC AGENT

WAhile the following measures apply specificaly to @
toxse reaction from a high blood level of a Jocal anesthetic
agent they are general prinaples of resuscitation and
are apphcable to any reaction which may progsess to shock

I Be Sure the Alrway ia Clear —If the patent
becomes uncenscsovs establish a clear sirwry wath
an eralpharyngeal asrway or preferably an ende
trackeal tube (Figure 3 page 23) Ifapanentvomts
the vomstus must be cleaned from the pharynx
Y aspiranon occurs frackeal suction through an
endotracheal twbe or prefesably by bromho;:n;sv
should be performed When 3 b 1
used 1t should have a sidesrm so that oxygen may
be msufilated into the lungs w hile the bronchoscopy
15 besng done

Administer Oxygen —~Oxigen  admumstranion
should be performed with a dag wnd mask apparatus
(Figure 4 pige 25) The apparasus should be set up
so that posstive pressure may be wsed 1f 1 should
become necessary to give artificial respiravon to
an apneic patient

1

Start Intravenous Fluids —Ths 1s ap essen

wal part of the mitsal treatment of a reaction and
st shauld be fore when the first signs of @ reaction
areur because 12 assy res the physecran of @ means of
ntracenas ¢ adminestration of drugs even of the re

action progresses to cirdiovasculas collapse

IV Stop Convulstons —This mas be accomplished
by sntravenous wyecuons of small amounts of a
short acting barbiturate at one half to one minute
mtervals  The author prefers sodum Penrothaf in
50 mg doses DO \OT GIFF { BIRBITU
RATE UNLFSSCOVE LISIONS OCCUR 7D
{RE PERSISTENT 1T MERFLY ADDS 70
THE POST STIMULATION DEPRESSION

Rasse the Blood Pressure —When penpheral
vascular collapse stares ymmediate steps to rase
the blood pressure to approximately the preapera
uve level must be raken —use vasotonstrictor

-

11 Institute danual Systole —If casdise arrestor
fbralacon cocurs manual systole {cardiac mas
sage) must be considered and rapidls 1nstiuted

sochum benzoste Coramine Metrazol piero.
toxn efe wre not to be used s they mercly
accentunte the overstimulition and add to the
depression of medulliny centers® Likewise
the sndisenminate use of harbiturtes may be
equally diswstrous beeruse they may deepen
the depression which follows overshmulation
Barbiturates should be used only m those
eases i which convulstons are not controlled
by the admmmstration of oxygen  and then
only short 1cting ones should be guen 1
small doses sufficient to stop the convulsion
without producing 1pnca

TABLE IV

FQUIPMENT NECESSAR)Y TOR THE IMMEDIATF
TREATMENT OF THF COMPIICATIONS
OF RFGIOVAL BIQCKS

Oxypen Apparatus —This may conswse of nothing
more than a bag and mask with 1 simple reducing needle
vahe for the oxygen tank or st may be an anesthetic
machime (Tigure 4 page 25}

Suction Apparatus ~If yomnng or cuwessve se
eretions occur 1tis important to clear the airway Ans tipe
of adequate suction 1s satssfacton

Alrwayy ~Oral arrways and endotracheal tubes shoutd
be wattable (Migure 3 page 23)

Laryngescope and Bronchoscope —Aany type of
a Jackson or Maantosk larsnguscope will suffice if the
doctar can use 1t cffectivels ¥ arvngoscapy or broacho-
scopy and intubavion are often necessary o clear aspirated
matenial from the tracheot ronchial tree and to establish
an unobstrucred amrway {Fiyure § page 26)

Intravenocus Apparatus ~Intravenous fuds for sup
partive theraps should be readdy avalible  Sypinges 1o
admamister vasoconsthictor drugs and barbiturates should
be on hand

Instruments for Thoracotomy — Instruments aec
essary to petform a thoracotom) mcluding & nb retractor
should atways be stenle and ready for smmedsate use 15
case cardize arrest or ventricular fbrillanon skould eccar

Cardiac Defibnifator —If the heart s fibriftating 1t
must be brought o arrest before normal rhythm can be
re-established

Drugs ~—The following drogsshould be readily avastable

v:&somnun:tm drugs and the barbrturates for wreatmg

and Iy Benadryl for

treating aflergse reactions and :a!cxum chlorsde potasssum
chionde and Pronesty! for treating cardiac Fadure
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Treatment of svatome tavie reactions de
pends on the agns and sunptoms exlubnted
and these should be treated s they occur

Treatment of Cortical Signs and Svimptoms
—When the signs and svmptoms of stimulr
ton of the cortey Fo anachy divonentation
meahernt speech cde appeorr, ovygen Iy
bag and mask shoudd be immeditech admm
istered and mtewenous flinds started These
showld he the fint ops m the tectment of
e wstame rction to 1 loeal anethctic
agent with or wathout 1 v woconstactor agent
It secms reasonable to dssume that whon the
cortes and medull are stimulated, the motr
hohe rte of thor alls as groth mercscd

t

o

and therdfore the o gon domand s inercsed
mam fold If the ovvgen reqmremant of these
eclls is not mct, st follows that hypona of the
colls with 1 probable merease m €O, con
contertions cusucs, and thus o stsdif mmy rc
sult in comulsions  cardiosascular cotlapse
and doth This promse s been oxypen
mentally sabstantnted By two separite an
veshgations 4 ¢ Taunter and Throndson ™
have shown ur cats that when artifion] respirs
tion s muntuned durimg the mtrnvenons m
jection of Nosoctn the ammal will tolor e
two to ten tunes the amount of the drug
whnch nommally cwses death They anphin
sz that whilc the rosprrton conter 1 tem

Trgure 4 Minimal cqupment for otygen theripy 1e sunple re
duetng valve bag and mask
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commonly ghves 1 mtrivenous birbiturate
and stimulating drugs arespectine of the
signs and symptoms  Overtreatment 1s to be
avoided nd analeptic drugs such as caffene

TABIE VIIf

SUMMARY OF ACTIVE TREATMENT OF SiS
TEMIC TO\IC RFACTIONS FROM A
HIGH BIOOD TEVET OF 1OCAL
ANESTHFTIC AGENT

While the following measures apply speaifically o a
toxic reaction from a high blood level of a local anestheric
agent they are general prinaiples of resuscitation and
are applicable to any reaction which may progress to shock

I Be Sure the Alrway Is Clear —If the patent
becomes vneonsciaus establich a clear airway wath
an oralpharvngeal arrwav or preferatly an ends
trackealtt be (Figure 3 page 23) Ifapatientvomits
the yomitus must be cleaned from the pharynx
If aspiravion occurs trackeal suction through an
endotracheal tube or preferably by Zronchoscopy
should be performed VWhen 1 bronchoscope 18
used 1t should have a sidearm so that oxsgen mas
be msuffiated 1nto the lungs while the bronchoscopy
15 betng done

I Administer Oxygen ~Oxygen admmstration
should be performed with a feg and mask apparatus
(Figure 4 pige 25) The apparatus should be set up
so that positsve pressure majy be used 1f st should
become necessary to gue arufical respration ta
an apneic patient

11 Start Intravenous Ilulds —This 1s an essen
tial part ot the imtial treatment of a reaction and
1t should be done when the first signs of a reaction
occur because ¢ assures the phyrcian of a means of
tnfratenaus admenstration of drugs even if the re
action progresses to cardiovascular collapse

IV Stop Convulsions —This may be accomplished
by intravenous mjections of small amounts of a
short acting barbiturate at one half to one minute
mterval  The author prefers sodium Pentothal in
50 mg doses DO AOT GIVE A BIRBITU
RATE UNLESS COV} ULSMIONS OCCUR {ND
ARE PERSISTENT IT MERELY ADDS TO
THE POST STIMULATION DEFPRESSION

%\ Raise the Blood Pressure —\hen peripheral
vascular collapse starts immediate steps to raise
the bload pressure to approximately the preopera
1ve level must be taken —use vasoconstrictor

Y1 Insttute Manual Systole —If cardiac arrest or
pbrllation accurs, manual systole (cardiac mas
sage) must be consdered and rapidly nstrtuted
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sodium benzoate Corimine Metrazol, piero-
toun ete, are not to be used, as they merely
aceentuate the overstunulition and add to the
depression of medulliry centers® Likewsse
the indisennminate use of barbiturates may be
equrlly disastrous beeause they may deepen
the depression which follows overstimulation
Barbiturates should be used only n those
cases in which convulsions are not controlled
by the admimstration of oxygen and then
only short icting ones should be gnen 1
small doses sufficient to stop the convulsion
without producing apnca

TABIF IN

FQUIPMFNT NECESSARY FOR THE IMMEDIATE
TREATMENT OF THF COMITICATIONS
OF RECIONAL BLOCRS

Oxygen Apparatus —This may consist of nothing
more than a bag and mask with a stmple reducing reedle
valve for the oxygen tank or it mav be an anesthetic
machine (Figure 4 page 23)

Suction Apparatus —It vomiting or excessive s¢
cretions occur 1t1s important to clear the mrwas Any type
of adequate suction 1s satisfactors

Alrways —Oral arways and endotrachea! tubes should
be avaable (Frgure 3, page 23}

Laryngoscope and Bronchoscope —3nm type of
a Jackson or Macrmtosh laryngoscope will suffice if the
doctor can use it effectively I arvngoscopy or broncho-
scopy and intubation are often necessary to clear aspirated
maternl from the tracheobronchial tree and to establish
an unobstructed airwny (Figure § page 26)

Intra 1 flmds for sup
portive therapy 1hou1d be readsly availible Sjyrinaes to
adminsster vasoconstrictor drugs and barbsturates should
be on hand

Instruments for Thoracotomy — Instruments nec
essary to perform a thoracotomy 1ncluding a nib retractor
should always be sterile and ready for immediate use m
cse cardiac arrest or ventricular fibnitauen should occur

Cardiac Defibnlilator ~If the heart 1s fibrillating 1t
must be brought to arrest before normal rhythm can be
re-established

Drugs —The following drugsshould be readily available
vasoconstncmr drugs nnd the barbiturates for treating
and ly Benadryl for

treating allergie reactions and caletum chloride potassium

chlonde and Pronesty) for treating cardrac fadure
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able to the pulmonan arenlation Iy artificanl
resprration 1t must be remembered that res
prtions per &e arc not peccsan to hfe ey
cept as a means 1o supply onvgen to the alveoh
of the Jungs <o that it may be absarbed In the
pulmonan arrenlation  In most mstanees as
pomted ont praviondy resirton depression
precedes arenlton eollipse Cardion asaular
collapse will not wsualls occur of when res
mritions become mmadequate to supph suffi
aent oxs gen to mauntmn normal plivaslogienl
function of the bodv  onvgen 1s supphed by
artifionl means unbl the Joeal anesthetic
agent s action on the respiriton center 1s dis
sipated and spantancons roespirations returm

It s been the expenienec at the Mason
Chinie, that, in the greater number of cases
onvgen alonc has mvorded comvulaons or cor
rected them without the use of barbaturates
(sce page 16) Howaver if the patent Ins
more than one sazure small doses (50 mg )
of 1 short acting barbiturate, usually sodium
Pentothn] (thiopental) are given 2t one half
minute mtenals until the comvulsions are
controlled  Larger doscs of the short acting
barbiturates given rapsdly may stop the con
rulsions sooner but they also 1dd to the de
pression of the medullary centers resulting in
prolonged apnca

Treatment of Respiratory Signs and Symp
toms —The early sign of stimulation of the
respiratony center of the medulla by Jocal an
esthetic agents 1s usually only ncreased res
pration—often very transient seldom noted
and requinng no treatment On the other
hand depression of the respiratory center
from oversimulation by these drugs results
n respiratory failure  Respiratory  fulure
evidenced by alteration of respiratory rhythm
and rate should be treated immedintely by
admumstration of oxygen by bag and mask
If the patient should vomit the urway must
be cleared of vomitus prior to giving oxygen
by bag and mask If apnea occurs then arti
ficial respiration must be mstituted Here
agamn although the etiology differs the treat
ment of respiratory depression from a sys
temie touc reaction to an overdosage of 2
local anesthetic agent 1s the same as that

following oxy gen want from spinal or epidural
black (see Chapter 17 page 162 for speafic
therapy )

Let us emphasize that drugs which nor
mallv stmulate the respiratony center such as
Coramime  Metrzol or picrotoun are con
trandicated  sinee the respiraton depression
1s duc to previous overstunulation from the
anesthetic drug Under these arcumstances
such drugs would only add to the depression
of the resprratons center ¢ Thikewise the rou
tinc usc of 1 barbiturate whenever it appears
that 1 touc svstermie reaction has occurred s
to he condunned since the depressing action
of the barbaturates on the central nenvous svs
tem would only further depress the respir
tony center (sce Chapter 5 Case 2 of Adnm
page 51)

The author las scen respiritory  faulure
accur 2 number of times s the only complica
tion of 2 ugh blood level of 1 loeal anesthetic
drug (namchy Pontocane) and in these cases
artificial respirition using 100% oxygen was
the only treatment necessay  Thus  smee
it 15 not sife to assume that cardiovaseular
collapse automatically 1ccompames precedes
or follows respiratory fulure the blood pres
sure and pulse should be checked before um
mg treatment at the cardiovascular system
rather than proceeding on the basis of assump
tion only

Treatment of Cardiovascular Signs and
Symptoms —The early signs and symptoms of
cardiovasculr involyement are hypertension
merease 1 pulse rite and oceasionally ear
diie wregulinties  They are usully tran
sient reflecting 1 stmulition of the eardio-
vascular center in the medulln No special
treatment 1s required other than oxygen ther
apy and the starting of mtravenous flurds

The signs and symptoms of depression of
the cardiovascular center n the medulla
and/or the myocardium per se may follow
those of stmultion or they mny appenr s
the only signs of 1 reaction to a locnl anes
thetic drug  The treatment of these signs and
symptoms of the depression stage 1s aimed at
the hypotension the depressed myocardium
and cardiac farlure 1f 1t oceurs As wath cor



26 COMPLICATIONS OT REGIONAL ANESTHLESIA

EE L=

Figure 5 Lanyngoscopes
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{1) Eversole (2) Jackson (8) large Guedel blade (4) medium Guedel blade

{5) child Guedel blade (8) Maantosh blade (7) handle for detachable {hook on) blades

porarth prralyzed the artifictal respiration
assures oxygenation of the body ¢ The work
of Stemnhaus 13 also supports this theory Hay

mg shown expenmentalls that cardiovascular
collapse due to respiratory paralsis can usu

ally be prevented by artficial respiration he
concludes “Since farlure of respiration occurs
more readily m local anesthetic intoxication
than does failure of cardiovascular function
the maintenance of adequate sentilation 1s of
pnmary importance even though the reaction
mav appear to be the result of acute cardio
vascular collapse ”

As noted previoush the signs of minor
samulation of the bramn often announce a
more senous type of reaction Therefore
when they occur and while otygen 1s bemng
admmistered a careful check of the blood
pressure pulse and respiration must be mam

tamed and drugs such as short acting bar
biturates and  vasoconstnctors should be
readied for mmmediate 1njection 1n case the
reaction progresses Likewise suction endo
tricheal tubes laryngoscopes and broncho
scopes should be on hand should the patient
vomit and aspirate and/or become apneic If
the patient vomuts the airw 1y must be clewred
by tracheal suction and if aspiration takes
place bronchoscopy may be necessarv to clear
the trachea and bronchi of food particles

If the minor signs of cerebral sttmulation
progress to convulstons which are always
accompanted by peniods of apnea or if con
vulsion 15 the mmtial indication of the reaction
oy gen stll 15 the first therapeutic agent to
use This can not be too strongly emphasized
If the patient 1s apnerc ether wath or without
convulsions the oxygen must be made avail
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pattent «ite on the cart or operating tahk
This s done so that af the patient feele fant
or shoudd fumt e ma be plieed mimedintdy
in the reenmbent posation
Tt s intercsting, to note that Maantos and
Mushin ™ when dicansang fanting as 2 com
phettion of brichial pleans blocd report that
fanting had * occnrred onh wlhien the i
jection was piven winle the pratient was atting
up Tor this reason we recommend that the
brachial pleans should be imectad with the
mitient lang, down ™
Scldom §f ever does s of conscionsncoss
of this niture requine tre tment for lnpoten
sion - Plwang the patsent in the sopime posy
tion usually auffices
Rules To Be Remembered When Perform
mg Regional Blochs —Carefully olserie the
patient for at least one half hour following
the completion of the injection oral admin
fstration or topcal application of local ancs
thetic solutrons  Some reactions particularh
the mild ones, m1y be judged by the mex
penenced physician to be Insteneal i nture
and not due to the drug or drugs  Should the
reaction  progress unobscned  death may
oceur before trcatment can be mstituted
When a patient who has been restless and
difficult to block suddenly becomes quict the
phvsictan should not draw 1 sigh of rehicf
behieving that at Inst the patient has become
cooperatine On the contriry the physician
should immediately become susprcious that 2
rcaction 1s taking plice ind mahke a positive
diagnosis without delay
Objectieely cvaluate any type of reaction
no matter how nuld Do not treat a renction
without making a definite diagnosis give only
the necessary mdicated therapy
Be prepared to treat any type of reaction
Preparcdness to trcat all reactions be they
mild and transient i naturc or severe with
convulsions and/or respiratory collapse and/
or cardiovascular collapse 15 essential wher
ever regional block procedures are performed
Do not overtreat or undertreat the reaction
Some reactions require no treatment on the
other hand intensive therapy and even man
ual systole may be necessary to save the

prtients Ifc  Father stimulation or depres
ann of the conteal nervons system my pre
dominate <o that when trcatment as instituted
1t must be “tulored” to the mdinadunl signs
and ssmptoms—not administcred i “shoteun™
doses

Tell the patient of he has a reaction When
A rcrction to a drng ocenrs the patient should
he mforined of the fact told the drug or drugs
swhich were cmplosed and the method of ad
ministration so that at 2 Jater date he may
pass this information on to any phyvsiciin who
might choose to give lum 1 loeal anesthetie

Do not cxeeed the recommended maximum
dosa e of the local ancsthetic drugs (sce
Table VI page 12) It should be remem
bered that reactions with an immedinte on
st following the use of 2 relatinely large
amount of 1 loeal anesthetic drug are most
oftcn scen following the application of local
anesthetic agents to the mucous membranes
of the nose or mouth pharynx irynx, tricher
or urethr ® 10 23 ¢4

When 5 to 10 cc of 2% Pontocune are used
topically to anesthetize these structures 1t
should be reahized that 100 to 200 mg of the
drug have been adminmstered and if - reaction
follows 1t must be attributed to too great
dosage—not to n allergy  Stemhnus 43 reports
that the absorption of Pontocune from the
alveolt of the lung 1s very rapd and p-
provimites intruvenous mjection of the drug
He fecls that cocune may be a safer drug
for topical anesthesia of the tricheobronchial
tree because the vasoconstriction produced
bv the cocune slows 1ts absorption K¢ Isall 74
emphasizes thuis rapid bsorption from the
pharyne larynx and tricheobronchial tree
and adsocates the use of weaker solutions of
Pontocune (1%) than those usully used (2%)
nd recommends the addition of Adrenalin
(epmephnine) to the solution to slow this b
sorpion  Perhaps the effectiveness of the
Adrenalin 1s not as great s Kelsall believes
for Stemhaus®® found that the addition of
Adrenalhn 1 25000 or 1 50 000 to the Ponto
came solutions did not very effectively reduce
the absorption of the Pontocaine mstilled nto
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tical and respiratory mamifestations of a4 toxie
reaction the wutial treatment 1s to inshtute
ovygen therapy and stirt mtrevenous flnds
Then a vasoconstnctor drug usually one
winch will strengthen cardine action as well
s constnct the blood vessels should be gnen
mtravenouslv to correct the hyvpotension
(sce Chapter 15 page 147 for speafic drug
therypv) ¥ cardiac fulure occurs 1t must
be treated by manual systole (sce Chapter 7
page 76)

Adequate Personnel —When 1 severe sys
termie reaction occurs the physicin who 1s
working ~lone will find the task of perform
mg all the necessary steps of resusaitation
prachicallv impossible  Additioual personnel
should be mmmedintelk wulible and he
should not hesitate to summon them to start
mtrivenons fluds  prepare necessarv drugs
and to hold and pass equpment

I a reawction occurs waith adequate per
sonnel present the physician must direct the
course of treitment He should give the
orders estabhish 1 patent wrway  wnd gne
oxigen His assistants should prepwre the
drugs and other equipment

Application of a Tourmquet —1f rcgional
wmfiltrahon of 1n extremity 15 heing performed
and a reaction commences the appheation of
a tourmguet may prevent further generahized
circulabion of the drug and prevent or himt
a generihzed systeme rcachon Once the re
achon 1s controlled the tourmguet cin he
mtermittenthy  released nd reapphed per
mittng onh smell quantibes of the local
anesthetic agent to gun iccess to the general
arculition it am one time

CONMMENTS

Psychomotor Responses —This tvpe of re
action 15 not caused by the local ancsthetic
agent itself but the mere mechamcs of the
procedure of performing the block It oceurs
usually 1n the following groups of patents
(1) those who tend to fant at the mere sight
of 1 needlc or when the skin 15 traumatized
bv the needle (2) those who do not want 2
regional procedure and on whom block anes
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thesia 15 performed without first convincing
the patient that 1t 1s the procedure of choiwce
and (8) those in whom 1 block procedure 15
done with the immedite rdatnes i at
tendance

In most mstanecs the reaction 1s character
1zed by the patent funting or pretending to
funt None of the signs and symptoms of
1 true systemie reaction to a loeal ancsthetic
drug appear The blood pressurc pulse and
respirations remun normal and the hd re
flexes 1e movements of the upper eyelid
following gentle strohing of its evelish are
present  On the other hand 1 small number
of those showing psychomotor responses mm
become agitated restless mny sob and be
come uncontrollible  Treatment of such A
prtient consists 1 watchful wauting A
fagned reaction requires no treatment other
than reassurince but af a1t 1s the start of 1
true tovie systemie rerction therapy discussed
previoush must he instituted

The fact that psychomotor reactions to re
gonal annigesin have been reported to he not
mfrequent points to the necessits of correctls
prepanng the patient for 1 block procedure
This does not only mean choosing the correct
premedication for 4 block procedure but ex
pluning the procedure to the patient On
anesthietic preoperative rounds he should be
ssured that the anesthetic of choice 15 being
used for us particulr problem and that he
will not be hurt When he amves on the
surgical floor he should be reassured that he
will not be hurt either dunng the biocking
procedure or during the operation  Gaming
the patents confidence 15 one of the imbal
steps an 1ny block procedure In the past
seven yers 1t the Mason Chme mv assooates
and 1 have never had 2 patent funt We
beheve we have nerted this tvpe of reaction
by (1) correct premedication {2) explaimng
each step in the block techmique to the pa
tient prior to and dunng sts execuhon and
(%) executing the binck with the patient i
the recumbent position whenever possible At
the Mason Clinic a pabent 1s never permitted
to sit 1 2 chur as he 15 beng blocked  If
the sithng posihon facilitates the block the
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patint aits on the aart or operating tible
This 15 done so that if the patint feels funt
or should Funt he may W pliced s ditely
n the recnmbent posiion
1t 15 intcresting to note that Maantosh and
Mushin ® when discussing, fantmg as 1 com
phcation of briclual ploaus Block roport that
funting had ¥ occurred anly when the
jection wAs Qiven while the paient w s aitting
up Tor tlus reason we recommend that the
brachil pless should be myeeted with the
patient lying down ™
Seldom 1f ¢ver does Joss of consciousncss
of tlus nature require tratment for hypoten
sion Phemg the patient i the supimc post
tion usually suffices
Itules To Be Remembered When Perform
mg Regional Blocks —Carcfully obseree the
patient for at least onc half hour followmg
the completion of the wjection, oral admmn
wstration or topmeal application of local anes
thetic solutions  Some reactions particululy
the mild ones may be judged by the nex
penenced physician to be hysteneal m nature
and not duc to the drug or drugs  Should the
reaction  progress unobsenced death may
occur before treatment can be nshtuted
When a patient who has becn restless and
difficult to block suddenly becomes quict the
physician should not draw 2 sigh of rchef
believing that at Iast the patient has become
cooperatne On the contrry the physician
should immedintely become suspreious that 4
rcaction 1s taking place and mahe a positive
diagnosis without delay
Objectively evaluate any type of reaction
no matter how mild Do not treat 1 reaction
without making a defimite diagnosis give only
the necessary indicated therapy
Be prepared to treat any type of reaction
Preparedness to treat all reactions be they
mild and transient 1 nature or severe with
convulsions and/or respiratory collapse and/
or cardiovascular collapse 15 essential wher
ever regional block procedures are performed
Do not overtreat or undertreat the reaction
Some reactions require no treatment on the
other hand 1ntensive therapy and even man
ual systole may be necessary to save the

patients Ife  Tather stimnlation or depres
ston of the centril nervous system may pre
dommate so that when tre stment 1s instituted
1t must he “tulorcd™ to the imdimadual signs
and symptoms—not admenistere d i “shotgun”
doscs

Tell the patient if he has a reaction \hen
A rCachon to 4 deg occurs the patient should
e informed of the fact told the drug or drugs
which were amployed and the method of ~d
mimistrition so that at 2 htor date he may
pass this information on to iny phyvsician who
might choose to gave him 1 loeal ancsthetie

Do not cxceed the recommended maxunum
dosage of the local ancsthetic drugs (see
Table VI page 12) It shonld be remem
hered that reactions with an immediate on
sct following the use of 2 relatnely Jarge
amount of a Jocal anesthctic drug are most
often seen following the application of local
anesthetic agents to the mucous membranes
of the nose or mouth phannx, laryny, trachen,
or urcthra ® 10 23 62 7¢

When 5 to 10 cc of 2% Pontocune are used
topiclly to anesthetize these structures st
should be reahized that 100 to 200 mg of the
drug have been administered and if 4 reaction
follows 1t must be attnbuted to too great 1
dosage—not to an allergy Steinhaus 42 reports
that the +hsorption of Pontocame from the
alveolt of the lung 15 very mpid and Pp-
proumates intravenous mjection of the drug
He feels that cocune may be 1 safer drug
for topical anesthesia of the tracheobronehual
tree becwso the vasoconstriction produced
by the cocune slows 1ts 2bsorption  Kelsal] 7
emphasizes this rapid absorption from the
pharynx  larynx and tracheobronchinl tree
and advoeates the use of weaker solutions of
Pontocune (1%) than those usually used (29)
and recommends the addition of Adrenalin
(epinephrine) to the solution to slow this b
sorption  Perhaps the effectiveness of the
Adrenalin 1s not s great as Kelsall beheyves
for Steinhaus®® found that the addition of
Adrenalin 1 25000 or 1 50 000 to the Ponto
came solutions did not very effectively reduce
the nbsorption of the Pontocune mnstilled into
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tical and respiratory mamfestations of a touce
reaction the imtal treatment 15 to nstitute
oxygen therapy and start mtravenous fluids
Then a vasoconstrictor drug usually one
which will strengthen cardiae action as well
as constrict the blood vesseds should be given
intravenously to correct the hypotension
(see Chapter 15 page 147 for specific drug
therapy) If cardhac fulure occurs 1t must
be treated by manual svstole (sce Chapter 7
page 76)

Adequate Personnel —\WVhen 1 severe sys
temic reaction occurs the physician who 1s
workmg alone will find the tash of perform
wg all the necessiry steps of resuscitation
practically impossible  Additional personnel
should be immediately awvulible and he
should not hesitate to summon them to start
mtravenous fluids prepare necessary drugs
and to hold and pass equipment

If a reaction occurs with adequate per
sonnel prescnt the physicin must direct the
course of treatment He should give the
orders estiblish 1 patent urwy  and gne
oxygen His assistants should prepare the
drugs and other equipment

Application of a Tourmiquet —If regional
mfiltration of an extremuty 1s bemng performed
and 4 reaction commences the application of
a tourmquet my prevent further generahized
arculation of the drug and prevent or limit
4 generahzed systemic reaction Once the re
action 1s controlled the tourmquet cn be
mtermittently released and reappled per
mtting only small quantities of the local
anesthetic agent to gun access to the general
arculation at any one time

COMMENTS

Psychomotor Responses —This type of re
action 1s not caused by the local anesthetic
agent itself but the mere mechinics of the
procedure of performing the block It occurs
usually n the following groups of patients
(1) those who tend to famt at the mere sight
of 2 needle or when the skin 15 traumatzed
by the needle (2) those who do not want a
regional procedure and on whom block anes

thesia 15 performed without first convineing
the patient that 1t 1s the procedure of choice
and (8) those in whom 2 block procedure 15
done with the immediate relatives m at
tendnce

In most instances the reaction 1s character
1zed by the patient funting or pretending to
fant None of the signs and symptoms of
A true systemie reaction to a local 1nesthetic
drug appeir The blood pressure pulse and
respirttions remun normal and the hd re
flexes 1¢ movements of the upper eyehd
following gentle strohing of its eyelwsh are
present  On the other hand a small number
of those showing psychomotor responses m1y
become agitated restless may sob and be
come uncontrollible Trcatment of such 2
patient consists 1 watchful wutng A
fergned reaction requires no treatment other
than rassurance but if 1t 1s the start of 2
true toxic systemic renction therapy discussed
previoush must be mstituted

The fact that psychomotor reactions to re
gionnl 1nalgesin have been reported to be not
mfrequent potnts to the necessity of correctly
prepanng the prtient for 2 block procedure
Thss does not only mean choosing the correct
premedication for a block procedure but ex
pluning the procedure to the patent On
anesthetic preoperative rounds he should be
assured that the anesthetic of choice 15 being
used for s particular problem and that he
will not be hurt When he arrives on the
surgical floor he should be reassured that he
will not be hurt either during the blocking
procedure or during the operation Gammng
the patients confidence 15 one of the mbal
steps 1m my block procedure In the past
seven years at the Mason Clmic my associates
and I huve never had 1 patent fant We
believe we have averted this type of reaction
by (1) correct premedication (2) expluning
each step mn the block techmque to the pa
tient prior to and dunng 1ts execution and
(8) executing the block with the patient 1n
the recumbent posiion whenever possitble At
the Mason Clinic a patient 1s never permitted
to sit 1n a charr as he 1s bemg blocked If
the sitting position facihtates the block the
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piticnt uty on the Cut o oporting bl
This 15 done <o that o the patient {ecds funt
or should fant he may be phced immedintehy
m the secumbent postion
It 18 sntercsting to note that Maantosl and
Mhnhin ™ whon diccusang, funting as a com
pheation of hrichual plows Block report that
funting had oceurred only when the
jection was Linven whnde the patient was atting
up Tor this renon we recommend that the
brichnl ploans chould be amjected wath the
pbent Jang down ™
Scldom of ever does Joss of consaionsncss
of this mature requure tecitment for hypoten
swon Phamy, the patnnt an the supne post
tion usally suffices
Rules To Be Remembered When Perform
wg, Regronal Blocks —Carefully obserte the
patient for at least one half hour following
the completion of the imection oral adnin
sstrattan, or tapical apphication of local ancs
thetic solutions  Somc rOxctions particulirh
the mild oncs, mn be qudged by the ey
penenced pliyvsicnn to be Insteneal in nature
and not duc to the drug or drugs  Should the
reactiont progress tmobsined  daath mu
occur before trcatment ¢ he mstituted
When a patient who has been restless and
difficult to block suddenly becomes quict the
phisician should not draw 1 sigh of rchef
believing that at last the pticnt has hecome
cooperitne On the contrin  the physicin
should immediately become suspicions that 2
reaction 15 taking place nd make 2 positine
dingnosis without delay
Obyectirely ecaluate any type of reaction
no matter how yuld Do not treat 1 reachon
without makung 1 dclimte dingnosis give only
the necessary indicated therpy
Be prepared to treat any type of reachion
Preparedness to treat all reictions be they
mild and transient m nature or severe wath
convulsions and/or respiratory collapse and/
or cardiovascular collapse 1s cssentinl wher
ever regional block procedures are perfonned
Do not overtreat or undertreat the reaction
Some reactions require no treatment on the
other hand intensive therapy and even man
ual systole may be nece sary ta save the
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ptients hfe Tither stimulation ot depres
sion of the contral nervouns svstem my pre
domimate sa that when traatment s mstituted
st be “tulored” to the mdinadinl signs
and sy mptoms—not admimstcred in “shotgin”
doscs

Tell the patient of he has a reaction. When
1 reaction to 1 demg occars the patient should
b wformed of the fct, told the drug or drugs
swhich were amploscd and the method of ad
mimstration <o that 21 a1 Jater date he muy
pass thes information on to amy phsiennn who
might choose to gise lim 1 locl ancsthetie

Do not cxeeed the recommended mavmum
dosage of the local anesthetic drugs (sce
Tle VI page 12) It should be remem
bered that raactions with an smmedsate on
st following the usc of 1 reltivel Jarge
amount of a Jocql anesthctic drug are most
often seen followang the appheation of local
nnesthetic agents to the mucous membranes
of the nose or mouth phanaxt Jarnvns trcher
or urcthra ® 10 3 7

When 3 to 10 ce of 2% Pontocune are used
topreally to anesthetize these structures 1t
should be realized that 100 to 200 me of the
drug hive been adoumstered and if 1 reaction
follows 1t must be attnbuted to too great a
dasage—uot to an allergy  Steinhaus 43 reports
that the absorption of Pontocune from the
alieol of the lung 1s very mpd and ap-
proumates imtruenous mjection of the drug
He fedds that cocune my be - safer drug
for topical anesthesin of the tracheobronchial
tree hecwse the vasoconstrichon produced
In the cocune slows ats absorption Kelsall 7
emphasizes this rapd absorphion from the
phargny larynx and  tracheobronchial tree
and advocates the use of weaker solutions of
Pontocune (1%) than those usuilly used (2%)
and recommends the additton of Adrenlin
(cpinephrine) to the solution to slow this ab
sorption  Perhaps the effectiveness of the
Adrenalin 15 not 1s great 1s Kelsill beheves
for Stemhaus®? found that the addiwon of
Adrenalin 1 25000 or 1 50000 to the Ponto-
cumne solutions did not very effectively reduce
the absorption of the Pontocune mstlled into
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tical and respiratory mamfestations of a toxic
reaction the imhal treatment 1s to mstitute
oxygen therapy and start intrivenous flmds
Then a vasoconstrictor drug wusually one
which will strengthen cardiac action as well
as constrict the blood vessels should be gnen
intravenously to correct the hvpotension
(sec Chapter 15 page 147 for specific drug
therapv) If cardiac fulure occurs 1t must
be treated by manual systole {see Chapter 7
page 76)

Adequate Personnel —\When a severe sys
temic reaction occurs the physiaan who 1s
working alone will find the tash of perform
mg all the necessan steps of resuscitation
practicaily mmpossible Addition1l personnel
should be immediately maulble and he
should not hesitate to summon them to start
travenous fluids prepare necessary drugs
and to hold and pass eqmpment

If a reaction occurs wath adequate per
sonnel present the phyvsician must direct the
course of treatment He should gne the
orders estibhish a patent mrnay and gne
oxigen His assistants should prepare the
drugs and other equipment

Application of a Tourmiquet —If regronal
mfiltration of 1n extremity 1s heing, performed
and a1 reaction commences the apphcation of
a tourmiquet mny prevent further generalized
crculation of the drug and prevent or Lot
a generalized systeric reaction Once the re
action 15 controlled the tourmquet can be
mtermittenthy  released and reapphed per
mithng only small quantities of the local
anesthetic agent to gain access to the general
circulation at anv one time

COMMENTS

Psychomotor Responses —This tvpe of re
action 15 not caused by the locl anesthetic
agent itself but the mere mechames of the
procedure of performing the block It occurs
usually m the following groups of pahents
(1) those who tend to famnt at the mere sight
of a needle or when the skin 15 traumatized
by the needle (2) those who do not want a
regronal procedure and on whom block anes

thesi1 1s performed without first convincing
the patient that 1t 1s the procedure of choice
and (8) those 1 whom a block procedure 15
done with the immediate relatives m at
tendance

In most instances the reaction 1s character
17ed by the patient fanting or pretending to
famt. None of the signs and symptoms of
1 true systemic reaction to a Jocal anesthetic
drug appear The blood pressure pulse and
respirations remaun normnl and the ld re
flexes 1e movements of the upper eyehd
following gentle stroking of its eyelash are
present  On the other hand 2 small number
of those showing psychomotor responses may
become agitated restless may sob and be
come uncontrollible Treatment of such a
pitient consists 1 watchful wuting A
feigned reaction requires no treatment other
than reassurance but if 1t 1s the start of 2
true tovic systemre reaction therapy discussed
previously must be mnsttuted

The fact that psvchomotor reactions to re
gional annlgesia have been reparted to be not
mfrequent pomts to the necessity of correctly
prepanng the patient for 1 block procedure ©
This does not only mean choosing the correct
premedication for a block procedure but ex
plumng the procedure to the patient On
anesthetic preoperative rounds he should be
assured that the anesthetic of choice 15 bemng
used for his particular problem and that he
will not be hurt When he amves on the
surgical floor he should be reassured that he
will not be hurt either during the blocking
procedure or during the operation Gamng
the patients confidence 1s one of the mtal
steps 1 any block procedure In the past
seven vears at the Mason Chnic mv associates
and T have never had a patient funt We
believe we have averted this type of reaction
by (1) correct premedication (2) expluning
each step 1 the block techmque to the pa
tient prior to and dunng its execution and
(3) executing the block with the patient m
the recumbent position whenever possible At
the Mason Clinie a patient 1s never permitted
to sit m 2 chair as he 1s bemng blocked If
the sitting posthon facilitates the block the
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prtant sits on the oo operting table
Tlus 3¢ done <o thataf the pabient fedls funt
or should funt he mav e plyced mmedinteh
in the recmbent poshion
1t 35 iteresting, 1o note that Maontosh and
Aushin © when diccnsang funting as 4 com
pheation of brachnl plesus Block report that
funing hnd * oceurred only when the
echon wWas et wule the patient was aitting,
up Tor tlns rwon we recommend that the
brachial plesss shoutd be anjected with the
pitient lving down ™
Sudom 1f ever does foss of consanisness
of this nature revquire trctmeont for hypoton
sion Plaang the pitient an the supine post
tion usualhy wiffices
Rules To Be Remembered When Perform
mg Regona)l Blocks —Carcfully obseree the
patsent for at feast one half hour following
the completion of the myection oral admmn
tstration, or topucal application of local ancs
thetic solutions Same woctions pacticaluh
the mild ones mn be gudged by the nex
penenced phyvsiciin to be hvsteneal in pature
and not due to the drug or drurs Should the
reachion progress unolnened  deth ma
occur before traatment ¢ be mstituted
When 2 patient who hias bean restless nd
difficult 1o block suddenly becomes quict the
phisician should not draw 1 sich of schef
beheving that at Jast the patient hiis hecome
cooperatne On the contrine  the pliysicimn
should immediatcly become susprcious that 2
reachion s taking place and make 1 positne
diagnosis without dclay
Objectively cvaluate any type of reaction
no matter how mild Do not treat 1 reaction
without makung a defimte dingnosis guve only
the necessary mdieated therypy
Be prepared to treat any type of reaction
Preparedness to trcat 1l reichions b they
mild and transient m nature or severe with
convulsions and/or ruspirtory collipse and/
or cardiovascular coll wse 38 ossentind wher
ever regional block procedures re performed
Do not overtreat or undertrear the reaction
Some reactions require no treatment  on the
other hand intensive therapy nd ¢ven min
vl gstole may be necessiry to swe the
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patunts hfc  Yather stimulation or depres
aian of the centrl nervous ssstem mas pre
domsnate o that when tro itment 1< apstituted
it must be “tuforcd” to the indiadual signs
and sy mptoms—not wimimistered m “shoteun”
doses

Tell the patsent sf he has a reaction \When
A 1 ietion to a drug occurs the paticnt shoufd
he wfarmed of the fet told the deug, or drugs
which s cmploved and the methed of ad
mitustrition so that 2t a T date he ma
pass this information on to v physiciin who
mihit choose to winve Tum 2 Ioeal anesthetic

Da not exceed the rocommended mavmum
dosage of the local anesthetic drugs (sec
Tible VI page 12) It should bhe yremem
bered that rerctions with an immediate on
<ct followang the use of 1 rdatineh harge
wmount of 1 focal anesthetic drag are most
often seen following the apphication of local
anesthetic ageats to the mucous membranes
of the nose or mouth phanax Tarvng, trichen
or urcthry ® 10 33 €74

When 5 to 10 cc of 27 Pontocune are used
topically to anesthetize these structures 1t
should be realized that 100 to 200 me of the
drug hwe been admimistered nd if 2 reaction
fallows 1t must be attnbuted to too great
dasage—not to 1n allergy  Steinhaus *3 reports
thit the absorption of Pontocune from the
iheolt of the Iung 1s ven mptd and ap-
proumates intravenous mjection of the drug
He feds that cocune maw be 1 safer dmg
for topienl 1nesthesin of the tracheobronchinl
tree because the vasoconstriction produced
Iy the cocune slows its absorption  Kelsall +
emphisizes this ripid absorption from  the
pharymy larynx and  tracheobronchial tree
md ahocates the wse of weiler solutions of
Pontocune (1%) than those usually used (2%)
and recommends the addihon of Adrenalin
(«pmephrne ) to the solution to slow this ab
sorption  Perhaps the effcctiveness of the
Adrenalin 1s not s great as Kelsall beliesves
for Stewhwus®? found that the addmon of
Adrenalin 1 25000 or 1 50000 to the Ponto
cune solutions did not very effectively reduce
the absorption of the Pontocune 1nstilled into
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tical and respiratory mamfestations of a toxic
reaction the mitil treatment 1s to mstitute
oxygen theripy and start intrwvenous flmds
Then a visoconstrictor drug  usually one
which will strengthen cardine achion as well
s constrict the blood vesseds should he gren
travenously to correct the hypotension
(see Chapter 15 page 147 for specific drug
theripy) If cuwdine fulure occurs 1t must
be treated by manual svstole {see Chapter 7,
page T6)

Adcquate Personne!l —When 1 severe sys
temic reaction occurs the phhvaician who s
working 1lone will find the task of perform
myg all the necessiry stcps of resuseitition
pracheally mmpossible  Addition il personnel
should be immedintely awalible and he
should not hesitate to summon them to start
mtrivenons fluds  prepre necessary drugs
and to hold and pass equipment

If 2 reaction oceurs with adequate per
sonnel present, the physician must direct the
course of treatment He should gne the
orders estiblish 4 patent mrway  and ginve
oxygen  His nssistants should prepare the
drugs wnd other equipment

Application of a Tourniquet ~1f regonal
wfiltration of n extrenity 1s being performed
and 4 reaction commences the apphcition of
1 tourniquet my prevent further generahized
circulation of the drug nd prevent or Jumt
2 generilized systeme reaction Once the re
action 15 controlled the tourmquet e be
mtermittenth  relcased and reapplied per
mtting only small quintites of the Jocal
anesthetic agent to gamn access to the general
crrculation At amy one time

COMMENTS

Psychomotor Responses —This type of re
action 15 not caused by the local esthetic
agent itself but the mere mechanies of the
procedure of performing the block It occurs
usually 1 the following groups of pitents
(1) those who tend to funt at the mere sight
of 1 needle or when the shin 15 triumbized
by the needle  (2) those who do not want a
regional procedure and on whom block anes

thesin 1s performed wathout first convinaing
the patient that at 1s the procedure of choice
and (3) thosc in whom 1 block procedure 15
dont with the mmmedinte relatnves 1 at
tendance

In most wstanees the roaction 15 charcter
1zed by the patient funting or pretending to
funt None of the signs and symptoms of
1 true systemic reachion to 2 Jocal anesthehie
drug appear  The blood pressurc pulse and
respiritions remun normal and the hid re
flexes 1¢ movements of the upper eyehd
following gentle strohing of its evelish are
present  On the other hind a small number
of those showing psychomotor responses may
beeome agtated restless may sob and be
come uncontrollable  Treatment of such
patient consists 1n watchful wuting A
feigned reaction requires no treatment other
than reassurance but of 1t 15 the stut of 2
true toxic systemic reaction therapy discussed
previously must be nstituted

The fact that psychomotor rections to re
gonil analgesa have heen reported to be not
ifrequent points to the necessity of correcth
prepanng the paticnt for 2 block procedure ©
This does not only mean choosing the correet
premedieation for a bloch procedure bhut ex
plumng the procedure to the patent On
anesthetic preoperative rounds he should be
assured that the anesthetic of choice 15 beng
used for Tus pirticulr problem and that he
will not be hurt When he arrmnes on the
surgicl floor he should be reassured that he
will not be hurt either duning the blocking
procedure or dunng the operation Gamng
the patients confidence 1s one of the wmihal
steps 1n any block procedure In the past
seven years at the AMnson Clinic my 1ssocintes
and T have never had 1 patent funt We
believe we ime twerted this type of reaction
by (1) correct premedication (2) explaning
each step m the bloch techmque to the pa
tient prior to and dunng its execution and
(3) cxecuting the block with the patient m
the recumbent position whenever possible At
the Mason Clime a patient 1s never permitted
to sit i a chair as he 15 being blocked If
the sittng position facithtates the block the
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Anesth & Analg 33 406-408 1954

Cravwrorp O B Comparative Qualities of
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278 200 1953

Rurcy J E and Anperson E - Hexyleame
Hydrochlonde A Prchminary Report of Its
Clnical Use in Companson with Procamne
Am J Surg 78843 846 1949

Omney L R and Rovenstive £ A Heyl
came (eyclane) Useful m R I and
Topical Anesthesia—Prelimmnary Report An
esthesiology 13 465-473 1952
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the lung as proved by subsequent chech
of the drugs blood level

It has been our custom when performmg
topieal anesthesia to allow only a measured
amount of the loeal anesthetie solution to be
placed at our disposal The solution 15 poured
mto a medicime glass and only tlis amount 1s
emplayed  Often the over zelous resident 1
an effort to plewse Ius chief will exceed the
toxic dosage of a local anesthetic ngent of
more solution 15 available

Do not rely on premedications fo prevent
systemic toxic reactions As noted previously
the protection afforded by heavy deses of
barbiturates 1s ummpressive and for the ren
sons previously discussed the author daes not
recommend them for this purpose (sec page
20)

RAPID TREATMENT OF SYSTEMIC
REACTIONS FROM HIGH BLOOD LEV
ELS OF LOCAL ANLCSTHETIC AGFNTS
15 ESSENTIAL TO AVOID DCATIHS, BUT
CORRECT TREATMENT 1S EQUALLY
IMPORTANT INAPPROPRIAIL TREAT
MENT MAY RESULT IN DEATH!
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CHAP1IR 2

Systennc Allugie Reactions to Local Ancsthetic Diugs

Tins chapter deals only with acute systame
allergie renctions to Jocal anesthetic drugs
wluch occur wunmeditcly followmg the usc
of these drugs md which are charctanzed
by acute gonerlized signs and svmptoms
such s “chmeal anaphylactic shock ™ genernl
1zed angroncurotic edemn cte (see defimtion
of allergy, page 7) These sequedie must be
treated immediatch and correcth, or death
may result Chapter 14 page 127 covers der
matitis, 1 chrome tipe of allargic reaction
which mn be generalized or Jocalized and
which rarchy requires emergency resusatitine
therapy

ETIOLOGY

Systemic allergic reactions to 1 local nmes
thetic drug used parenterally occur 1nfre
quently and m all probatahty constitute Jess
than two percent of systemic toue reac
tions 14 15 Sadove ef al! state  Onmly after
errors of judgment in quantity and concen
tration of the drug and techmenl faults of
administration have been ruled out 1s 1t per
missible to postulate any one of these states
[allergy] It must always be remembered
that when large quantities or Tugh concentra
tions of local anesthetic drugs are adminis
tered erther topically or by injection an nctual
or relative ( hyperergic } high blood level
reaction not an allergte one 1s the morc prob
able fype of systemic reacion A reaction to
a drug may be termed allergic with certunty
only 1f small or infimtesimal doses have been
admimstered (see Chapter 1 page 8)

Recently Criep and Riberro & reported three
deaths which they felt indicated that allergic

rcactions to Novoeam  (procunc)  hydro-
chlonde were more frequent than stated
ibove  Howaver Rvan and Shouldice” and
Dais wd Brvee Smith ™ quesaon their inter
pretation of the cruse of death in these cases
pomnting out that their use of Novocun top:
calls 15 somew hat surpnsing and that the more
common cyplinntion of the deaths has been
overloohed It as hnown that Novocain must
be used 1n cxeeptionally Iugh concentrations
to be effeetne topieall 8 Ryan and Shoul
dice® further pomt out that in over 9560
hermia  operations using Novocun hydro-
chlonde they have had no evidence of the
type of allergic” responses cited by Crep
and Ribeiro 8

The signs and symptoms of an allergic sys
terme reaction reflect wn attempt by the bods
to remove 1 nouous agent, therefore even
though the allergy results 1n symptoms of
severe 1llness 1t 1s 1 purposeful one of pro
tection® The intensity of the reaction 1s often
out of proportion to the amount of the drug
mjected The cause of an allergic reaction s
unknown and Vaughan and Bleh® state
Whatever makes 1 person llergic (and this
we do not know s yet) males one or wnother
or Il shock tissues 2bnormally responsive so
responsive that they over act The term
shock tissues or shock organs was cotned
by Doerr to indicate the organs or tissues 1n
which the nllergic manifestation appears e
n one person the shin may be the site of
reactions 1n nother the bronchi 1n still an
other the mtestinal tract ete® Vaughan and
Black? also pomt out that if the allergemic
substance the noxious agent gams entrance to
the body vin a parenteral mjection or absorp

[83]
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CHAPTIR 2

Systamie Allagie Reactions to Local Anesthetic Drugs

Touss chapter deals onh wath acute svstomic
allermie rections to Jocal anesthctie dmigs
which occur immedintch following the usc
of these drugs and wineh arc charactonzed
by acute gonerabized signs and svmptoms
such a5 “chmen] anaphyvretic shock ™ generl
wred angroncurotic edama e (sec defimtion
of alleray page 7) These sequelic must be
treated immediatedhy and correetls or death
mav result Chapter 14 page 127 covers der
matitis 1 chrome tvpe of allergic reaction
which mav be ganerlized or Jocalized and
which rarcy requires emergeney resusaitative
therapy

ETIOLOGY

Svstemie allergic reactions to 4 local anes
thetic drug used parenterally occur mfre
quenth and 1n 1l probability constitute less
than two percent of systemic tovie rcac
tions? ¢ 1 Sadove et al? state “Only after
errors of judgment in quantity and concen
tration of the drug and techmcal faults of
admimstration have been ruled out s at per
missible to postulate any one of these states
(allergy]” 1t must always be remembered
that when large quantities or hugh concentra
fions of local anesthetic drugs are admims
tered euther topically or by mjection an actual
or relatne (“hypercrgic’) high blood level
reaction not an allurgic one 1s the more prob
able tvpe of systemic rcaction A reaction to
a drug may be termed allergie with certainty
only 1f small or infinitessmal doscs have been
admimistered (see Chapter 1 page 8}

Recently Criep and Ribeiro S reported three
deaths which they felt indicated that “allergic”

reactions to Novocun  (procaine)  hydro-
chlonde were more frequent than stated
ibove Howaver Ryan and Shouldice © and
Duwas and Bree Smith ques 10n therr inter
prctition of the cwse of death in these cases
pomting out that their use of Novocun top

ctllv 15 somewhat surpnising and that the more
common cplination of the deaths has bheen
overlooked It 1s known that Novocun must
be used 1n cxeeptionally high concentrations
to be cffective topicallh  Ryan and Shoul

dice® furthcr pomt out that i over 93560
herma  operitions using Novocun  hydro-
chlonde they have had no evidence of the
tvpe of “allergic” responses cited by Cnep
and Ribetro &

The signs nd symptoms of an llergic svs
tamie reaction reflect an attempt by the bods
to remove 1 novous agent thercfore even
though the allergy results in svmptoms of
severe illness 1t 1s a purposeful one of pro-
tection ® The intensity of the rerction 1s often
out of proportion to the amount of the drug
mjected  The cause of an allergic reaction s
unknown and Vaughan and Blich® state
“Whatever makes 1 person allergic (and this
we do not know 15 yet) makes one or wnother
or all shock tissues abnormally responsine so
responsne that they overact The term
“shock tissues or “shock organs” was comed
by Doerr to mdicate the organs or tissues in
which the allergic mamifestation ppears 1e
In one person the shin may be the site of
reactions i another the bronchi 1n still an
other the intestinal tract, ete® Vaughan and
Black® also pomnt out that if the allergeme
substance the noxious agent gains entrance to
the body via - parenteral mjection or absorp

[33]
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GYSTEMIC ATTIROIC REACTIONS TO TOCAT ANTSTHETICS 33

wd cven death ol gnen toa pygndly 717

Wamniton of al ' do not dare e opmion
concommg, dosage They fod st g afe to
admmster 100 me dows of Bendnd over
a2 10 Yt perod n adults and hae
done <0 to rhove podtopsriting nasso Al
vomuting with no 11t (ffects They ko hae
vn s much o $K g, Iy mnoness dogp
over 1 30 to 45 mamte peried wath no on
toward (ffcts Neverthelos 1 dowe Jarger
than 50 mg, antr ncnonsh does ot seem war
rinted m troating Ao rosponses to Joaal
westhetie drugs Decwse doaths e bon
reported from Jarger doses particulihy in
chldren md the mercse m dosige docs not
scem to gnercwe the drugs dflectinencss
greath i Allovmting, the signs and ssmptoms
of an allarge roaction

Adrenahin (1 1000) 093 ce (5 mmmms) may
be gven tramusenlich and ropated at 15
minute antenals to correet these problams
Iphedrne sudfue 50 mg {3 o ) mn abo
be effectne given intramuscularh - Neverthe
less stis the wthor s cxpencnce that Benadn
1s preferable to ather of these two drugs
smee i most anstmees side rawctions 1e
tachveardia cte often seen wath Adrenahin
and ephednne sulfate are rirds brought
about by the antibustunie drugs

Intravenous or mtramusculir erlem ga
conatc 1to 2 ¢ (5 te 10 ¢ of 1 207 solu
tion}) mav prove valuable to control pruntis
It should be rcmembered that if etlewm
chlonde 15 used mstead of the gluconate 1t
must not be gnen mtrumusculwly or sub
cutaneeusly because of sts necroizing 1chion
Lotions contarmng calunine and phenoals may
alleviate the stching but they are not as
effectine s the antilustamime drags

Asthmatic Breathung, —This mn be rclieved
by the admmstration of oxvgen only or
oxygen hehum mixtures If thus treatment
docs not help within 1 relitively short period
of tine drug therpy should be nstituted
AS0mg dosc of Benadry] given intravenously
may suffice to stop the attick but Adrenihn
(epncphnne) and/or Ammophyline (thco
phylline with ethylencdinmine) are usu
ally more cHective Adrenalin (11000) 083
e¢ (5 mmmms) may be given mtr wnuscularly

qud repoted o 15 mundte mters s or af
the attwk 1s persistent and scoms to be
tractable a dose of 1 ec of 1 1 10000 can
contration may be given slowly intrvenously
However, Ammophnihine 72 gr (1350 mg)
given slorly intravenoushs i the adult s the
quthors dmg of chmee—t often produces
devinatie schicd i astlun e conditions refre
tory to Adrenalin ¥ Bapsd anjection m1y pro
duec unplcwant side dffcets such as flushung
palptation and 1t times cven syneope and
collpsc A sumilar dose of Ammophs Mine ma
be ropeated i 15 to 30 munutes  If at 55 more
comenfont to mse  the  mtruenous  dnp
method 13 4r (900 mg ) my he dissolved
w1000 ce of flud usuall 57 dextrose 1
dsstilled water and dnpped mpudis at first
until the asthmatic breathing ccases  then
slowed to r muntenaee dnp

sy potenston — \ f1ll1n blood pressure wath
an assocrited Ivpoun may occur In atsclf 1n
Werpic conditons or it mmy qecompam
“chmeal anaplnlictic shack” It should be
corrceted ummediteh by mtrvenoush ad
minstered vasoconstnictor drugs (see Chap
ter 15 page 147 for speaific theripy)

Larvngeal Edemt —Laryngeal edomt may
result i the ocersional ease and if severe
mtubrtion or tricheotomy may be necessan
to obvite respiritory obstruction and pre
vent avygen want Howeser af angioneu
rotic edemn s tretted immediately, Ianngenal
cdemn s less Blely to occur

Chinee 1l Anaphylactic Shock —Shack of this
type scldom occurs but when 1t does treat-
ment 15 the sune 1s for a severe systame
rerction from & ligh blood level of 2 local
anesthetic drug (sce Chapter 1, pages 23 to
28 far specific therapy)  In addion 1f an
largy to 4 local anesthetie drug s thought
to hve eaused this reaction, anttustaminie
drugs intrivenously 1 the doses noted above
may prove valuable Death 1s not unusual 1n
thus type of rection but with the rapd st
tution of therpy some fatadities mas be
noided Treiment should melude artifiornl
respreation with high concentrabions of ovy
gen mtravenous fluds v1seconstrictor agents
wnd mnuat systole In these cases hypoan
15 probably responsible for the camyulsions,
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tion from the respirtory or ghaste mucast
the chmeal response mav be scen i any or
all of the shock tissues and not lacalized to
the pomnt of entrance s 1t 15 with 1 contact
type dermabbis (sec Chapter 14 page 127)

SIGNS AND SYMPTOMS

The signs nd symptoms of allergy to 2
Jocil anesthetic drug requinng immediate
therapv are reflected by one or more of the
following generahzed angioneurotic edema
urticana  pruntis  Lypotenston  joint pamns
asthmatic  Dreathing  nausea  and  vomut
mg and oc Ity “chinical anaphylact
shoch”1 # 10 11 Yt must be remembered that
when ngoneurctic edema occurs 1t may
volve the larynx and ats associnted structures
with resultant scvere respiratory obstruction
In DeBold and FovsM own senes of over
1600 intrivenous procune trextments i 300
patients there were only three allergic yenc
tions and these were charactenzed In nw
setr wheezng wnd shortness of breath” To
date allergic reactions of this nature have not
been seen at the Mason Chme

The 2d rtion of mnfi 1l imounts
of local 1nesthetic solutions e g rusing of 2
shin wheal prior to nsertion of large needles
m1y on rare oceasions be followed b “chn
11l anaphnlactic shock  Shock of this yre
1s usually charactenzed by a sudden cardio
vascular and respiratory collapse which sf not
adequately treated may be fital m 1 to 5
minutes  Lgually infrequent 1s a systemic
Allergic reaction resulting from the small
dosages of local anesthetic drugs required
for spinal anesthcsia However Nowall 17 re
ports a case of convulsion following the ad
mmstration of a spinal anesthetic of 17 mg
of Pontocame He and Stephen ® beheve that
this reaction sigmfied 2 true allergy to the
drug

PROPHYLAXIS

Prophvlaxs 1s at best not very satisfactory
m allergy It consists of taking 1n dequate
Tustory and the performance of 1 number of
tume-consumng tests the results of which are
olten not sigmficant?® €

History —If the lustory 1s adequately taken
it will prove to be thie most valusble source
of wformation but as Vaughan and Hlwk®
pomt out, to be of value the llargie hustony
must be punstailingly obtuned ” An adequrte
ustory does not men just 1sking the patent
whether he has hiad 1 Jocal anesthetie 2gent
mjected previonsly and whether or not anv
untoward cffect hind followed the crrcum
stinces under which the reaction occurred
must be ascertuned as well s the dmg or
drugs used This 1s most unportant, as un
pleasant reactions are often caused by Ingh
concentritians of \tsoconstnctor agents In
addition to 2 personal Iustory, reachons n
ather members of the famly shonld be 1n
qured mte  such cvidence Tght revenl an
unportant clue since heredity often plus an
impaortant part i allergy ©

Shin Whenls, Lozcnge Patch and Mucous
Membrane Tests — Intradermal shin wheal
tests and tests apphed to the mucous mem
branes may ocersionnlly prove whether or not
the patient who 15 known to be markedly
allergac to other substances will have an afler
gic reaction to the injection or topieal apphea
tion of a local 1nesthetic agent But since
these tests are tume consuming and smce sert
ous allergic reactions are very infrequent the
prachicalty of such tests prior to performng
loc?) analgesia for an operatne procedure or
for dingnostic wnd therapeutic blocks 15 ques
tionible (see Chapter 1 page 21)

TREATIMENT

Treatment conswsts of the following specific
therapy of the signs and symptoms

Angioneurotic I demn, Wheals (urticaria}
and Prunhs {stching) —These are best treated
by w anthistamime drug such as Benadryl
(diphenhydramine) orally and intras ¢ nously
The dosage for Benadryl 1s 50 mg admn
istered ether orally or slowlv intravenously
Thss dosage may be repeated at 3 to 4 hour
mtervals as needed Larger intravenous doses
of Benadnyl 1e 100 mg should be used with
cantion as they are seldom of more thera
peuttc benefit and may result m nausea and
vomting, convulsions cardic uregularities



CHAPTIR 3

Systamic Reactions to Vasoconstrictor Diugs
Uscd to Prolong the Effeet of Local Ancsthetic Diugs

A n mit the local ancsthotic agents two
mun b pes of tonie rohions to s 1soconstnictor
drugs are usually recogmzed § e systemic and
local toie reactions Local tovie tissue ree
tions from those drugs are discussed i Chap
tar 100 page 96

\ 1soconstnctor drugs are uscd 1 regronal
black procc dures for primanly three purpases
(1) to prolong, the mcsthetic (fect (2) to
prevent Invpotension and (3) to corrcct hypo
tension This chapter daals prinaipally with
the usc of Adrenalin (¢pinephinne ) to prolong
the effeet of local ancsthetic drugs However,
much of the discussion concernming, syvstemie
tovic reactions to Adrenalin apphes to amy
vasoconstnictor drug regardless of the pur
pose for which the drug was cmployed

LTIOLOGY

Systemic toxic reactions to vasoconstnictor
drugs may be the result of (1) an allergy
to the drug or (2) 1 high blood level of the
drug It must be remembered when classify,
Ing systemic reactions that the amount of 1
drug tolerated by the myonty of patients
may be an overdosage in the mnonty of m
dividuals 1e  hyperergy (see Chapter 1
page 8) Smaller doses of the drug may be
used m this minonty without untow ard effects
Therefore when a systemie reaction to a vaso
constrictor drug occurs 1t must not be as
sumed that 1t 1s due to an allergy for 1n most
mstances the reaction reflects an overdose

Allergy —Allergic systemic touc reactions
to a drug have been defined as charactenzed
by dermatitis angioneurotic edemn urticarin

prntis hypotension asthmatic breathnng or
“chnical anaphalactic shock” In over $000
regional nenve block procedures (spmal and
cprdural blocks not included) performed At
the Mason Chme 1 which Adrenalin (epin-
cphnne) has been used no such reaction has
been observed  Bomiea! who has performed
an equally Targe number of blocks confirms
the absence of this type of reaction from vaso
constrictor drugs  The hiterture reviewed 1s
devoud of reports of such llergie reactions
with the following two evceptions Halle 2
has observed spasmodic sneezing (from 50 to
100 times) n 1 number of cases followng
mtroduction of Adrenalin nto the nasal duct,
ather with 1 tampon or 2 spriv and this
complication might be considered an llergie
type of rexchion  Gordonoff and Steube ® hwve
suggested that death or severe reactions after
Novocun Adrenalin mjechions in two of their
cases may be due to an allergic reaction to
Adrenaln 1e climenl anaphylctic shock”
s defined by Vaughan and Black  1n Chap
ter 1 pige 7 However the 2 cases of
Gordonoff and Steube® are not convincing
and are open to question One patient was
known to have 1 very lbile cardiovascular
system md 1n the other cise the Novocun
Adrenalin solution was given orally

High Blood Leyel —While Allergic renctions
to vasoconstrictor drugs are rare reactions to
2 igh blood level of these drugs are not in
frequent when the usual recommended oph
mum dosages of these drugs e used n local
anesthetic solutions The bload ley el which a
vasoconstrictor agent attamns 15 directly re
Iated to the rates of absorption detoxificrtion

[371
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therefore the convulsions should not he
treated with 1n intrwenous barbiturate m

tilly since oxygenation Alone may elumnate
the convulsions If 2 barbiturate 1s used

adwvisedly in thns type of case, it adds further
to the cerebrl and respiratory depression of
the patient  Should cardiac fulure occur
manual svstole must be performed mmeds

ately {see Chapter 7 page 76)

COMMENT

Acute Delayed Systemie Allergic Reactions
—Two cases e recorded which were Inbeled
s acute systemie allergic reactions nd which
did not oceur for two or more hours after the
loed anesthetic drug guned entranee to the
body 1 This type of an acute sy stermic allergie
reaction if 1t 1s caused by an allergy 15 quute
unusual because of the delased anset

The first case was that of & three vear old
child who ngested eight Nupercune (dibu
cune) lozenges 1e 4 total dosage of §5 mg
of the drug Two hours after takung the loz
enges she was comatose and cyanohic A soft
non pitting, edema appeared on the face The
blood pressure was 60740 and the pulse was
slow She was breathing four to five times a
mnute 1nd her resprrations were irregular and
shallow  Subsequently this chuld died and
autapsy revealed no apparent cause of death
The author stated that this amount of the
drug would not ordmanly cause symptoms of
importance m 1 chuld of this size and con
cluded that the soft non pitting edemn was
apparently a sign of an allergic reachon

The second case also aited 1n the report of
the above case occurred following the admmn
sstration of a spinil anesthesia with Ponto

cune {tetrrcame hydrochlonde) The patient
also became comatose and exhibited general
1zed soft mon mtting edema simular to that
noted 1 the first caise  No other information
concerming the dosage or the sigas and symp
toms 11 this cse was made avaulable by the
article  Accordng to the author the second
case “recovered with the help of parenteral
cortisone after several days of a crihcal dl

ness”
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PROPHYT ANIS

In order to vond 1 svcternre toxre re o
to 1 srocomstretor dre the follewim, per
tment pamnts mast be conadered and evaln
ated when adding sch 4 dma to A deedd
amsthe i solution

Tndicatioms for ¥ se —U nless v oennsinetor
dnicy are emplmaed for a eafic pumpme
1e proloncation of anedbeat and or reduc
tion of the rate of abomption of the local
mesthetie solution and or 2 Blondles fickd
they chould I omtted from the Il ancs
thetic anfution Admans  atates "1 wvord the
use of Adrenabin n solutions of Iocal ancs
thetie drugs becanse the stumulition crsed
b epmephnne 1s often confused with the
prodromal wgns of 4 tove roachom ™

At the Masas Clinse 1 Jarge pereontagc of
the patients who ane to have dingnostic 1d
theripestic blochs an troated 15 outpatients
md 1t s become routing to onut the s150
comtnctor drug i these eses boowso sys
temic toue rwchons from 1 tugh blood Jovd
of these drugs are frequent oven when less
than the optimal recommended dose ts used

Drug of Choce —\lun  vasoconstrctor
drugs ar¢ watlble but fram the time Brawun ®
adhocated the usc of Adrenahin to date onh
Adrenahn (epmephnng) nd to 1 lesser ex
tat Cobednn {corbasil) wnd Neossnephnine
(phenslephnng) hive been found useful
The powcrfut penphicril v asaconstnctor drags
1e Levophed (I arterenol) cte shonld not
be used for mfltrinon walgesiy untl they
hue undergone more ¢xtensive ovponmental
study (see Chapter 15 page 150)

Optimum Concentrations —Bicter® and
Leser 2 have shown that for the best results
Adrcnthin should be used 1n 2 final concen
tration of 1200000 1¢ 01 cc of 11000
Adrenahin pur 20 o of a ooy wnesthehic so
lution The optumnl concentrition of Cobufnn
15 140000 while that for Neosynephnne 15

120000

At the Mason Chme  Adrenadm s the
vasoconstrictor of chowe for use in locit an
esthetic blocking solutions It has been our
experence that exceeding the dose of 020 to

023 cc of 1 106060 Adrenthin at any one tune
ruses the madence of rewtinns even m those
surgac ] pationts whe have recasad adogiate
premedication Therefore we never exceed
q dosrgs of 023 cc of 2 1 1000 salution of
Adsenalin even thouch 2 dase of 100 ta 150
cc of the loeal anesthetic salution s em
ploved for the block Cansequently the vaso
candrrctor enncentrtion of ma of our so
futions 18 below the optimal However Pon
tocune 15 our dmg of chowee for regional
bk proccdurcs and even wath concentr
tions of Adronaln bodow the optimum Jovel
anlzesit Jasts from  to 6 hours Likewsse st
hias been found that 3f more than 2 me of
Neasvephirime e myeeted inte the bods
taue rections aceur more frequenth There
forc arrespective of the amount of local nes
thetic solution used  the amount of Nco-
syncphnne mived with at never exceeds 2 mg
These dosages apph onh to mfiltration and
ncnve block proccdures as at has been found
that hugher dosages ma be used wn the sub-
arachnoid space without causing 2 lugh blood
Iosdd of the drug This ss true probabh be-
ctusc the bload supph to the spinal cord 1s
rehtivels poor and 1s himsted to small blood
vessels which are immediatel constricted by
the vasoconstrictor drug, therebs automat
clls dewang rapd absorption

The author has Ind no expentence with
Cobefnn and cannot ehborate further on its
usige It should be noted however that st
1s n effective svathebic vasoconstrctor which
15 supposed to cuse fewer untow 1ed reactions
thin Adrenin 1e, hss palpitation tachy
crwdia pallor tremors etc  Bieter® and
Hellyas and Tosc ' recommend it highly n
concentrations of 1 20000 to 1 80 000 depend
mg on whether 20 or 057 Novocan 1s em-
ploved Hawever Tunter and Throndson *
fter 2 carcful mvestigation of Cobefnin came
to the condlusion that 1t dud not have much
to recommend xt over Adrenalin wd that logal
anesthetic  solutions contunmg  Adrenilin
would be less Iikely to cause 1 fatl systermie
reaction

Method of Measunng —The dose of \so
constrictor drugs to be used should be mens
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and elumnation of that drug  and these are
nfluenced by the following factors (1) tox
seity of the drug  (2) total waight of the drug
mjected  (3) concentration of the drug in
the anesthetic solution  (4) vasculanty of the
area mjected  (5) inadvertent ntrmenous
mjections, (6) rapidity of onset of the vaso
constriction effect  (7) rate of wjection (8)
the use of spreading agents  (9) physienl
status of the patient md (10} environmental
temperature It will be noted thit these fac
tors e appheable to vasoconstrictor drugs
and local 1nesthetic agents ahike and since
they are adequately reviewed mm a previous
chapter therr discussion here 1s superfluous
(see Chapter 1 pages 9 to 16)

SIGNS AND SYMPTOMS

Allergy to Vasoconstricter Drugs —Whslc
Tocal tissue reactions from sensthzation to
Adrenalin hnve been reported (see Chapter
10 page 96) proven cases of generalized
systerme allergie reiction to vasoconstnctor
drugs charactenzed by dermatits urticam
and pruntis must be nfrequent Little con
cerning them appears mn the Iterature

High Blood Level of Vasoconstrictor
Drugs —\lost reactions to vasoconstrictor
drugs result from an overdosage with a ugh
blood level of the drug  These reactions are
usually charietenized mn the healthy adult by
palpitation, hypertension tichvewdia faunt
mg tachypner respirttory chfficulty fear
anxtetv restlessness apprehension headache
nausea, vomiting tremor wetkness pallor
and coldness of the skin  Of these palpitation
and/or severe ntolerable headache are almost
pathognomonic of a high blood level of a
vasoconstrictor drug and are perhaps the most
frequent subjectine symptoms of this tvpe of
reaction Occasionally such 1 systemie reac
tion may precipitate a cerebral hemorrhage
cardiac srregulanity 4 coronary occlusion or
may ggravate the pun of an existing angin
In the psichoneurotic mdndual easting
symptoms m1y be aggrarvated

The signs and symptoms of a reaction to

asoconstrictor drugs often resemble the early
stages of a {oxic reaction to a local anesthetic
drug e stunulation of the central nervous
system Tlus Tas led many chnicians to mis
wterpret them and blame the local anesthetic
agent for the reaction rather than the true
factor—the vasoconstrictor drug At the Ma
son Chnie many patients hwe heen encoun
tered who had been told that they were
“allergre” to loeal 1nesthetic agents because
thes had exlibited such signs and svmptoms
following local mfiltriton m 2 denbists or
wother physictans office  After careful
vestigation of the circumstances in wlich the
reaction occurred 1t was concluded that most
of thesc reactions thought to be caused by
the local anesthetic drug were m realits due
to the vasoconstnctor drugs  Our conclusions
have been further substantinted because we
have not hesitated to block these patients with
Jocal anesthetic solutions contunming erther
small amounts (02 to 025 cc or less) or no
Adrenalin at 21l withoat complications These
cases do not prove that visoconstrictor drogs
should be omitted from local anesthetic solu
tions but stress the necessity of using proper
doses of the drugs—not overdoses

In addition to thesc usual signs and symp
toms of tovic reactions to 4 vasoconstrictor
drug 1 1solted report by Seltzer® has
ittnbuted comvulsions to an overdosage of
Adrenalin He behieves the convulsions in the
reported cise were due to hypenentilition
tetiny produced by the shmulition effect of
the drug, on the patients central nervous 535
tem The dose of Adrenalin 1dmimstered was
5 mumms of a 1 1000 solution The reaction
was characterized by 1 nise 1n pulse rate from
80 to 140 a nise m blood pressure from 120
to 150 2 nse mn respiritory rate from 18 to
45 palpitation choking sensation  dyspnea
weeping panting and antermittent generil
1zed tome and clome convalsions Iasting from
30 to 90 seconds which recurred eveny 2 to 4
minutes No headache followed the eprsode
and carpopedal spasm 1ovoluntary defeca
tion and unination did not oceur during the
convulsions
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TROPHYT ANDS

n order to mvnd 1 aveterme o 1eachion
to a s2oconstictor drog the fnllowing per
tnent ponts must e conudered and cvala
ated when adidmn saeh a dig to a4 Jioeal
et tic solation

Tndications for Use Uik ss vavocomindor
drugy are cmploved for a4 spealic pnmpose
1 prolongibion of aneahean and/or reduc
tion of the mte of absomphion of the Incil
anesthictic solution  md/or 1 bloodless fiddd
thav should he omitted from the Jocal ames
thetie solntion Adrmun dates T avand the
use of Sdrenain i colntions of local ancs
thetie drugs bec e the stimulion caased
v epmephnne #s aften confised wath the
prodromal ugns of a tovic roaction”

At the Mason Chme 1 e poreentage of
the patents who ane to hne dignoshic ad
theripoatic blacks ane tected s outpaticnts
and at B become routing to amat the v aso
constrictar drug an these cses hecuse sis
temie tove roactions from 1 lugh blood Javd
of these drugs arc frcquent cven when less
than the optimal recommended dose 1s uscd

Drug of Choice —~Mam  vasoconstnictor
drugs 1rc v ullble bt from the time Braun
ahoctted the use of Adrenalin to date onh
Adrenalin (cpinephnnc) and to 2 Jesser e
temt Cohefrn (corbaal) md Neosvnephring
{(phemdphinne) e heen found  usclul
The pow crful penphicraly 1soconstrictor drugs
te Lavophed (I wterenol) cte should not
be used for mfiltriion malgesit until they
hue undergone more cdtensne cxpenmental
study (sce Chapter 15 page 150)

Optimum Concentr itions —Bicter® wnd
Leser 1 have shown that for the hest results
Adrenabin should be uscd m 2 finil concen
traion of 1200000 1¢ 01 cc of 11000
Adrenalin per 20 ce of 1 local nesthetic so
lution The optimal concentration of Cobcfnn
15 140000 while that for Neosynephrme 1s
120000

At the Mason Chnic Adrenalin s the
vasoconstrictor of chesce for use m loeal an
esthetie blocking solutions It his been our
expenience that exceeding the dose of 020 to

025 cc of 1 1000 Adrenahin at any one time
s the Inadrne of reactions even in those
arrgacal piteents who have recaved adequate
premedication Therdfore we neser exceed
A docace of 025 cc aof 2 1 1000 <olution of
Adrenabin even though 1 dose of 100 to 130
ce of the Tocal anesthetic solution 1s em
ploved for the black  Consequently the vaso
condtnctor concontrition of mans of our so-
lutons fs Ielow the optimil However Pon
tocune s our drug of chowce for rcgonal
black proccdurcs and «ven with concentr
tions of Vdrcnabn bedow the optimum level
analgosia lsts from { to 8 hours  Tikewase, st
has baen found that if more than 2 me of
Ncosvnephnne are myceted mto the body
toue raactions aceur more frequeathy There
fore arrespectine of the amount of Jocal anes
thetic solution used  the amount of Nco-
svacphrine mined with 1t nover execeds 2 mg
These dosages apply onlv to infiltration and
nerve block proecdures s st has been found
that higher dosages muw be used 1n the sub
irichnond space without crsing 2 hugh hlood
leved of the deug This 15 true probably be-
cause the blood supph to the spinal cord 1s
rchitnedy poor and 1s hmited to small blood
vessels which are immediately constricted by
the vasoconstnctor drug  thereby automat
cally delying rapid absorption

The athor has had no evpenence with
Cobefrin wnd cannot elabarate further on 1ts
usage It should be noted however that it
15 m effectis e synthetic vasoconstnietor which
1s supposed to cause fewer untoward reactions
than Adrcnahin 1e less palpitation trchy
cuwdit pallor, tremors etc Breter® and
Hcllyrs and Tovell ! recommend 1t lughly
concentrations of 1 20 000 to 1 80 000 depend
ing on whether 20 or 052 Novoeun 15 em
ployed However Tunter wnd Throndson !
fter 2 earcful i estigation of Cobefnin, came
to the conclusion that it did not hnve much
to recommend 1t over Adrenalin and thit loend
mesthehe  solutions  contuning  Adreniln
would be less Iikely to ewse 1 fatal systemme
rciction

Mcthod of Measuring —The dose of \aso
constrictor drugs to be used should he mes
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and eltmination of that drug, and these are
nfluenced by the followng factors (1) tox
1caty of the drug  (2) total weight of the drug
mjected  (3) concentration of the drug n
the anesthetic solution  (4) vsculanty of the
area mjected  (5) inadvertent intravenous
mjections  (6) raprditv of onset of the vaso
constrichion effeet  (7) rte of injection (8)
the use of spreading agents (9) phvsical
status of the patient  and (10) environmental
temperature It will be noted that these fac
tors arc appheable to vasoconstrictor drugs
and local anesthetic agents alike and since
they are adequately resiewed 1 2 previous
chapter their discussion hiere 1s superfluous
(see Chapter 1 pages 9 to 16}

SIGNS AND SYMPTOMS

Allergy to Vasoconstrictor Drugs —While
local tissue reactions from scnsitization to
Adrenalin have been reported (sce Chapter
10 page 96) proven cases of gencrahzed
svsterue allergic reaction to vasoconstrictor
drugs charictenzed by dermatitis urticana
and prunts must be nfrequent. Little con
cerning them appears in the Iiteraturc

High Blood Level of Vasoconstrictor
Drugs —\fost reactions to sasoconstrictor
drugs result from an oserdosage with a high
blood level of the drug These reactions are
usunlly charactenzed in the healthy adult by
palpitation, hvpertension tachscardia, faint
g tachypnea respiratory difficulty fear
anxiety restlessness apprehenston headache
nausea, ‘omuting tremor weakness pallor
and coldness of the skin  Of these palpitation
and/or severe mtolerable headache are almost
pathognomeme of 4 high blood level of a
asoconstnietor drug and are perhaps the most
frequent subjective svmptoms of this tvpe of
reaction Occaswonally such a systemie reac
tion mav precipitate a cerebral hemorrhage a
cardiac wrregulanty  a coronary occlusion or
may aggravate the pain of 1n evisting angina
In the psychoneurotic indmidual eusting
sumptoms may be aggravated

The signs and symptoms of a reaction to

asoconstrictor drugs often resemble the early
stages of a toxic reaction to a local anesthetic
drug 1e, stimulation of the central nervous
system Tlus has led many chnicians to mus
wterpret them and blame the local anesthetic
agent for the reaction rather than the true
factor—the vasoconstrictor drug At the \Ma
son Chime many patients have been encoun
tered who had been told that they were
“allergic  to loeal anesthetic agents because
they had exhibited such signs and symptoms
following Joeal infiltration 1n 2 dentists or
another physieinns office  After carcful
vestigation of the circumstances 1n which the
reaction oceurred 1t was concluded that most
of these reactions thought to be ciused v
the local anesthetie drug were n reahts duc
to the vasoconstrictor drugs  Our conclusions
have been further substantiated bectse we
have not hesitated to block these patients with
JTocal anesthetic solutions contuming either
small amounts (02 to 025 cc or less) or no
Adrenalin at all without comphieations These
cases do not prove that vasoconstrictor drugs
should be omitted from local anesthetic solu
tions but stress the necessity of using, proper
doses of the drugs—not overdoses

In additien to these usual signs and symp
toms of toxic reactions to 1 vasoconstrctor
drug an 1solited report by Seltzer® has
attnbuted convulsions to 2n overdosige of
Adrenilin He believes the convulsions 1n the
reported case were due to hypenentilation
tetany produced by the strmulation effect of
the drug on the patients central nervous sys
tem The dose of Adrenihin admimstered was
5 mmms of 1 1 1000 solutton The reaction
was charactenized by 1 nse i pulse rate from
80 to 140 a nse n blood pressure from 120
to 150 a nse in respiratory rate from 18 to
45 palpitaton choking sensation  dyspnen
weeping panting and mtermittent gencra]
1zed tomic and clonte convulsions lasting from
30 to 90 seconds which recurred every 2 to 4
minutes No headache followed the episode
and carpopedal spasm mvoluntary defeca
tion and urmabon did not occur during the
convulstons
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nitrate should not be admmidered an a doeed
astem unee a methemoJobimemun mw 1e
sult®

Adrenohvtic Dmig —€ hlompromazine (The
rizime 1arpactl etc ) has been chown to
depross the pressor action of Levophed (nor
cpinephnine) and reveree the action of
Adrenain ™ Thercfore 2 amall itrivenons
dosage (3 to 10 mg ) mm be admmntered
when the agns and swmptoms of 2 s temic
rerction from 4 high blood level of Adrenahin
do not subnide in 1esponee 1o other therpy
Certanly ity use should be consdered if a
massite dose of Adrenalin which may be fatal
s imected inadvertently 1 the desired effects
from the amall imta] injection are nat ob
tuned additiona) 5 mg dosages mas be gaven
atntenvals of 15 minntes Tt should be wamed
that a larger imtind dosage of chlorpromazme
(20 to 50 my ) <hould not be gnon mtenen
ously as 1t normalh causes a preapitons Nl
m blood pressure which may respond only to
arpid intruenous dnp of Levophed or Neo
synephinne

COMMLNT

Cardiac Arrliythmins —It has been notcd
Chapter 1, page 17 that irrcgulanties in cr
diac rate and rhy thim may oceur following the
administration of local nesthetic solutions
and that they may be caused by the anes
thetic drug It must, therefore be empha
sized that when epinephrine or “epinephrine
like” substances are incorporated n these solu
tions an yrregulanty may deselop that may
be due to the vasoconstrictor drug not to the
local anesthetic agent The type of 1rregu
lanty usually seen m these cases 15 1 couphing
of premature auncular contrictions with 4
normal sius beat This 15 not due to any
action on the A V node or the conductive sys
tem of the heart but 1s caused by an it

Lilitv of the aurcle winch discharges just
after the refrictony peniod of the S A node !
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ured accurately with exsther a 2 to 8 cc synnge
or a tuberculln syringe ‘There 1s 1 wide dif
ference 1n dropper shapes and outlets and
the measuring of thesc solutions by the drop
method 15 to be condemned unless the dropper
15 ealibrated

Use $mall Ampules —Becwse of deteriort
tion small ampules of vasoconstrictor drgs
should be used rather than large rubber
stoppered bottles, and they should be opened
1s needed  Adrenalm and Neosynephrine are
particularly hnble to decompose when ex
posed to air for 2 period of time  Solutions
of Adrenalin and Neosynephnne are nommally
clear and colorless 1f they are prok brown
sh red and/or turbid they we detenomting
and should be diserded

Avord Prepared Local Anesthetic Solutions
Contuning  Adrenalin —Solutions contunmg
Adrenalin mw be purchised directly from
pharmaccutical houses and they usually con
tain relatively ugh concentrations of Adren
alin to prolong amlges;a  This tupe of solu
tion 1 addition to causing 1 high number
ot systemie touc reactions from the vasocon
strictor drugs mas actually be responsible for
the tissue imtation which en follow the use
of Xvlocmne and Novoeun and which 1s 1p
parently due to metal 1ons that the bloching
solution releases from regional block equp
ment (see Chapter 10 page 94 and Chap
ter 11 page 114) ¥

TREATMENT

It should be agamn stressed that generahized
sy stermic ﬂ"ergw reactions to vasoconstrictor
drugs seldom if ever occur Therefore the
treatment of systemic reactions outlmed s
follows, 15 hnuted to the treatment of over
dosage of the drug

Treatment of systemic toxic reactions to
vasoconstrictor drugs should fit the sevents of
the signs and svmptoms In many instances
the reaction 1s munor and justifies no therapy
other than watchful waiting Nevertheless
the patient must be carefully waitched be
cause as noted previously the early signs mnd

COMPLICATIONS OI' REGIONAL ANLSTHESIA

symptoms of 1 systemic tovie rcaction to a
local anesthetic drug may closely resemble
those of n reaction to a vasoconstnictor drug
Should v severe systemic tovc reaction to
erther agent cnsue 1n a patient not beng care
fully ohsersed, death mny result

Usualls 2 careful check of the bload pres
sure pulse and respiration will gnve 1 good
clue 1s to the type of reaction  If the blood
pressure 15 elevated and remauns so and the
charetenstie signs and symptoms of - reac
tion to 1 \asoconstrictor drug hecome promu
nent, the followng therapy should be instt
tuted

Oxygen by Bag and Mash —If the patient
15 particulwly apprehensne oxgen adoun
sstered by bag wnd mash may reliese hus dysp
nea restlessness, palpitabion and other mnor
complunts If on the other hand the reaction
becomes severe  admnstrition of oagen 1s
1 necessity to supph the snereased oxygen
demand of the bods which results from over
stimulation

Intravenous Barbiturates —If the admms
traitwon of ovgen alone does not cilm the
pittent small imtrienous doses of short
acting barhiturates 1e 50 mg of sodwm
Pentothal (thopental) or Nembutal (pento
barbital) at 2 minute intersals may produce
enough sedation without loss of conscious
ness to quet the patient and heep hum com
fortable until the reaction has passed  Usually
this type of harhsturate therapy will reduce
the hypertension and thereby relicve the
severe headache which 1s associated with huigh
blood pressure On rare occasions 1t may be
neeessan to give these drugs continuously
over 1 peniod of 2 to 3 hours mnd keep the
patient hightly sleep

‘Vasodilator Drugs —Should the hyperten
ston persist s niirite by mnhalttion nitro
ghcenn 05 mg sublingually or intrivenous
Amnophylline 225 mg (3% gr ) mvy be nec
essarv to lower the blood pressure to normal
hmits  This 1s important i those patients
particularly the elderly ones i whom pro
longed vasoconstriction myy result mn a cor
onany occlusion cerebral v iscular yecident
eardiac dilatabon or ewrdine falure  Amyl
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from overdimulation je
want 1oeorrodd

Syt Tove Reasctione to N acocomtndor
Dritgs ~1 ollowing, ool anfilteation and e
npheral nene Wlocd e aliere cveraane amonnts
of vrocondndtor druce are emploved i the
Tocal anesthetic olution an e o e
mectholic processes of the Dody ¢l ma
rolt e 1 donad Inpaua An dentiaal
utwition maw be ore ded Inoa prophaTctic
dose of 1 v voconstnctor agont piven before a
apind or epadurad Block

Poncumothoras —1 allowing inadvestent
trummy to the painetal or pulmonan plenrt
and/or the Ting, parenchvma the lung or part
of 1, mav enllapse and oamvgen want cnsue
This would be cwaficd s aheolar Inpoun

Orverflow of Solution oo Nerves Other
Than Those To Be Blocked —When perform
mz remomil block procodnres particnhrly
those of the hoad ind neck st s not uncom
mon to block nenves other than those to be
wmesthetized  Tn most instinees when locil
anesthctse solutions are emploved such
overflow ercates no problan ind roquires no

proman. owgein

v wr w

A
-
- .
- Yoy
. P
' -
5
%3 a
i '
. ~
:
re 7
t
° N

Figure 6 Bilateral phrcmc block follown

treatment Howeser  at times resusatatine
mernres sudh as artifiaal respirition and
muntumng hlood pressnre must be instituted
until the dmig s action has worn off

On the othcr hand of overflow occurs with
the use of Jong acting blocking agents ic
noumhite agents A scrous prablan may be
eroited which mv necessitate prolonged
hospitaliz ition and additional medienl care to
provent ovvgen want and death Taw suits
which mas resalt from this arc discussed 1n
Chapter 12 page 119 Traatment in these
s s only ssmptomatic ind must be earmed
out until the none regenarates which mas
tihe siv months to one vear However ocer
sionlly the sequedic of the complhieation may
b pomanent—a fact winch only time wall
roveal

The nanve or nerves which mav be com
monh inadvertentlv blocked and the block of
which may result i primary oxs gen want from
ovcrflow of the ancsthictic solution are

The Phrente Nerve —The phreme nenve 1s
pirtlvzed i a rdhitned Trge number of
pabticnts recaning 2 braclinl plesus bloek or

-
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g 1 biltenil bricual block 1n this 75 year old patient presented the

:il';; “{ﬁ SYl\thoms of acute ovygen w nt hecause of the marked emphysema s distress Jisted sve b
snlj' roc glsslpﬂltd itself Dunng this bme an oxygen tent was necessary Left Chest x ra et
gy Right Chest x ray two hours postoperitively Note the bilateral elevation of the dly\éx::g"x::h ©



CHAPTLR 4

Pimary Oxygen Want and Hypotension

Oxoen want and hvpotension  followang
local nfiltration and penpheral nenve block
are seldom encountered unless systemic toxic
reactions to the Jocal anesthetic drug 1 sis
terme tovie reaction to the sasoconsinctor
drug or a pneumothorax ensues In such
cases of the ongen want goes untrented a
hvpotension results 1e the ovgen want 1s

TABLF \

CLASSIFICATION OF HY PONIA (ONIGF\ WANT)
( 4frer Saklad?)

the prinaipal ctuse of the hypotension This
sequence of events 1s opposite to that which
usully follows an madsertent or purposely
adminstered spimal wnd eprdural block where
m the authors opmion the hypotension 15
usdh primany and the oxygen want s
secondany {sce Table NI page 48)

ETIOLOGY

The tpes of oxs gen want which may occur
are found sn Table N poge 42 and ther

should be clearh w mund  The
ehologic]l factors of prman ovigen want
following local nfiltration and penpheral
nenve block annigesia are

Sy sterme Tove Reactions to the Local An
esthetse Drug —In this tvpe of reaction from
1 phirmacological stindpomt at least the
reaction 15 primanh due to a depression of
the respiritory center after overstmulition
{see Chapter | page 16) " But the depress
ng acton reported of most local westhetie
agents on the cardios wscular svstem proposes
the queston Are not some of these reac
tons due to the direct depression of this
system or perhaps to a combinntion of this
and depression of the respiratory center m
dulla {see Chapter 1 page 16)°

.! £y
Trpes Befirtian
reduction n the avalabihy of
ATMOSPHFRIC | ovgen to the ussue because of a
HIPONIA dimnution i the partial pressure of
oxig 0 the mhaled atmosphere
TIDAL decrease 1n axypgen uptale by
HYPOMIS tesswe because of & decreased respira
tory exchange
ALVEOL AR decrease tn the number or effi
H1PO\I4 eney of funcuioning alveel
the total load of oxvgen s re
duted 1 proporuont ta the reduction
HEMOGLOBIC m hemoglobin content 2$ in hem
BYPOMA orthage or 10 3 reducnon n the
amount of asatable hemoglobin as
in carbon de p the
STAGNANT
HIPON[A resuit of slowed curculzcron
HISTOTONIC rhzanon of svsgen by the cells
HYPOLIA 1s snrerfered with
DEMAND metabohic conditions . whi b
HYPOVIA the bodih resquiremeats for oxvgen
are elevated abose narmal.

The hypoxia following this type of reachon
would be clasnified as esther trdal (depression
of the respiratory center) or stagnant (de
pression of the cardiosascular sistem) or a
combintion of the two  Although Further re
search on tis problem 15 needed 1t must be
assumed for the time bemg that the current
theory of depression of the respiratory center

142}
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the Aceessary Nertes and Tibers of the Sym
pathetie Nercons System —Blocks of all thes
penves way follow an attompt o block any
ane of them as they amerge from the ernmm
it the gwlae formen where they all he in
dose approumation {see Tigure 7, page (1)
When 2 umlateral Block of thowe nane re
sults at this aite no problan occurs other than
hoarseness and  an occaonal el cardia
from paralvsis of the vagus nenve The trape
2ws musele and ane half the tangue are alsa
blocked at the same time hut this will not
entul senous consequnees

On the other and  nlateral block of All
these nenves resnlts 1 complete ancsthesin of
the phanny iy and the tongue This may
llow the tongue to fallinto the phanvoy and/
or the vocal cords to adduct  Lather or both
of these mv occlude the urway Tlus com
plication 15 classified s 2 tidal byvpoun

Premedication — Ixcessive  premedication
with barbiturates or the oprates may result
m tidal hvpouna from depressed respiritions

Contributing I'actors —Often regional
blocks are chosen for the patient with 2 poor
physical stitus who has 2 chromic hypoun
from diseases such s tuberculosis {ahveolr
hyposia) emphysema (tidal and alveolar hy
pona) anema (hemoglobie hypoxia), and
hvperthyroiism or hyperpyrenn (demand
hypoxia) It has also been the ancsthesta of
chorce at igh altitudes (atmosphenc hy
povia) and m patients with drug posoning
(lsstotonic hypoxin) because of the difficul
ties mvolved 1 admimstration of nhalation
anesthchies under these circumstances  YWhen
admustering 1 regronal block to 1 patient
m any of these circumstances 1t must be real
1zed that any hypovia caused by the anesthetic
procedure 1tself will automatieally accentuate
the pre exsting chrome tissue hypoxia and
mas result in qcute respiratory distress

SIGNS AND SYMPTOMS

When severe acute prtmary oxygen want
develops from a systemic tovic reaction an
obstruction of the pharynx or larynx or dam
age to the pulmonary parenchyma of both

fungs the cortical and resprratory signs and
symptoms are the sune as these seen when
hypoua s sceondary to hapotension duc to
prilisis of portions of the sympathetie nery
ous svstum following an madvertent or pur
posely admimistcred spinal or epidural block
Howcver, the appearance of the patient and
the cardion iseular signs and svmptoms differ
(sce Table NI, page 16)

Cortical Mansfestations—The cortical signs
wd sumptoms of ovvgen want are the same
rcgardless of the chiology (sce Chapter 17
page 160)  Tollowing local and penipheral
ncnve block they may progress from one to
anothcr more rmpidly than following v pur
posch admimstered spinal or eprdural block

Respiratory Mamfestations —Regardless of
the cause, the mamifestations of respiratory 1n
sufficieney are the syme (scec Chapter 17
page 161)

Cardiovascular Mamfestations —\When pn
mary oxygen want develops 1 nse i the
blood pressure nd pulse rte may be noted
ymmediitely of 1 recordmg s trhen  But such
a check 1s usually not made since requisite
help 1s not wvulable or the physicin 1s non
chalant about regional block procedures par
ticularly Jocal infiltration Thus by the time 2
check 1s made the blood pressure may stili be
elevated but the pulse, slow full and bound
ing This kind of siturtion may fool the phys:
can but the diagnosis should not be missed
prticularly where there appear other sizns of
primary oxygen want, 1¢  respiritory distress
and cyanosis This type of ovygen want 1y
the opposite of the type which des elops fol
Jowing spinal or epidural block where the
pulse 1s rapid the blood pressure low and no
cynosis develops

Appearance of the Patient —Euly in pn
mary oxygen want the body 1s deprived of
oxygen but circulation 1s not markedly altered
therefore marked cy nosis appears and should
serve s 1 waummg to the physician that alf 15
not well The two exceptions to this n locnl
wfiltration and perpheral nerve block re the
ovygen want which develops following the
admimstration of vasoconstrictor drug and
that which occurs m the patient with a severe
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Figare 7 {A} Cross section showing anatomy of the gl

h fossal nene the vagus

yngeal nene the hy

pene the accessory nerve and the fibers of the cenvical portion of the sympathctic nenous system Ther
close proxinuty to each other 1s responsible for the block of all when an attempt to block any single one 15

made

other regionl blocks of the neck eg super
ficial or deep cenical blocks 4 # Hartel and
Keppler # and Shaw * found that 1 large num

ber of patients (15 of 17 nd 12 of 15 respec
tively) who had brachial plexus blocks de
veloped a paralysis of the phrenic nene which
could be demonstrated by roentgen studies
This 1s of hittle significince provided the
block 15 unilateral and the parenchyma of the
lungs and/or the muscles of resprration are
not markedly affected by other diseascs How

ever if a bilateral block 15 performed sn an
emphvsematous patient and both phrenic
nenes are paralyzed by overflow of the solu
tion, acute hypova (abeolar and/or tdal)
may deselop One such case has been seen
at the Mason Chnic 1n which the patient

(B} Level of cross section

turn to lus room until the block dissipated
itself (see Figure 6 page 43) This type of
oxvgen want would be classified as 1 tidal
hvpova.

Bilatcral Paralysis of the Vagus or Recur
rent Laryngeal Nerves—Block of the vagus
or recurrent larvngeal neries may occur dur
ing bilateral nerve blocks of the nech par
ticularly superficral deep cervigal blocks and
stellate ganglion blocks 1Ff these nerves are
blocked umlaterally usually no respiratory
difficulty ather than hoarseness occurs How
ever if blocked hilaterilly 2cute oxvgen want
from adduction of the vocal cords may de
velop necessitating tubation for the dura
tion of the pharmacologieal action of the
drug Ths 15 a hdal hvpovia

Bil I Paralysis of the Glossopharyngeal

needed continuous o¥ygen ad; on by
bag and mask in surgery and by tent on re

Nerve Vagus Nerve the Hypoglossal Nerve
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TROPHYT ANIS AND TREATMINT

Tollowing an attempt to parform 2 el
block of the vagus nerves the glossoplinn
ceal nenves or the hvpoglosal nenves indsad
wlly at or immediatels distal to the forumen
ovile parthss of all three nenves usually
sucs regardloss of the cre with wineh
block of anc of these nends s perfonned
The prounuty of these nemves to oach other
wully precludes propls Ictie steps to avond
this overflow (see Ligure 7 page 1) Trent
ment of the oxvgen want winch results from
ilatcral block of all three of these nonves
requires the inscrtion of i oral arvy or
endotrachical tube to mvord vpoun The pro
phlags and trcitment of ovgen want from
the other stated causcs van wath the cause
and are considered (Jsewhere m this hook
(sce Chapters 1and 2 pages 19 and 31 Chap
tr 8 page 39 and Chaptar 6 page 62)

COMMENT

Asthmatic Attacks Following Block of the
Cervicothoracic Portion of the Sympathetic
Nervous System —Cases of asthmatie attacks
following block of the cenvicothoracic por
tion of the sympathetic nenous system (stel
late ganglion block) hue appeired n the
Iiterature 1nd such attacks would probably
cause primary oxygen want v

Ltiology —The exact action of the auto
nomic nervous system on the bronchi and
bronchioles has not been defimtely estab
lshed and it 1s possible that bloching the
sympathetic system allows the parasympa
thetic fibers to become overnctise thus pre
cpitating an asthmatic attack ® On the other
hand stellate ganglion bloch has been cffec
tively employed to stop status asthmaticus”
Therefore 1t must be concluded that the et
ology 15 unknown

In some cases thit develop this compliea
twn the lustory may reveal a hereditiny
allergic tendency A true allergy to the block
ng agent itself and the conseqguent Liberanhon
of hustamine may also be responsible for such
an asthmatic attack

Signs and Symptoms —Orthopnea cyanoss,

aypirtory wheezng and haperpnea oceur
The vans of the neek wd face g become
engorged

Treatment —In addition to oxyvgen by bag
and mask, 14 cc of 2 1 1000 Adrenalin solu
tion diluted in 3 c¢ of normal saline and
slowly gonven mtrwenously or *eee of 11 1000
Adrenthn solution given intramusculrly mny
stop the attack  If Adrenthn does not halt the
attack, Ammoplnlhine 7% gr (430 mgm ) to
15 gr (900 mg ) given slowly intrivenoush
usually will do so Rapad intrw enous 2dmin
ntrthion of Amnophy lime (theophy thne with
cthylenediimine) my lead to eardiovascular
collipse  These amounts of Aminophyllime
m1y be phiced i 1,000 ce of a 5% dextrose
distatled water solution and gaven by the intra
venous dap method  Should the attack be
caused by 1 truc systame allergie reaction to
the local anesthetic drug then Benadnd may
be of marked value (see Chapter 2, page
35 for speafic dosige)
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anemm In the first situation the patient may
appear pile beciwse vasoconstriction pro
duced by the visoconstrictor drug prevents
the reduced hemoglobm from reaching the
skin capillines In the latter mstance 1e
anema there may not be enough circulating
hemoglobin Let us stress that 5 gms of re
duced hemoglobin per 100 cc of blood must
be present before cyanosis 1s apparent If
patient has 1n advanced anemmi1 or has hemor
rhaged severely and s 2 result has only 5 gm

of hemoglobin per 100 cc of blood cyanosts
cannot appear

Cardiac Taslure and Death —Should the
physician not recogmze the complication
blood pressure will fall the pulse will become
imperceptible and shock and cardac failure
may ensue Severe hvpotension 1s a late and
poor prognostic sign of primary oxygen want
and 1t usually occurs only if the complication
goes unrecogmzed too Jong or 15 nndequately
treated

TABLE 1\l

COMPARISON OF O\YGEN WANT IN REGIONAL BLOCKR

PRIMARY OXYGEN WANT

SECONDARY OXYGEN WANT

TYPE OF BLOCh Local snfiltration Spinal block
RESPONSIBLE Perspheral nerce block Eprdural block
I Obstruction of the respiratory tract 1 Hypotension (stagnant hy
(udal hypoxta) —It results from pa poxta) —Thus 1s the principal
ralysis of nerves to pharynx larynx cause imially and results from
and tongue dilatation of peripheral vas
cular system
I Nonfunctioning alveol: (tidal hypoxia)
—I¢t results from pneumothorax and | II  Paralysis of muscles of resps
ETIOLOGY emphysema ration (tidal hypoxia) —As
the level of anesthesia rises
1II  Depression of resprratory center (uidal paralysis of intercostal and
hypovuia) —It results from systermic phrenic nerves increases oxy
reaction to loc1l anesthetic drug gen want
IV Increased metabolism (demand hy
powa) —It results from systemic re
action to vasoconstrictor drug
SIGNS and SYMPTOMS
Cortscal Manifestations Same Same
Respsratory Mansfestations Same Same
Cardsovascular Vanfestattons™
Blood Pressure Normal or elevated Low
Pulse Ttally  rapd Imually  rapid
Later slow full bounding Later very rapid almost
imperceptible weak
Appearance Cyanotict Cadaveric

# As ca dine fadure and death app ol
at least 5 gm

t are (1) mereased metabolwm  * m
t wmtho it cyanoeis bl

1 For cyanosis to appea
o 3% T waDt can exi.

2 oconst

of ‘the penpheral
hemodﬁm per 100 ¢ of blood)

b, blood pressu e and puls dwappea 0 both types (oygen;:’ nt " n
t f blood Two ¢ ndit ona 1 w] mary

o e etripotrn "o & oconse. to i (blood d s Dot 8 heh sk be'a
) and { ) 85 mua { asuif sent hemogl batoba 5gme of red ¢ d



PRINATY ONYOEN WANT

TROPHYTANTS AND TRT ATMENT

Pollowmg an ttempt o pretform a Inlater |
Back of the vagu nemves the Lhcophiing
gl nenes or the hvpndosend neves indinad
ully at or smmedi el dietad 4o the foramen
ovde parihiae of A1 three nenves asnldh
s roaardle s of the e sath wlnes
Bock of one of thew nermes a0 porformed
The provomts of thee veras to cwh other
usally prochdes proplndictic deps ta avod
this overflow (sec Laigme 7 pace 14) Ticat
ment of the onvpen wint wlndh pesults from
hilteral Black of 01 three of thee nenves
requires the fnvertion of i otal urway or an
endotraicheal tulie to vond Tnpovn The pro
phylins and tectment of oxpen want from
the other stated ¢ nes v in sath the e
md are connderd Jweswhere s s book
(sec Chupters 1 nd 2 pracs 19 nd 34 Cliap
ter 3 page 39 nd Choapter 6 pase 62)

COMMINT

Asthmatic Attacks 1 ollowing Block of the
Cenvscothoracie Portion of the Svmpathetic
Nervous Svstem —Cases of sthmatic attacks
fo]]m\mg block of the ccnscothoriae por
tion of the sy mpathchic nenvous systom (sted
late gan, lion block) bave appeared o the
Itcrature and such attiwcks would probabh
CAUSC prminy ovygon woant ¢

T'tiology —The¢ (vact action of the auto
fomic nenous systun on the broneln and
broncholes has not been de fimtcly estab
bished and it s possihlc that blocking the
Sympathctic svstem allows the parasyimpn
thetic fibcrs to become overctive thus pre
“pitating an asthmatic attiek® On the other
hand stellate ganglion block has bean (ffee
tively employed to stop status asthmaticus ?
Thercfore st must he concluded that the ct:
ology 15 unknown
hol: nge cases that develop this complicn
ol e hustory may reveal 1 b reditany
o gic tendency A true allurgy to the Block
fghﬂgent itself and the consequent liberation
©of hustamine may also he responsiblc for such
an asthmatie attael

Signs and Symptoms —Orthopnea cyanosts

AND HYPOTENSION 17

apardony wheean, and hnporpaco ocour
The voms of the neek and face mw hecome
cnorged

Treatment —In addition to oxvvgen by g
and muk tece of 111000 Adrenalin solu
tion hlutedd fn 3 e of normal <aline and
ot ly Lvenintravenoush or tzec of 11 1000
Adramhin «olttion given intramusculaly may
dap the attack I Adrenalin does not halt the
attick AmmoplsIline 72 gr (150 mgm ) to
15 gr (900 mg ) ven slowly intrivenously
vanlly will do so Rapid intrascnous admin
itribon of Amimophsline (theophylline wath
alnlencdiumnd) ma Jod to eardiovascular
collapse  These amounts of Aminophslline
mas I pliecd 1n 1000 ce of 157 destrose in
dntilled water solution and given by the intm
vanous dnp mothod  Should the attack be
casexd by 1 true svstemie allergae reaction to
the locl anesthetie drug then Banadnd mas
bhe of marked value (sce Chapter 2, page
33 for speafic dosage)
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CHAPTER 5

High and/o1 Total Spmal (Subatachnoid) Bloch
Following Penipheral Nerve Block

Hiext or total spinal anesthesia may result
as a sequel of the following penpheral nerve
blocks (1) paravertebral sympathethe or
somatic nerves 1 the cervical thoracic, lum
bar or sacral area (2) the brachil plexus
(8) the gasseran (sermlunar) ganghon and
(4) branches of the trigemnal nerve In most
of these instances 1 dosage of the local anes
thetic agent 15 njected into the subarachnoid
space Which any physicinn would agree 1s
massive 1e too great i volume and concen
traton The senousness of this complication
lies 1n the fact that 1t occurs when least ex
pected and may go unrecogmzed Whule this
compheation does not occur frequently 1t 15
by no means rare

ETIOLOGY

The wnadence of the high or total spmal
from an madvertent or acadental spinal m
jection while performmg a penpheral nenve
block 1s dufficult to ascertan from the reports
mn the literature which with a few exceptions
mention the problem and wam of its posst
bibty but go no further (see Table \II
pige 49)

The reason for a lgh or total spinal follow
ng a gasseran ganghon block 1s no mystery
the dura or the capsule of the gassenan gan
ghon has been punctured  On the other hand
followmng a peripheral nerve block while the
Block 1itself 15 obviously the mtial cause of
this comphicahion the question as to how the
drug gamed entrance to the subarachnoid
space 15 not always easily answered 1e did
the drug get mside the dura via an mcorrectly

directed needle a long cuff of dura or the
permeural spaces?

Incorrectly Directed Needle —The possibil
1ty of the direct placement of a local anes
thetic solution mside the durn by an wnad
vertent lateral spinal puncture while perform
mg 1 parwertebral block must always be Jept
m mind  Although certain anatomucal abnor
malities may facihtate such placement 1t 15
usually caused by too acute a lateral slant of
the needle so that the needle passes between
the neural arches or through an mnter ertebral
foramen and punctures the dura (see Figure
8 page 50)

Extension of Dural Cuffs Beyond the Inter
vertebral Foramina —In most mstances, the
dura and arachnoid fuse with the epineunium
of the nerve at or proumal to the mterserte
bral foramna However on oceaston the dura
may extend past the foramen before thus
fusion takes place® 63 Durnng myelogra
phy we have oceasionally noted that the Pan
topaque may rapidly pass down what appears
to be a long cuff of dura, particularly m the
lumbar and sacral aress (see Figure 9 page
50) 1If such a lateral prolongation of the
dura accompanies a nerve bemng blocked para
vertebrally and particularly if paresthesias
are sought a subdural imjection 15 possible
Bomca told the author of a case m which
he was performing a brachal block using the
supraclavicular approach after eliciting pares
thesias and jecting some of the anesthetic
solutron spmal flud was aspirated Brtting
ham Berln and Wolff # state that “An almost
unavordable hazard of paravertebral nerve

1481
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block 15 an madvertent fmjection of the agent
used into the subarachnoid space Thss proh
b accurs hecause of an outward prolonga
tion of the subarchnmd space or in other
mstances because of movement of the patient
and teanng of the tissue after the needle 1s in
plce”

Spread to the Central Nervous System and
the Spinal Ilnd vin the Penncural Space
Tollowing Intrancural Paravertebral Injec
tions —A review of the anatomy of the spanal

SPINAL

(SUBARACHNOID) BIOCK 19

cord particularly ats covenngs and their reh
tionstup to the covenings of penpheral nerves
shows that the penneuril spaces of the pe-
npherl nenes distal to the intenvertehral
foramina are continuous with the penncural
spaces of the nen e roots prouimal to the inter
vertehrl forumint - Therefore they are po-
tentinl spaces by which flmds injected into
them may spread centrad to the spinal cord
and the spinal flud (see Digure 10 page
51)0 10

TABLE \IT

REPORTFD INCIDINCE OF HIGH OR TOTAI SPINAL ANESTHESIA FOILOWING
INADVERTENT INJECTION OF LOCAL ANESTHETIC AGENTS SUBARACHNOIDAILY

Block {uthor Pereentage
Stellzte Ganghion Block Orkin Papper and Rovensnne! 410 186 blochsm2 2¢;
Moore® 0 1 2000 blocks (Recently 2 epidural blocks
ensued }
Bonicat 1 11 2,300 blocks=0 0455

Paravertebral Somatic or
Sympathetic Block

Mandi®

Moore*

Orkan, Papper and Rovenstine!

White, Smithwick and Simeonet

01n 172 blocks {1 case spinal cord was traumatized
by needle no solution was tnjected, see page 215)

0 1n 2000 blocks (In 5 cases spinal flmd was ob-
tained no injection was made )

01n 377 blocks

3 (\umber of cases was not stated )

Bonsca' 311 650 blocks=0 46% (Spinal flurd was observed
n 11 cases=1 8% Needle was readjusted before
myecting drug )
Brachial Block Moore* 0:n 1082 blacks
Bonjcat 2 1n 3,100 blocks=0 06%
Cervical Block Moore* 0 1n 704 blocks
Bonica? 1 1n 350 blocks=0 3% (Death occurred within
5 minutes )
Cranial Nerve Block Moore* 0 1n 186 blocks
Bonica® Cites 3 cases gives no percentage
Splanchnic (Celtac Plexus) | Moore®

Bloch,

P
* Author's genies at Mason Clinie

Q10 1 535 blocks (In 6 cases spinal flud was ob-
taned  Needle was readjusted before 1njecting
drug )
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Figure 8 (A) Postenor view of needle entenng subarachnoid sprce either via the space between neural arches
or via the intervertebral foramen (B) Cross sectional view of same

Figure 9 Pantopaque i 2 long cuff of dura covenng
ome of the nenves of the canda equina This movement
of the Pantopaque occurred dunng myclography when
the x ray table was tilted into the vertical position

10 munutes after the subarachnoid 1njec

about
tion of 3 ce of the radiopaque matenal

Research by Bnerly and Field *t and key
and Retzms! using radionctve phosphorus
and Indin mh respectively showed that solu
tions mjected nto the pernipheral nerves m
the leg of an ammal can later be detected
the spinal flnd 2nd the parenchyma of the
central nervous system  Other authors confirm
this type of centrad spread 33! Moore et al 18
using solutions colored with methylene blue
showed that when the lumbar and cervical
nerves of monkeys were mjected intraneurally
3 to 4 em from the mtervertebral foramen
under direct vision the solution spread cen
trad immediately reaching the parenchyma
of the spinal cord 1n 2 to 5 minutes (see Fig
ure 11 page 52) We further observed that
the spinal fluid did not immediately become
tinged with the methylene blue It required
10 to 15 munutes for the solubon to pass
through the pia mater and/or eptneunum to
stun the spmal flud lightly but the spinal
flud did not become heavily stamed for 35 to
40 minutes Perhaps this latter observation
throws Light on the reason why the onset of a
Iigh spinal may be delayed following intra
neural paravertebral injections
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Our studies we now beheve, ndicate that
m 2 mmbcr of these cases the phvacans
pliccment of the needle was too accurate that
15 1ts pomnt rested mteeurally, and that the
solution actually spread centrad m the pen
neurn) spaces restltng o a Ingh spmal!”
A cwse of Sdnam® mn represent snch
mjection

“Cace 2 —A 85verrold white mn hul
coned stellate ganglion blocks three davs m <ue
cossion from 1 senior house officer Procumc
(1 percent) was mjected by the antenor route
for an impun of the upper arm amvolvng the
Drachil arters On the fourth dn the block was
assigned to 4 jumor momber of the house stuff
Aftcr amecting 10 ec of procune the operitor
Jeft the patient to attend 1nother patient Sav
eral minutes hiter he wis cilled back by the
nurse because the pitient was not “detng well”

DURA MATER

Pla MATER

ARACHNOID

P e

Figure 10 Cross section of the spinal cord N

diffusion t
tive tissue called penseunum which are potential a:

The patient wis cymnotic puleless and not
braathing Saven and one half grims of Sodm
Amtil wore wWmmistored intrivenowsh on the
promse that + procane rection had accurred
The pitent did mot tespond  Manual artifient
resparttion was mstituted by altermately  com
pressing the thorx until 2 mechanieal resusestator
wis obtuned Al attempts at rcsusetation were
futilc  The operator reelled that while the pro
cunc was bang, mjceted the patient compluned
of 1 headache  This 15 1 significant obscrvation
winch should hwve east suspicron on the possi
Wlits of an mtrathcerl mgection Valuable time
w s wasted in admimstening, Soditm Amytal be
fore mstituting artifienl respiration | urthermore
the Sodim Amstal was not indieated 1 the ab-
senee of convulsine mamfestations or exaitement ™

It 1s of interest to note that in discussing
this c1se Adname et al © stated “The fact that
no spml flmd 15 withdriwn on aspiration s

ENDONEURIUM
PERINEURIUM

FASCY
(NERVE BSNLI;II:E}S)

ote that the e
P2 mater This relationship essentially provides a pathwa Thnd o Gerve 18 2 contimuation of the

o reach the spmal cord The interstices bel

y for fluid injected intraneurally to undergo centrad

tween nenve bundles (fasciculi) are
venues for retro; ) e it connee
intraneurally

grade diffusion of matenals wmjected
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Figure 8 (A) Posterior view of needle entering subarachnoud space erther via the space betw een neural arches
or via the tenertebral foramen (B) Cross sectional view of same

Figure 9 Pantopaque 1 a long cuff of dura covenng
ome of the nerves of the cauda equina This movement

of the P. d dunng my el hy when

the x ray table was tilted into the vertical positon
about 10 nunutes after the subarachnoid  mjec
tion of 3 ce of the radiopaque matenal

Research by Brierly and Field ! and hey
and Retzius " using radiwachve phosphorus
and Indin ink respectively showed that solu
trons 1njected into the penpheral nerves
the leg of an ammal can later be detected
the spinal flud and the parenchyma of the
central nervous system Other authors confirm
this type of centrad spread 131 Moore et al 1
using solutions colored with methylene blue
showed that when the lumbar and cervical
nerves of monkesvs were mjected mntraneurally
3 to 4 cm from the mtenertebral foramen
under direct vision the solution spread cen
trad immedately reaching the parenchvma
of the spinal cord 1 2 to 5 minutes (see Fig
ure 11 page 52) We further observed that
the spmal flmd did not immediately become
tinged with the methvlene blue It required
10 to 15 munutes for the soluton to pass
through the pia mater and/or epmeunum to
stamn the spinal flud Dightly but the spinal
flmd did not become heavily staned for 35 to
40 minutes Perhaps this latter observation
throws hight on the reason why the onset of a
high spmal may be delayed following intra
neural partvertebral mjections
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Our studies we now believe andicate that
n 2 numbcr of these cases the phvacans
plicement of the needle was too accurate that
15 tts point rested mtrinenrlly and that the
<olution actuallh spread centrd n the pon
neurl spaces resultng an 1 Iich spnl ¥
A cise of \dnam® mw represent such an
injection

“Case 2 —\ 35 vaarold white man hud 1

cenved stellate ganglion blocks three davs in sue
cession from a semor house officer Procune
(1 percent) was mjected by the antenor route
for an mun of the upper amm smvolvng the
brachial artern  On the fourth dav the block wias
assizned to a qumor member of the house staff
After tnjecting 10 cc of procunce the operator
Ieft the patint to attend another patient Scs
cral minutes later he was called bick by he
nurse because the patient was not “doing well ™

DURA MATER

PIA MATER

ARACHNOID

.~
?ﬂ”ﬁ]’i{‘)ﬂ' blaie

The patient was cvanotic pulelese and not
breathing Seven and one half grams of Sodium
Amvtal were wWministered intrivenoush on the
premise that 1 procune rexction hid ocurred
The patient did not respond  Manual artifien]
respirition. was nstituted by alternatels com
pressing the thoric until 2 mechinsaal resusestator
swas obtuned Al attempts at resusatition were
futilc  The opcraitor recnlled that while the pro-
cune was being injected the patient complained
of 1 herdiche This 1s a siznificint obsenvation
which should hue cust suspicion on the po<a
bilits of a0 intnithea!l injection Valuable time
was wasted in admimistenng Sodiom Amytal be
fore instituting artificial respmation Furthermore
the Sodium Amvtal was not indicated mn the ab-
scnec of convuline mamfestations or excitement ”

It 1s of interest to note that in discussing
this cise Adnam ¢t al © stated “The fact that
no spinal flnd 1s wathdrawn on aspiration 1s

EPINEURIUM

%g:; Y
"B :gr‘;“l)
ey
ENDONEURIUM
PERINEURIUM

FASCL
(NERVE alc.v:ngllfr:ls)

Figure 10 Cross section of the
spinal cord \ote that th
2 mater Thus relationship essentially provides a pathway ;o:pmeunum o e Derve 12 a continuation of the

diffusion to reach the spinal cord

e tissue called which are

The mnterstices betw een

1 avenues for retrograde duffus:
intraneurally

fud injected mtraneurally to und.
nene bundles (fascicult) are Rlled ::f}(: :::ntx;d
1om of matenals injected
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Figure 11 Dissection of the lumbar area of a monkey showing the centrad

spread of an Efocune methylene blue solution into the spmal cord following 1n

mtraneural mjection of the solution 1ato a perpheral nerve approumately 45

cm from the intervertebral foramen The position of the needle in the nerve

cephilad to the injected nenve sndicates the pomt at which 15 co of the
calored solutron w1s mjected

no assurance that the needle ts not m the
mntrathecal spice  Not only stellate ganglion
blocks sometimes result 1n total spirals where
spmal flurd 1s not aspirated  Similar eases hwve
been reported following block of the brachial
plexus the cervical mtercostal or the lumbar
nerves In all these mstances the physicinns
attonbuted the complication to the faulty
placement of the needle pont mside the dura
either 1 the vertebral can or m 1 long cuff
of durr which extends beyond the inter
vertebral forimina  Could not these mjections
1n retrospect actually be judged penneural 1n
jections?

SIGNS AND SYMPTOMS

Generalized severe systemic tovic reictions
to local nesthetic drugs charactenzed by
crrculatory and resprratory depression without
convulsions may be confused with a hugh or
total spinal nesthesta  Even the experienced
anesthesiologist mav frequently find 1t diffi
cult to differentiate promptly between the
two partreululy 1 a case where a large
\olume of the local anesthetic solution 1s
used Establishment of defimite dignosis
at the onset of such 1 smmty“ “  essential
because the imtial therapy i regard
Tess of 1ts etology

The onset of a Jgh or total spmnal block
following an inadvertent, unrecogmzed spinal
vanes depending on how the drug entered the
subarachnoid space and where the block was
performed  If the drug is imjected directly
nto the subarachnoid space the onset 15 ust
ally ripid but if 1t spreads centrad via the
penncural spaces the onset may be delayed
In addition 1 more cephalad mjection brings
about 1 more rapid onset For evample 1if an
mjection of 10 cc of 20% Novocan 1s given
madyertently subarachnoidally while perform
g 2 stellate ganghon blockh a total spmal
would rapidly occur But if the same dosage
were madvertently given subarachnoidally
durng a transsacral block 1 low or mod
erately high spnal not 1 total spmal would
m all probability develop depending on the
patents posihion durng and immediately
folloning the block In the latter instance
even 1f 1 lugh and/or total spinal anesthesi
did develop 1ts onset would 1n il probability
be slower Regardless of the cause of a high
or total spmal 1e whether 1t follows an 1n
advertent puncture of the dura or a purposely
administered spinal anesthesia the signs and
symptoms are the same {see Chapter 19
page 172)
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PROPHYI ANIS

In order to present 4 Jugh or total spinal
following 2 penipliera] nenve block the phy
sicin st adliere meticuloushy to proper
techmque for performing these procedures
In addition the following prections my
prevent 2 hugh or total spinnl anesthesin or
wam of the posalnlity of one developing

Observe the Needle for Drops of Spinal
Flud Appearing at Its Hub —Once the needle
15 1n position for 2 penpheral nene block 1n
the vimity of the vertebral column and be
fore the drug 1s ijected the hub should be
carcfullh watched 15 to 30 seconds for the
appearance of spinal flnd

Frequently Aspirate —Dunng parasertebral
block frequent attempts to aspirate 1t least
m two plines and preferibly four planes
should be made while injecting the locnl
anesthehe solutions to be sure the needle has
not been advanced into the subarichnod
sprce

Inject Carefully — Duning  paratertcbral
blocking 1respectine of whether or not the
patient compluns of piresthesias dunng the
placement of the needle or dunng injection
1t 15 wise to mov e the needle shghtly forward
and backward so as not to deposit the entire
volume of the selution mtraneurally This has
been termed the “shaking hand techmque °©

If the needlo 15 not moved 1n this fashion
then the drug may spread centrad either n
the penncural spaces or 1 prolonged cuff of
the dura which extends past the intervertebral
foramen This 15 parhcularly hkely if the
patient complams of pamnful paresthesias s
the salution 1s discharged from the syninge

Stop Injecting 1f Headache Oceurs —If the
needle has ympaled a cervienl nenve dunng
paravertebral blocking 1n the cervieal region
headache may occur as the solution 15 m
jected Here agan 1f the njection 1s con
tinued a high spinal may result (see Adnam s
case page 51)

Inject a Test Dose —When performmg

°® Term comned by John § Lundy M D and Albert
Faulconer M D  Mayo Chinic Rochester Mimnesota

(SUBARACIHINOID) BIOCk 53

parwcrtehrl nerve blocks at 1s always wise
to inject 2 tost dose of several cubie centt
meters of the solution of the dmig wat 2 few
mmutes and then test for unusual or exten
sive areas of anesthesin before amecting the
balanee of the contumplated dose If wn ex
tensive aret of analgesia occurs during ding
nostic and therapeutic blocks  the procedure
should be postponed until another day  If
such occurs dunng 1 regional block procedure
for 1 surgical opcration and the arer of an
csthesia 1s not adequate for surgery, 1 small
additional amount of the solution may be
given 1n an attempt to obtun the necessary
haight  Or, to be more conservative and safe
the block should be discontinued and supple-
mented with a general anesthetic
Carefully Observe Every Patient —Follow

mg all regionnl blocks the patient must be
carcfully and constantly observed for at least
one hour If tlis 1s not done and the block
performed m 1 nonchalint manner, 1 hugh
or total spinal anesthesin 1s more prone to go
unnohiced and result 1n death

TREATMENT

If 2 lugh or total spinal anesthesia follows
4 penpheral nerve block 1t 1s usually an un
expected occurrence and since 1t occurs when
least expected 1t may result in brun dimage
and/or death Even though « penpheral
nerve block 1s the cause of this complication
the treatment 15 the same as for 1 hugh or
total spnnl which has followed - purposely
admimstered spmal bloch (see Chapter 19
page 174)

COMMENT

Inadvertent High Lptdural Bloch —When
performmg parwvertebral somatic or sym
pathetic blocks n the cenieal thorcie or
lumbar regions 1 mispliced needle m1y re-
sult 1n epidural wnesthesir  This has occurred
recently m two cses at the Mason Clnie
following - stellate ganglion block and Adn
am et al® also report % sumlar occurrence
These three panents compluned manly of
the mability to use their atms  There was no
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Figure 11 Dissection of the lumbar area of a monkev showing the centrad

spread of an Efocaine methylene blue solution 1nto the spinal cord followang an

mtrancural mjection of the solution mto a peripheral nerve approumately 45

cm from the intersertebral foramen  The posttion of the needle 1n the nerve

cephalad to the myjected nerve idicates the pomnt at which 15 ce of the
colored solution was mjected

no assurance that the needle 15 not in the
intrathecal spice” Not only stellate ganghon
blocks sometimes result 1n total spimals where
spinal fluid 1s not aspirated  Sumular cases have
been reported following block of the brachial
plexus the cervical intercostal or the lumbar
nerves In all these instances, the physicians
attnbuted the complication to the faulty
placement of the necdle pont nside the dura
erther 1n the vertebral canal or 1n a long cuff
of dura which evtends beyond the mter
vertebral foramma Could not these mjections
1n retrospect actually be judged penneural 1n
jections?

SIGNS AND SYMPTOMS

Generalized severe systerme tovic reactions
to local anesthctic drugs charactenzed by
arrculatory and respiratory depression without
convulsions may be confused with a high or
total spinal anesthesia Even the experienced
anesthesiologist may frequently find 1t &iffi
cult to differentrate promptlv between the
two particularly m a case where a large
volume of the local anesthetic solution 1s
used Establishment of a definite diagnosis
at the onset of such a situation 15 not essential
because the imtial therapy 1s 1dentical regard
less of its etology

The onset of 2 huigh or total spinal block
following an wnadvertent, unrecogmzed spmal
vanes depending on how the drug entered the
subarachnoid space and where the block was
performed If the drug 1s imjected directly
nto the subarachnoid space the onset 1s usu
ally rypid but of 1t spreads centrad va the
perneural spaces the onset may be delayed
In addition 2 more cephalad 1njection brings
1bout a more rapid onset For example 1f an
mjection of 10 cc of 20% Novocan 1s given
nadvertently subarachnoidally while perform
g a stellate ganglon block a total spmal
would rapidly occur But if the same dosage
were mndvertently given subarachnoidally
dunng 7 transsacral block 2 low or mod
crately lugh spmal, not a total spmal would
n all probability develop dependmg on the
patients positton dunng and immecdiately
following the block In the latter instance
even if 1 lugh and/or total spinal anesthesia
did deselop 1ts anset would in all probabibty
be slower Regardless of the cause of a igh
or total spial 1e  whether 1t follows an 1n
adyertent puncture of the dura or a purposely
rd d spinal th the signs and
symptoms nre the sime (see Chapter 19
page 172)
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Pncumothorax

Purtvomonss ma occur followang m
procedure 1 which a needle 15 placed in the
viamty of the thorcie care 1 block of
the brchial plevus  the stellate ganglion  the
intercostal cenvical or phreme nerves  and
of the parnertebml somate or sympathetic
nenes The frequency of this complication
vanes greatly depending on the tvpe of block
bemng performed  the approach being used
and the slill of the phvsiaan executing the
block  While numerons articles and books
deseribe and advocate blocks even though
they are followed by this complhicition only
a few gne factunl matenal concerming the
madence of pneumothorix (seec Table NI
page 56)* ¢ Tius 1s unfortunate beciusc
“cloak room” discussion by those who have
not used a speaific regonal technique enough
times to become adept often creates an erro
neous impression of the ncidence of pneu
mothorax It 1s the opinton 1nd experence
of the author and Bonica *! that most regional
block procedures 1n the region of the thorcic
cage do not result in pneumothorax often
enough to preclude their eteryday routine use
m surgery therapy and diagnosts The excep
tion to this 1s paravertebral thoracic sympa
thetic block wiuch even n the hands of the
expert 1s a singularly difficult block to per
form without producing 2 pneumothorax since
the lung and pleura Lie 1n close contact with
the bodies of the thorcic vertebrae (see Fig
ure 12 page 55)

ETIOLOGY

Pneumothorax 1s the presence of ar in the
pleural cavity  Dunng or follow ng a regional

blockh procedure ur mav enter the pleural
cmityantwo wvs  aither through the needle
1s 1t prerees the panctal pleurt or vi1 1 rent
in the lung crused by the needle pont punc-
turing the lung tissue

Piercing of the Parietal Pleura —The en
trance of e nto the pleuril ity via the
needle as alwns 1 possibelitv although a
Iughlv unhikely one because (1) 1t has proven
2 difficult mancuver 1n tuberculosis sxmitona
when theripeutic pneumothoraces are pur-
poschh performed  (2) lthough needle bi-

SYMPATHETIC GANQLION

Figure 12

Cross section at the level of T, showmg
the relationship of the pleura to the body of the verte
ra the trinsverse process and the nbs This clearly

dlustrates why a pneumothorix can easily result dur
ng an attempt to block a thoriie sympathetic gang
lion

[55]
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fall 1n blood pressure or any other untoward

COMPLICATIONS OF REGIONAL ANESTHESIA

FEeRvERs C Eme veremfachte Technik der
paray Anasth und shre Anwen

result Inour cases 10 cc of 0252 P
with 01 cc of Adrenalin 1 1000 had been
used and the patients arms were paralvzed
for approumatels three hours

Usually when an epidural block results
from the above mentioned blocks the conse
quences are not senous because the yolume
of soluhon 1njected 1s seldom large enough to
produce an estensne eprdural block There
fore treatment other than watchful wauting
for the signs and symptoms to clear 1s not
necessan  If hvpotension and oxvigen want
develop they must be treated just as if a
high spmal anesthesia had developed (see
Chapter 19 page 174)
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Pneumothorax

Puruvomonay mav occur follow g any
procedure 1n shich 1 needle is pliced m the
vemity of the thomeie cge 1e block of
the brachual plawus  the stddlate ganglon  the
ntereostal cervien] or phrenic nenes  and
of the parnertebral somatic or sympathetic
nernes The frequency of this complication
vanes greatly depending on the tvpe of bloch
being performed the approach beng used
and the shill of the physician executing the
block  While numerous articles and books
desenbe and advocate blocks even though
they are followed by this complication only
a few gne factual matenal concerning the
merdence of pneumothorax (sce Table I

page 56)' ° Thus 1s unfortunate because
“cloal room” discussion by those who hue
not used 1 speafic regional techmque enough
times to become adept often ereates an erro

neous imp of the dence of pneu

mothorax It 15 the opimon and expenence
of the author and Bonica ® that most regional
block procedures in the region of the thoracic
cage do not result n pneumothorix often
enough to preclude their everyday routine usc
n surgery therapy and diagnosis The excep

tion to this 1s parwertebral thoricic sympa

thetic block which even n the hands of the
expert, 1s a sigularly difficult block to per

form without producing a pneumothorax since
the lung and pleura lie 1 close contact with
the bodies of the thoracic vertebrae (see Fig

ure 12 page 55)

LTIOLOGY

Pneumothorax 1s the presence of ar 1n the
pleural cavity  Dunng or follow ng 2 regional

block proccdure ur may enter the pleural
cunaty mtwo ways  ther througk the needle
s 1t picrees the panctal pleurt or vit a rent
i the lung caused by the needle pont pune
tuning the lung tissue

Picreing of the Parnetal Pleura —The en
trance of ur into the pleural ety vin the
needle s always 1 possibility although a
Tughly unhikely one becruse (1)1t has proven
2 difficult maneuver in tuberculosis sanitora
when therapeutic pncumothoraces are pur-
poscly performed  (2) although needle bi-

SYMPATHETIC GANAQLION

Tigure 12 Cross section 1t the level of T. showing

the relationstup of the pleura to the body of the verte

bra the transverse process and the ribs Ths clearly

dlustrates why 4 pnenmothoriy e esily result dur

ng an Atempt to block a thoricie sympathetic gang
lion
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fall 1n blood pressure or any other untowrd
result In our cases 10 cc of 0 25% Pontocaine
with 01 cc of Adrenahin 1 1000 had been
used and the patients arms were parlvzed
for approumatcly three hours

Usually when an epidural block results
from the above mentioned blocks the conse
quences are not senous beciuse the volume
of solution njected 15 scldom large enough to
produce an cytensne eprdural bloch  There
fore treatment other than watchful wuting
for the signs and symptoms to clear 1s not
necessary  If hypotension and oxvgen want
develop they must be treated just 1s if
high spmnal anesthesia had developed (see
Chapter 19 page 174)
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Figure 13 This patient complained of pun wn her chest at the time of the brachial block (A) (Top left)

A ay taken 6 hours after the block had been performed and the surgery completed shows no evidence of

preumathorax The differcnce m density of the left chest m thes x ray i1s caused by the shadow of the scapula

not ar in the clest (B) (Top right) X ray taken the lollowing day shows an almost complete pneumo-

thorax - Following this flm 1000 ce of air was withdrawn from the chest (C) (Bottom left) \ ray taken

4 days fol} film B after d withd ! of 1000 ce of air from the chest on successive days (D)
(Bottom nght) A ray taken 2 days after Blm € shows lung 80% evpanded
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opsics of the lung with 18 gauge needles have
often been performed, the madence of poeu

mothorix in these ¢ases ts extremely small 8 &3
(8) pneumothoraces following regional block
procedures may not oceur for two to six hours

after the completion of the block (see Figure
18, page 57),% 37 nd (1) most physicians,
when performmg regionnl procedures where
pncumothorix 1s possible do not use 2 necdle
with an open hub—a syninge 1s attached 2

TABLF \III

REPORTED INCIDENCE OF PNFUMOTHORAN TOITOWINC RLGIONAL BIOCh
IN ARTICIFS RFVIFPWED!

Block Author Pereentage of Preumothorax
Brachial Plexus Griswold & ¥ oodsan™ 2 1n 100 blocks =27
Dmrpin® 11 100 blochs= 17,

Bonica Moore 8 Orlov
Bonica & Moore #
Macintosh & Mushin™
Moore 8 Bridenbaugh®
Small®

9 1n 1000 blo hs=0 9%
1010 1 512 blocks=0 6675
3 1n 400 blocks=0 75¢,
1 tn 100 blockse=1 0%
01n 151 blocks

Stellate Ganglion Moore*

Anterior (paratracheal) approch
0 tn 2000 blocks

2 Anterolateral approach 2 1n 25 blocks= 8%,
Orkin Papper & Rovenstine?” 1 Anterior (paratracheal) approach
01n 27 blocks
2 Anterolateral approach 3 1n 151 blocks=19%,
3 Posterior approach 1 in 8 blocks=13%
Bonicatt 1 Antenor (paratracheal) approach
5 1n 2 000 blocks =@ 25%; (All 5 occurred with
Arnulf’s approach )
2 Anterolateral approach 1 1n 200 blocks=0 5%,
3 Postertor approtch 3 1 100 blocks=3%
Intercostal Chivers® 19% (estimated)
Moore® 11n over 2 188 blocks=0 057,
Bomicatt 0 1n 750 blocks
Paravertebral thoracic Moore* 0 10 50 blocks
somatic Bonica® 17 1n 370 blocks =4 6%

Paravertebral sympathetic | Orkin Papper & Rovenstine??

41 172 blochs=2 33

thoracic Moore* 11m 20 blocks=35 0%

Mandl® 5n 350 blocks=1 429,
Kappis & Gerlach® 410 100 blocks=4%%
Whitete 3 1n 100 blocks=3%%
Bomca®t 22 1n 280 blocks=7 859,

Cesrvical Moore* 0 tn 704 blocks
Bonica® 010 350 blocks

Phrene Moore* 01n 35 blocks
Bonca® 0 1n 63 blocks

* Author s serca at Msson Clin ¢
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tation nd porenssion may not reval the
cse (sce bigure 13 page 57)  Tuamm
tion should be repoated m 6 hours af pan
persists Some pticnts have not compluncd
of pun untl 12 hours followmyg the block
The pam 1s usmlly sharp and therdfore, de
crcases the depth of respiritions

Anuets —Whan pun davedops  most pa
tients show amacty and this my contribute
to the signs of ovvgen wnt by mercsing
owngen damand

Ovygen Want —Dispnca my or my not
occur depending on the degree of collpse
In our eascs of umhiteral pneumothor i most
of the patients had dyspncu matially but thas
usuallt subsided unless the pitient had some
complictting disease such as anemir anphy
sema cte  Orthopnea wd eyanosts (5 gm

Tgure 14 Pacumothorax with mediastinal 1nd subcutaneous

of reduced hicmoglobin per 100 e of blood)
scldom result

On the other Iond, of 2 nliteral pnenmo
thorw davdlops dyspnca orthopner and oy
wmosis e hikely occurranees

Hypolenston —There may or may not be 1
change 1n the blood pressure indieating, res
pritony cmbareissment ot stuft of the medu
wstnum - Should a complcte umlateral pneu
mothorax rcsult dunng 1 block proccdure
temporiry hypotension may ensue amtinlly
Ths 15 presumably duce to 4 shaft of the meds
astimum—not to the ovygen want alone  and
m the normal healthy adult 2 compensatony
reflee uswally carrects the hvpotension  In
these cases whether or not by potension s
found depends to 1 great extent on the mpid
ity with wiich the pneumothorax develops

emphysema following

brachial block  Arrows mark areas of emphy sema



58 COMPLICATIONS OF REGIONAL ANESTHESIA

stylet 15 mn place or 1 finger 15 held over the
openmng an the hub until the needle 55 cor
rectly placed

Piercing of the Lung Tissue —Vaamtosh
and Mushin ® Bomicn® Wishart 4 and the
aunthor3 * feel that most pniumothoraces
are ewsed by the pieremg of the lung sub
stance proper by < muspliwced needle  ¥f this
rmsplicement 15 not immediately rectified m
halation and eshaltion move the lung sur
face and 1t 15 torn by the needle point  Either
the imtn} hole or the rent in the ung allows
subsequent ur Jeaknge

While 1t 15 evident that the puncture of the
pleury or lung tissue must take plice for 1
pneamothoras, to result from 1 regronad block
procedure enlirgement of the needle punc
ture everbion in the immechate postblack pe
nod ete e often precisposing factors

Predisposing Factors —The folloving hive
been mentioned 15 predisposing factors and
must be gnen ewreful attenton when per
formuing blocks 10 the region of the thomoe
cige

Height the Pleura Ixtends into Nech —
This 15 of partieudwr importance dunng block
of the brichml plexus stellite ganghen
phreme nenves nd cenical nenes In gen
eral the pleara extends higher wto the nech
m the tall thun person than i the werwge or
short fat person® Also the nght cupola of
the pleura 1s normnlly higher by one to tuo
centimeters than the left

Chrome Emphysema — Wishawt ¥ pomts
out that speciil care must be evercised m
performung brachaal pletus block on patents
suffening from chrome emphysemn because ff
a bulla 1s punctured 1t does not seal off s
raprdly as would the normal lung and 2 severe
tension pneumothorax with marked respun
torv and cardiac embarrissment may ensue

Motion of the Papent Straming and In
crease in Resprratory Rate or Depth —Dunng
the block procedure 3f the patient 1s not cor
rectly medicated prior to the block procedure
or if the procedure 1s not carefully explaned
to Tum pnor to and durning 1ts execubion he
may morve suddenly and cause the needle to
enter the lung If the patent 1s evested an

inercase m the rate or depth of respiritions
m7y result nd if the nedle enters the lung
at thus time there 15 1 greater chance that 4
relitinely Jarge rent wall result than if the
respirntory movements are normal or retarded

After the block has been completed and the
operation accomplished physieal exeresse ve
sulting 1n an ncrease m the respuatory rate
and depth mw cwse 1 pneumothoray when
the lung has madvertently been punctured
On the contrary o a patient whose lung hs
been pierced nadvertently 35 phiced at full
bed rest and sedated to decrerse the respira
tory rite and depth 1 pneumothornx 1s less
Iihels to develop {see page 63)

SIGNS AND SIMPTOMS

If the follow ing occur wlule performung 1
block m the regron of the thoracie cage one
my assume that the lung has been punctured
and n pneumothorax mught result (1) the
needle madvertently shps off the nb or s
placed too deep n an attempt to find bony
hndmarks (2) 1 suching nose 1s hewd (3)
ar s aspirated  (4) the patient coughs or
complumns of chest pun and {3) the solation
sjected 15 tasted by the patient Al of these
have happencd at the Mnson Clme yet onk
11 1 veny few of these pahents have the signs
and symptoms of a pneumotharex deyeloped
This defimtely proves that the lung may be
punctured without a pnecumothorax of sig
mficint degree resulting  However the phy
sin should not draw 2 sigh of relief if
preumothorax does not develop immediately
in these patents Some of our patents hne
not developed the signs and sy mptoms of this
comphestion unhl 6 to 12 hours after the
completion of the block (see Figure 13
page 57)

The seventy of a ppeumothorax usually but
not always depends upon the degree of col
lapse and one or more of the followmng sigas
and symptoms may result

Pam~~The first nchcation 1s pun 1 the
chest accentuated by deep breathung  This
may be the only sign that the plewra and
lung have been mvaded Imbal Cruy avscul
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tation and pcreussion may not riveal the
case (sce Ligure 13 pae 57} Fayomm
tion should be repeated in 6 hours 3f pun
persists Some patients hwe not compluned
of pun until 12 hours followmg the block
The pun s usually sharp and thercfore de
creases the depth of resparitions

Anucly —When pun dovcdops most pa
ticnts show anuety and this maw contnbute
to the signs of onvvgen waint by incrcasing
avwgen demand

Owgen Want —Dispner my or may hot
accur dependmg on the degree of collapse
In our cases of umlteny pncumothoris most
of the patients had dvspncr imtinlly but this
usually subsided unless the patient had some
compheting discase such s ancny anphy
sema ctc  Orthopnea and eyanosis (5 gm

Tigure 14 Pneumothorax with med:

of reduced hanoglobin per 100 co of blood)
scldom result

On the other hand of 1 biltenl pneumo
thorix develops dyspnaa orthopnea and ¢y
anosis are bk occurrences

Hypotension —There may or may not be 2
change 1n the blood pressure indieating res
pratary cmbarrassment or shift of the med:
astinum  Should 1 complete uniateral pneu
mothorar result dunng 1 block procedure 2
tamporain hypotanston masy ensue smstinlly
This 1s presumably due to 2 shndt of the meds
astinum—not to the oxvgen want alone  and
n the normal, healthy adult A compensatory
rcflex usually corrects the byvpotension  In
these eases whether or not hypotension 15
found depends to 2 great extent on the rapid
ity with which the pneumothorax deselops

T

astinal nd subcutaneous emphysema following

brachial block  Arrows mark areas of emphysema
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efrs

Figure 15 Pleural effusion and a pneumothorax (20% or less) followmg ntercostal splanchme (cehac
plexus) nerve block for an enbloc resection of the tra colon site the stomach and
the spleen for an adenocarcinoma of the stomach ansing at an old gastrojejunostomy site 1 a 60 year old
male (A) Preoperatne chest film (B) Postertor antenor vtew of the pneumothorax and pleural effusion
Dotted line mndicates upper border of lung (C) Lateral view of pneumothorax and pleural effusion (D)
Postenior antenior viese of chest followmng withdrawal of 500 cc of serous sangumnous flurd and 2000 cc of arr
\ ray departments report of this last film read “The left lung is now completely expanded The left lower
lobe 15 shghtly decreased mn size Small amount of flurd m the left pleural space stll obscures the diaphragm
on that side postenorly Picture 1s that of general improvement  All films are taken at a distance of 6 feet
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Howerer m the patent with  poor physical
status, 2 hypotension as 1 result of the ovvgen
want mm follow 1 untlatcral pncumothoray
When v biateral pncumothorax oceurs
correatne thermpy is essential whitcver the
prtients phvsical status, and adequate steps
to correct the ovvgen want are neeessary,
otherwise by potcnsion and death may result
A persistent hwpotension m such a4 sitwation
s usually 2 Jate sign of oxygen want
Tachyeardin —If owgen want or hemo
pneumothoriy occurs thes mu he ccom
prmed by m inerensed pulse rte?
Auscultation, Percussion and Failure of the
Chest to Rise on the Blocked Side During In
spiration — Auscultabion and percussion usu
all\ are of Iittle hedp 1 deternuinimgg whether

ar nat 1 pacumathore has occurred unless
morc than 2 207 collapse has resulted Then
breath sounds mas be absent decreased or
istant and pereussion may reveal uroan the
plaweal cvaty on the affccted side

Falure of the chiest to nse on the side
blocked 1y or may not be of sigmficance
beeawse the diaphrigm wall not move af the
phrenie nenve s anesthetized following 2 cer
veal stdlte ganglon  or brachil block
Therdfore on mspiration the chest on the
blocked side may not risc 1s much as on the
wnbloche 1 side although no preumothorx
has resulted  Tlus s also true of the inter
costal nanes particularly the Tower ones (T4
T12) hme boen nnesthetized

Iemoptysis —Ta datc we have not scen

A

) .
Figure 18 Companson of film taken at the bedside (A) and one taken at a distance of 6 ft 1n the

B

try de

partment (B) The x ray departments report of the bedside x ra:
y read  Companson with Al 5
{:ﬁeluli‘g\:‘rihlg .3 p::lgc I60) delmonsltmtns p%s}:operfime air under the nght diaphragm 'n‘u}l‘n c];ll\h;(scloﬁias
uid 1n the Jower pleural space The collapse 1s due to pne: thi 1
developed smce 1 6-55 In addition there mgh e ol peSe chnnges have
ght be slight aspiration 1n th ht middl
6-foot flm stated “This film better tllustrates the e s ey o o, the
preumothorax and hydrothortx m the left b
}(se;/el 'l;es 1:15( under the third nb antenorly and the expnding upper lobe crosses the dcpcfu;c;t‘e“rt'?‘c ?“}:d
The:a lsn::r:)r(lly 'tll'hc m});:rf]sslo]n 15 gw’md that there 1s shghtly greter expansion than on the I]:?)rtl.xlﬁcoﬁ:me
nder the nght diaphragm  Heart 1s disphiced somewhat to the nght b
ix:;:::: pr:ssmg from the pneumothorax  Right lung 15 clar By comparing lhge 2 ﬁ{mg‘:ltd\\.:lxll({) posstlbiyd]h)
certain diagnosts can be made from the 6-foot film  Arrow on (A) shows flaxd sn one of tle ?in res of
the lung The dotted line indicates the upper border of the lung ho fosures of
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Figure 15 Pleural effuston and a pneumothorax (20% or less) following intercostal splanchmie (celtac
pletus} nerve block for an enbloc resectson of the transverse colon gastrojejunostomy site the stomach and
the spleen for an adenocarcmoma of the stomach ansing at an old gastrojejunostomy site m a 60 year old
male (A) Preoperative chest film (B) Postertor anterior view of the pneumothorax and pleural effusion
Dotted line mdicates upper border of lung  (C) Lateral view of pneunmothorax and pleural effusion (D)
Postenor antenior view of chest following withdrawal of 500 c of serous sangumous flurd and 2000 ce of ar
X ray departments report of this Jast flm read ‘The left lung 1s now completely expanded The left lower
lobe 15 shightly decreased m size Small amount of flud i the left pleural space still obscures the diaphragr
on that side posteniorly Picture 1s that of general improvement  All films are taken at a distance of 6 feet
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the plair out of the wav s the needlc s
bong advmeed t We hae not wsed thes
manemser beeasse it mtcrfores with the anes
thetist's tactile scnse of what the needlc pomt
1s stnhmg

Tull Cooperation of the Patient During the
Block Procedure —To assure full cooperition
of 2 pitent dunng « block proccdure he
should be seen pror to the block so that the
procedure mn be earcfulh cypluned to hun
nd the correct promedication erdered Dur
mg the block he should be improssed wath
the necessi of not jumping wd should be
wamed beforchand of an punful procedure
Thus s particadwhy mmportant when perfonm
wg 1 blockh where paresthesiis are essenteal
and heht premedication 1e¢ morphme sul
fate gr Y (10 mog ) and wtropne gr Yo,
{4 mz ) but no barlntur e s used  Sudden
motion by the patient 15 the needle 1s heing
advanced will often result i deep penetr
tion and puncture of the parenclnmn of the
lung

1t h1s been our custom 1 performing mter
costal deep splanchme {cehire) block for
upper Abdomund surgery to westhetize the
puient hghth wath 2 rypd dnp of 069 Pen
tothal (thiopental) to the pomt where the hd
reflex 15 lost nnd mamtun him n thas state
until the block 15 completed Thes assures that
the patient will not jump dunng the pro
cedure and decreases the amphtude of respira
ton  We attnbute the low madence of
prneumothorax (1 n 1445 = 0 07 per cent) m
these particular eses to tlus tipe of sedation

Rest Meedle on Rib When Refilling Syninge
—When refiling the ssnnge dunng nter
costal nenve block and brichial plexus block
the needle pamnt should rest on the nb Tl
precaution prevents puncture of the lung
should the patient move

Bed Rest Colfowing Blocks —If st 15 sus
pected that the lung has been punctured
duning a block procedure 1e  the needle i
adiertently shps off nb the patient coughs
during the block or ur 1s wspirited ete the
patient should be put at bed rest for 10 to 24
hours and heavily sedited to gine the punc
ture time to seal and st1y sealed Expencnce

hns confirmed thus reconumendation For ex
ample A ptunt from onc of the outlying
small towns came to Seattle to shop When
stepping from the bas she £l and sustuned
1 Collcs frcture 2t 8 00 A M She secrved
A brchi! block 2t 900 A\ Dunng the
procedure the needle shpped off the nb and
the patient coughed  The block was com
pleted  the fricture st and the patunt re
tamed to the reeoren room  She was seen
by the Anesthesit Department at 12 00 Noon
There were no sins or ssmptoms of 1 pneu

mothorn and beewse she pladed to be
Elowed to continue her shapping tap shc was
discharged At § 00 PAf shie ealled and sad
she hnd one hour before developed 2 severe
pun an hier chest on the side of her frctured
arm  She give us the ston that after kg
the hospital she lasureh shopped not exerting
herself but she hnd to run to cateh her bus
and stand up past of the way home Shorth
after eatchung her bus the severe pyn de-
seloped It seems farh obvious from this
storv that the hole i the lung made at the
time of the block hd immediteh sealed
itself and remamed seaded wntl eveessine
plvsicil evertion occurred  accompanted by

2 marhed ncrease m the depth wnd rite of
respiration Thas broke the seal and 7 poeu

mothorix resulted N rvv revealed 4 607 col

Iapse 1t 15 our belief that had this patient
remuned relatnely mactne prefembh At
total bed rest and had she been well sedated

the pneumothorn would not hae occurred

The use of bed rest md sedation can not be

too strangh urged 1n the prophs lvas of pneu
mothorax

TREATMENT

The trertment of preumothor 1s entireh
symptomatic while the patient 1s m the oper
ahing or block room  Defimitne treatment e,
not be deaided upon wntil the degree of pneu
mothorix 15 determmed

Immediate Symptomntic Treatment —When
2 preumothorny ocenrs the patient usuadh be-
comes very apprehensie about his condition
and must be soothed, if at a1l possible by



62 COMPLICATIONS OF REGIONAL ANESTHESIA

this but one of Wisharts®® cises exhubnted
it as the onhy mgn of pnenmothorix and
Mandl4® observed 1t for several days follow
mg puncture of the kung

Subcutaneous and Mediastimal Emphysemn
—At tmes ur may be felt 1n the tissue 2t
the site of the nserhon of the needle 1nd
oceasionath 1 marked subeutaneous and me
diwstinad emphysemt my oceur (see Figure
14 page 59) Usually this 1s of no conse
quence However Capelle® reports 1 ease
of prneumothoric follow g brachial block
which 1 severe emphvsema wd death oc
eurred

Fleural Effusion —Judging from the htera
ture revieved ploural effusion following 1
poeumothorn from 4 regiomal block pro
cedure 1s evidently infrequent At the Mason
Chme we have seen only one such ease nd
this follow ed an intercostad splnchme (celne
plexus} block for an enbloc resection for car
amnomn of the stomach (see Tigure 15 page
60)

In this c1se the spleen was found to be
adherent to the diphrigm and had to be
remaved wntracipsuldy It 15 possthle that
dirphrigmatic wntation cwsed by this surg
ery may hne been 1 contrtbuting factor to
the resulting cffuson  Nevertheless  the
prenmothorae which was caused by the block
itself probabhy mitinted the effusion It should
also be noted that at the time of the block
and dunng surgery there was no reason fo
suspect that the needle hnd entered the lung
Therefore at the completion of surgeny (3
hours) the patient underwent a routine bron
choscopy and 2 reasonable unount of thick
mucus was aspirated from the bronchn Bemng
awake 1t the bme of bronchoscopy he
coughed vigoroush 1nd it 1s possible that this
episode of coughing mu hue reopened a
hole m the lung which had been made prevy
ously and had sealed

In this case 500 cc of a serous singwmnous
flad was aspirated along with an esbmated
2000 cc of ar and the patient had o un
eventful recotery from the pneumothorw
(see Figure 15D page 60} ‘The pathologsst

hemoglobin In this ease the pacumothorax
miy well have espanded by tself but at s
our opumon that effusion 15 1 defimte incien
tion for wpiration If the flwd 15 not with
drawn it may organwe form a pocket of
fiwd or adhesions nd necessitate lung surg
ery m the future

A ray Evidence —\Whether ot not 2 patient
has a g thorix cn be estiblished con
chisnely only by xrw  If the patient shows
the signs 1nd ssmptoms of 1 preumothorax
2 six foot xr1y should be tiken ymmediately
if surgeny 15 ctneelled or after surgery 1s com
pleted to wscertan the estent of the pncumo
thorne  If no preumothorix 15 found the
xry should be repeated m 6 to 12 hours
{Nigure 18 page 57)  Bedude xrays are
wpsleadin,, uncertam  canse improper treat
ment are a nasle of the x ray department s
tune and the patients money and should not
be tahen Dbecause they often lead to mischag
nosis (see Figure 18 page 61)

PROPHYLANIS

Close Adherence to the Techniques —Tlus
1s perhaps the most mmportant v of wsod
ng 1 pneumothoray  Smce the nbs and verte
brae are used a¢ lindmarks in most of the
block technigues m the arer of the thorwac
cage the nuthors desenbing such procedures
usually repertedly emphasize the smportance
of kecpmg the needle pomnt m contiwet with
these structures and stress that 1t 15 only when
the min] Iandmark 15 incorrect or the needle
1 1llowed to wander v from the bone
that the lung hissue 15 mvaded 84 4

Forceful Expiration When Placing Needles
~Bomer 47 advises w reference to paraver
tebral blocks 1 the arex of the thorcic ege
that The patent should lso be mstructed to
make a foreeful expirttion and hold 1t for
10 to 15 seconds so 15 to remove the Iung
from the path of the needle while the latter
1s being adsanced towud the Iteral surface
of the vertebral body

Ingection of Saline as Needle Is Bemg In
troduced —Sorae have wsed this techmigue
occasionally m hopes of evertng sufficient
ahead of the ncedle pomt to push

estimated that the eff fluid d 5%

P
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Yung shows progrossne aypansion the patient
should Iiave 1 chest s ry at fewst onee 2 wedk
until complete wecypnsion has then phie

COMMIANS

Chest Pam Tollowing Block m Region of
Thorace Cage Is Not Alnays an Indiention
of Pncumothoriy —In 4 sencs of 100 con
secutwe brachial bloeks i whiel < ray stud
1es were made foltowing the blocks nd surg,
en Brdenbaugh and the author ¥ found onh
one pncumothorn although five patients re-
ported pam which resembled the pun of
pneumothorty We stated "It s our opinion
that m these cses [the four wathout preumo
thorn] the pun was due to stumulition of
the long thorae nenve duning the porfonm
ance of the block or the imtaton of the
pleura from erther excessne spreud of the
anesthetic solution or trum from the pomt
of the needle The first mentioned factor
scems to be the more hhel  Pun of ths
niture smanabh disapperred not Iater than
the third postoperitive dny while 1t s not
uncommon for the pun from 1 preumnothorx
to persist for a week ™ Mandl 4 substmtintes
the fact that pleurl pun 1s not mfrequent
following bloch in the thorae regon
cases where 1 pneumothorax cannot be dem
onstrited

In ordes to establish the dignoesic of pneu
mothorty with certatnty 2n s v must be
taken 1nd collpse of the lung demonstrated
The author has seen a patent with chrome
emphysema exiubit the signs and symptoms
of pneumothorax following 4 bilateral bra
chil block when s reahty the parabisis of
both phreme nerves was responsible (see Mg
ure 6 page 43)

Do Silent Pncumotheraces Gceour Follow
g Block Analgesia and of so What Is Thew
Sigmficance®—The fact 15 to whether or not
“silent  pneumothoraces oceur m ny great
number following black anlgesia seems to us
to be of only acadame mterest uinee the
patent 1s m no ww ciscommoded It was
probably proposed as 2 possible complieation
of block analgesn becquse mny patients with

spontancous or thorpentie pne umothorees
are assmptomatic . Noverthdess snce the
torm has been montoned we bdiove that
our studics on this subjeet rovend the follow
ing (1) wrin the chost deteetable By xrn
after braduad bloch cansed pun and was
never shant nd (2) “slant” pnawmothor s
followmng, bradnnl plowss block mabiesn s
probnbly hvpothctien! i the healths adult ™

Bilateral Pncumothorax~This 15 1 sen
senous compheation nd must b treated rap
ally, or deth will sesult Tor this reson
most authors adsise agunst halatera] blocks
mn the arc of the thoreie eage  The onhy
deith 1n the authors senes of mer 19000
regronal block procedurcs folloned ~ tulateral
thormeie sympathetie block  Although  the
“utopsy i thas case produccd no findings 3t
1s the uthors oprmion that death was prob
abhy due to 2 hidaterd proumothors

Death from Pacumothorax —Deaths from
poeumothorin following regionnt block for
surgical procedures or manpuhibions re rre
m the hedthy adult Most of the deaths re
ported from pnewmothorn have oceurred 1n
patients recenng dignostie or therpeutic
blocks In these mstances the discase for
which the block was being attempted such
1S wgmt pectons may hnve contnbuted &
rectly or indirectly to the fatalities 33 3° 4
The exception to this 15 the crse of Capelle **
ated previously (sce prge 62)

Hemopneumothortx ~Tlas 15 very unusual
and only one xeport (by Orlan ef al 97) of this
comphettion was found  In this cse follow
mg 1 cervicothoraeie sympnthetse block for 4
Volkmwins contricture the prtient com
pluned of chest pun mmedintely following
the block but no pneumothoras was detect
able by ¥ rw at that tme However the next
day 7 flud level to the eighth thoreic verte
bra and « complete collapse of the lang were
found by wrn Aspirwtion of the chest
yielded 1500 cc of blood Iven though at
tempts wese made to completely remfiate the
lung the left upper lobe remamed collapsed
until 1 decorievhion was performed  The
authors explun thus compheation by stating
It was believed that i the collapse of the
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assuring him that everything will be ll nght
Oxygen Want —The patients immediate
dyspnea m1y he relieved by the admmistra
tion of ovygen The oxygen should not be
given under pressure because this would re
open or prevent closing of the rent n the
Tung
Pain should be alleviated with mtravenous
morphine sulfate gr s to gr % (10 to 15
mg ) or Demerol 50 to 100 mg or any other
opiate of the physians own choice if the
mmtial discomfort 1s marked
7 —If hypot occurs 1t
should be treated s indicated m Chapter 15
page 147
Make Plans for Subscquent Therapy —As
soon as the patient has been made comfort
able by this symptomatic treatment and the
operation for winch the block was performed
evecuted or eancelled A s foot x 1y should
be taken to determme the extent of the col
lapse If no pneumothorn 1s present but
it 1s known that the lung was punctured
xrav should be repeated 1 6 to 12 hours
(see Figure 13 page 57) Remomber that
bedside films e of little value
Treatment of a Pneumothorax of Twenty
Per Cent or Less —Re expansion of the lung
This will take place by itself and catheter
or needle dramnge 1s not necessary
Oxygen Want —Once the dyspnea has
passed no trcatment 1s necessan
Pain —Codeme gr *» (30 mg ) and aspirn
gr 10 (600 mg ) may be tiken as necessary
for rehef of pamn and discomfort Usually
this 1s necessany for only 1 to 3 davs although
mld pain may persist for 4 or 5 days
Chech of Patient —After 10 davs have
passed an x 1y of the chest should be taken
to be sure re expansion has occurred To date
we have not seen a single case with up to
20% collapse which has not expanded n this
period of time Nevertheless while most
pneumothoraces comphcating regional block
clear quicklv without sequelae the degree of
collapse should be w atched closely until ex
pansion of the collapsed lung 15 complete
Treatment of Pneumothorax of More Than
Twenty Per Cent —These cases must not be

treated lightly Conscientious wnd mtensive
therapy must be mstituted to prevent second
ary complications such as pneumoma or
empyema

Re expansion of Lung —If the collapse ex
ceeds 20% but 1s not greater than 50 watch
ful waiting 15 permussible for 24 to 48 hours
If after that titme no etpansion has taken
place needle drunage of the chest 15 ndi
cated All the cases we have scen that ex
ceeded 20% collipse showed an almost com
plete collpse of the mvolved Jung (see Fig
ure 13 page 57) and required withdrawal of
aur from the pleural cavity to start lung ex
pansion  Such needle aspiration should be
established 1n the second intercostal space mn
the midelnvicular ine Usunalls only 1000 cc
of aur 4re withdrawn at one time so as not
to cwse ripid shifts of the mediastinum
Once the lung has expanded to 50% 1t 15
usuilly unnecessary to withdraww any more
ar from the pleural cavity as the lung wall
continue to expand

In the exceptional cse which does not Te
spond to intermittent necdle withdrawal of
the ar 1t m1y be necessary to msert a small
catheter 1nd exert negatne pressure with a
Stedman pump

Ovrygen Want —Dyspnea m1y requrre ad
mimstration of oxygen by mask or tent until
1t subsides

Pain —In these cases pun may persist for
a week but m most mstances codemne gr'~
(30 mg ) and aspim gr 10 (600 mg) by
mouth will furmish relief Other opiates are
seldom needed or mdicated once the mtial
severe pam has been controlled

Antibiotic Treatment — As prophylays
agunst pneumoma etc 300000 to 400000
umts of pemeirllin should be given daily untl
the lung 1s at least 50% expanded Should
pneumonia develop then the dosage of pem
cillin should be mcreased to 600 000 to 800 000
umts daily and if the mfection does not re
spond other broader spectrum antibiotics
should be emploved

Check the Patient—X rays of the chest
should be taken at one to three day intervals
to be sure expansion 1s proceeding  After the
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lung small veins at the apex between the vis
ceral and panetal pleurt were torn resulting
mn hemorrhage This cuse also confirms the
need to observe patients with pneumothorax
carefully until the lung has completely re
expanded

Pleural Effusion from Stimulation of the
Pleura Alone —Belnkoff reports four cases
of pleural effusion following the use of
Novest O1l (Monocaine base 002 gm  ben
zyl alcohol 005 gm Benzocune 08 gm
and o1l of sweet almond to 10 cc ) He states

the four cases which developed pleural
cffusions desenve further consideration All
were females upon whom cholecystectomy
had been performed three under spinal and
one under general ansthesia by two different
surgeons In all mstances there was only a
umilateral ntercostal block done on the nght
side which was successful for relief of post
operative pamn 1nd 1n 4ll mstances the pleural
effusion occurred on the same nght side In
three of the patents the fluid was absorbed
without any interference but in the fourth
thoracentesis was done on two occasions to
remove 1 total of 1100 cc of flmd which
was clear and from which no orgamisms could
be cultured

e etiology of this stenle flud seems to
be some umitant snulating the pleura Prob
ably when the block was bemg done some of
the flmd was madvertently mjected into the
pleural space with the resultant effusion The
proumity of the pleura to the mtercostnl
nerve 1s thus stressed and great care must be
taken at each mmjection to make sure that all
1s deposited m the tissues and none 1n the
pleural space It had heen hoped that the
agent used would not strmulate the pleura or
be an 1mtant, but apparently in some cases
1t did  Most hikely 1t vwas the oily solvent that
proved to be the imtating factor ”

Pleural Shock —The term “pleuril shock”
has been used Ioosely and an adequate defim
tion 1s cifficult to find It probablv refers to
the development of the signs and svmptoms
of shock following a block mn the region of
the thoracic cage when the pleura and the

lung have been punctured and a true pneu
mothorax has been produced

Concermng this problem following brachial
block Macintosh and Mushin ** state, “ Pleu
ral shock appears 1n scveral older wntings In
investigating these we find that the njection
was made with the patient sithng up  Pos
sibly this complication 1s the same as the
fanting to which we have already referred ”
These authors 1n therr monograph had pre
viously noted that funting during brachial
block “occurred only when the mjection was
given while the patient was sithng up  (see
piLe 29)

Cerebral Arr Embolism —Adelmm ¢ re
ports 1 e1se 1n wlich this occurred following
an attempted stellate ganglion block 15 2 re
sult of misplacing the needle 1n lung paren
chymr  The episode was characterized by
fresh hemoptysis coma and transient hem:
plegia which he feels leaves httle doubt that
the diagnosis of cerebral ur embolism was
correct The anterolteral approach was em
ploved No specfic therapy was nstituted
and the patient recovered without any residua
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CHAPTIR 7

Death and Carcdhac Falwie

Diane following regronal anesthesy o be
cmsed I respartons or b cwdiovseulr
faulure or v 2 combmation of these two
In mam anstanees 3t s difficult to determine
the proman cwse bt in the final ambsis
the pattent m 5ot b pronounced detd untl
the heart stops bettng  Deaths donne ro-
monal block procedures have been reported
follosing (1) toprer! apphicttion and Jocal
nfltrition (sec Chapter 1 opage 7} ()
stellate ganchion bilocks ¥+ (3) thoree and
humbar parwentcbral blocks 2 (4) ewdnl
Bloek * and (5) spmnl blocks 11 ¥

Afans snstmecs of death folfowing reganal
block procedures other than those ated thove
could be added But even then 1t 15 doubtful
that 1 correct estimate of mortality following
regional blach could be determined becwase
(1} regiona} Block 1s often confinedd to poor
nsh patients for whom 2 general anesthetie
15 considered unsafe {2} n lage number of
such deaths are not reported in the Terature
{3) the madence vmes dependmg on how
the authar Jdefines 1 wnesthetie death s well
as what the author 1s tning to prove and
(%) the estmate would vary depending on
whether hterature on the ponecnng of this
tvpe of anesthesit as reported

The amportince of this sechon on deaths
wmd cwdiie fulure 15 not to try to ¢stablish
thar madence but to warn that they do
sometimes follow even the sunplest of regronal
block procedures and to stress that when the
circumstances which caused them are enb
ealh reviewed 2 number (includiog the one
which occurred at the Mason Chme and s
ated 10 thus chapter) might have been pre

sented of (1) the compheabion sastiadh re
sponsible bad bean reeogmized immediateh
{2} equpment nd materds for carrecting
Al tvpes of compheations from  regioml
blocks had been mmeditteh nultble and
the physicnin had used them and {(3) when
the complicition progressed to eiwrdine arrest
ot ventneulir fbnlltion manual systole had
bewn stituted mamedinteds Had manuad
systole been mstitnted m our case 2dang, with
other resusaitatine mewsures we did use xe
suseitibon smght hme resulted On the
other hind st must be admitted that esen
f manund systole s tried  time Jost i ansts
tuting 1t the poor phasweal status of the pa
tient or some other reason rmght preclude
successful resusaitition Nevertheless  thus
tvpe of ritionalization 15 o eveuse for not
entermy, the chest and performing manud
svstole when cwdine arrest or ‘ventneular
fibrilttion oceurs

SUDDI'N CARDIAC FAILURE
{Cardhac Arrest and Ventriewlar Fibrillation)

Cordiae fulure mm occur suddenls or ma
be herded by slowk descloping hivpotension
and onvgen want  In the hatter snstance the
astute o wgrst who s
crefull watchung s pitient will dignose
the problem 1nd mun hnve me to correct it
before 1t his progressed 1o eardine fulure
Fortunately such wamming 15 wathble i most
regional bloch procedures parteularly spini)
and epidural block  On the other hand car
die fulere may  ocenr suddenly without
wammg or be herilded by such very rpdly
developing sigos and symptoms thar regarc

+ 1
10Us  rest! \

{891
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Iircspectne of when eardine arrest or fibnl
Tttion devdlops during 2 regoml block, ar
dine fulure docs occur nd the physicm
must (1) understind the possible cwses of
tlis scrious tamfyving and sometimes eatas
trophic comphcation (2) be able to recog,
mze when 1t oceurs, and (3) he able to st
tute what 1t the present tune 1s considered to
be the most dfcetive trewment

LTIOLOGY

The evict ehology of sudden cardine ful
ures following regional block usually 1s diffi
cult to determme  Although the following
possible or contibuting frctors other than the
block atself or ats compheitions hwve been
proposed s possible cuses, the evact etiology
of cardine fulure under thesc conditions re
muns undetermined 2t this time In all probt
bility 1t 1s not the result of am one single
factor but 1s caused by 1 combination of the
block one of its compheations and/or one or
more of the factors enumerated below

Reflex Phenomena —It his been shown that
stimulation of the nerve endings of the auto
nomrc nervous system may sct up 1 reflex are
which may 1n turn cause changes m cardine
rite and rhythm This mechamsm may be
effected cither vir the pirisympathetic or
sympathetic nerves or both

Parasympathetic Nervous System 1e  the
Vagovagal Reflex —It 1s the belief of Reid nd
s co workers'® "t =% that the vagus nerve
15 responstble for mediating the reflexes that
result 1n cardiac faillure According to them
this reflex arc composed of afferent and ef
ferent fibers of the vagus may be estab
lished 1n any one of three ways frst
over the vagal network to the vagnl center
and from there by an efferent path to the
heart second by an axon reflex mn the vagal
system by passing from one branch to another
without going centrally and third by wradia
tion of vagal impulses in which the stimulus
ongiated at vagal nerve endings and passes
to a ganghon where 1t transfers to a branch

of the sympathetic system and to the heart 1%
They emphasize that the degree to which the

vaas 1s stumlatad and the ey where 1t s
stimulted are all ymportant an determining
the outcome of the stmulztion  that s
whether only hradycardin or bronchial spism
results or cardine fulure ensues They also
wnte No healthy normal heart can ever
stop from vagal stimulttion 1 the sense that
serious symptoms will anse One will never sce
a carotrd sinus syndrome 1n a4 healthy heart
If the heart has been the site of diserse n
which the speeifie tissue i the ventncles has
widespread areas of destruction and if, under
these conditions vagal stimulition depresses
stimulus formation n the auncles the 2uto-
maticity of the speafic tissucs ® 10 the ventrnt
cles will have been abolished and 2 contrac
tion does not oceur or occurs with msufficient
rapihity to provide an adequate arculition
Anesthetic agents *° hwe preasely 1 stmibr
action on the functional response of the spe-
afic tissue, and 1t behaves as though there
were widespread areas of nonfunctioning tis
sue In other words 2 heart under nnesthesin
1s s vulnerable to vagal stimulition s 4 heart
wath diffuse organic lesions would be without
anesthesin 18

Sympathetic Nervous System e Vago
sympathetic Reflex —This reflex mvohves the
fferent fibers of the vagus and the sympa
thetic nervous svstem ™ It 1s probably this
reflex which 1s responsible for both 1entricu
Inr tachyeardin and fibrllation Oxygen want
encournges thus type of reflex Abnormnl
amounts of Adrenilin (epmephnne) m the
circulation (either s 1 result of emotional
distress prior to the block pam during a black
mg procedure rdminnstration of this drug n
local anesthetie solutions or 4 combination of
these) m1y also et as the shmulus which sets
off the reflex or sensitizes the myocwdum to
1t The work of Burstein 3 helps confirm the
eustence of this reflex and he cites cases
where Adrenalin admumstered during inhala

° See Footnote page 70

*¢ Article specifically mentions chloroform cyclo
propane cthylene and mitrous oude but local anes
thetic agents might also reasonably be included since
these may depress the myocardmm
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less of the nnesthesiologasts attentsyeness nd
abiity httle tme to treat the problem 1s
v wlble

The term  cardite fulure  as used n this
chapter sncludes both (1) ewrdrac arrest
which is by far the commonest and (2) ven
tneular Bbnllvton wluch 15 comparatiely
rarer According to Leeds ' ventrnieular fbnl
lation occurs m only 10% of cases of sudden
cudine fulure The recent interest i acute
cardiac arrest and ventncular fibnihton
due to the meresing v areness that they do
happen and that sf recogmzed early and
tretted correctly 1 number of patients my be
resuseitated with no chimeal evidence of unto
ward effects from cardine fulure* "7

Studies on the madence of cwdine arrest
nd sentneulw Borllation from or follewing
regional bloch procedures exclusnels were
not found m medictl hterature since most
articles dend with cases mvolving il types of
anesthebics  Most sudden cardire fulures re
ported to date have occurred dunng inhait
ton or mtravenous esthesin and ven rarely
as a compheation of regrona block wnnlgena
per se The inadence of such comphicibons
35 appronmately 1in 6000 to 7 500 anesthetr
zitons  regional and genertl combined- 3
While the inewdence of cardiac Fulure 15 the
pnmy cause of death following regronal
nenve block cannot be accuratels determined
it may be approumatel indicated by the fol
lowmg Bonica“ reports onh two deaths
atinbutable to the block procedure per se
followng 34 900 regional block cses over an
erght year penod and at the Mason Chme
two cardiac fmlures with one death have oc
curred 10 19000 regronal block procedures
m the past seven years Nather Bowcas
senes nor the Mason Chmics senes inelude
cases of topreal apphiethon of Jocal ancs
thetie drugs for cystoscopy  bronchoscopy
or esaphagescopy 1t the Mason Chme i
the past seven years no deaths whatsoever
have occurred dunng these procedures  Smce
only four carduac fatlures oeeurred 53 900
cases {Bomiea plus author) 1e 1in 13473

mg regional black 1s probably less than the
madenee of such fulures following mhalation
ar intrivenious ncsthesrt This statement s
further substanbiated by the survass of
Beecher and Todd ¢ Cole ' and Drpps and
Vandwm® The higher mnerdence of cardiac
fulure following mhalation and ntravenous
“nesthes 15 explunable since agonts used in
these methods usunlly have 1 greter depress
sng wchon on the speafic tissues ? of the heart
than do local ancsthehic agents provided
these Jocal agents are not applied directh to
the hewt or reach it m an extremeh Tugh
concentration folfowing an mrdvertent intra
senous amechon

Luen though the instances of cardine farlure
are few dunng regronal black they may occur
during the surgery or m the smmedite post
block penod as well as dunng the block pro
cedure stself Therr occurrence dunng or after
theripeutic wd  dsagnostie  blocks  should
wrn us thit when they oceur during surgery
under regional anesthesia 1t 1 not necessanly
the surgieal procedure that 1s responsible In
none of the four cases of ewdie fulure ated
abave had surgery been undertrken The onh
patient who was to have surgenn had been
prepared for 1 cholecystectomy with an ep
duril block and wns in the operating room
when the arrest occurred Treatment was i
medintely mstituted  but effective manunl
systole was not estabhished for five mnutes
and ~though the patient was resuscitated
she suffered some mental mpirment At
the present time one and one half vears
Inter she shows steady progress but has not
and probabls will not regun complete mental
compctence In the other three cases the
cardsac fallure developed secondanly to an
unrecogruzed and wnndequately treated pneu
mothorix which was assocrrted wath hypoten
siont and oxygen want
" SThe term specific tissue” refers to those fissues
of the myocardium which while difficelt to distin
gussh from the other muscular tissues of the heart by
appearance hase the capscity to form stimuli ande

pendently and autonomously This s the outstandig
duff feature of the specific tissue

cses the ¢! of cardhac farl follow
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the accompansmg Tnpotension and hypovit
invite these more scnous. consequenees

Age —An wlvsis of 1100 cases of crdine
fulure rovealed that 207 of 1l cases occursedd
m patients under 10 vers of age 3 Inadunee
dechned Abrupth above tlns age nd
crawsed gun at the age of 40 and 1bove
The high nadence m children ean probably
be atmbuted to their Jughly sensitive re
fiexes ™ And it seems that the madence m
the older rge group 1s disproportionatehy Ingh
because changes m the vasculir tree of the
heart and/or lesions i the myocardium  espe
cally m the speafic tissue render the he t
mereasingh vulnerable to vagal sumulition **

Position —Raprd posiional changes  the
prone 1nd decubntus positions rusing the gall
bladder rest and flevion of the table tend to
cause hvpotension and narrowing of the pulse
pressure with some degree of hvpoun  The
lowening of the blood pressure m be due to
reflex stmuli or the rapid shunting of blood
Some of these positions also restnict respirt
tions Thercfore 1f possible extremes of post
tions and ripid turning should be awoided
The Iatter 15 of particular mmportance 1n the
patient with cardiovascular disease

Vitamin B Complex Deficiency and Endo
erme Imbalance —It has been pointed out
that clectrocardiographic changes from it
mm B deficiencies occur and that the chmne
tenc s often associated with symptoms related
to the heart 1% -* Therefore since these defi
ciencies and hormone imbalances may con
tnbute to the sensihzing of the heart 1t 1s
wise to correct them prior to anesthetization

SIGNS AND SIMPTOMS

As noted previously eardine fulure may be
the result of primary hypotenston and second
ary oxygen want or vice vers1 In either mn
stance ample warning of the impending car
diac failure 15 often availble to the conset
entious physician  For signs and symptoms
which precede cardiac farlure mn such mn
stances see Chapter 4 page 45 and Chap
ter 17 page 160

On the other hand cardiac falure of the
reflex type oceurs suddenly wathout any such

wammg signs i svmptoms or with only
momentars ones The signs and ssmptoms
of stoppage of the heart in these cascs are s
follows

Cadaveric Appearance —A eaduvene p
pearance accompimes sudden reflex stop
page of the haart heerse the penpheral or
culition 15 halted mmmeditels

Sudden Disappearance of Blood Pressure
—A suspeeted absence of the blood pressure
md the pulse m an oxtramty should be
cheeked by dircet palprtion of the Jarge arter
1es  In case of shock only 2 blood pressure
and pulse are often unobtunable in an ex
tramty but pulsations an the earotid arters
and rorta are pereeptible  In cardine fulure
the sudden disappearance of the blood pres
sure and pulse m an extremity 1s also attended
by the cessation of pulsations m the carotid
arteny and norta

Cessation of Respiration —When cardiac
fulure occurs apnen results  Often durning
manual syvstole 1 gasping tvpe of respirition
1s seen which presumably represents an effort
on the part of the respiratony center to re
establish respiritions even though the heart
beat has not been started This phenomenon
1s not 1 signal for elbon 1 the two cases
under 1mhalrtion anesthesin in which this was
observed by the author the heart beat could
not be re estiblished even though the sur
geon was working 1 the thorw at the hime
ventneulr fibnllbon began and he imme
ditely mnstituted manual systole and other
restoritnve therapy

Dilatation of the Pupils —The pupils dilate
ripidly upon fulure of the hewrt If effec
tve manual systole 1s instituted and the p1
tient kept ogygenited the pupils will con
tract If in spite of thus therapy the het
beat cnnot be re estiblished the pupils will
agun stat to dilite This usunlly indicates

Eh";t Attempts to resuscitate the patient will
L

PROPHYLA\IS

Prior to all surgery but particularly elective
surgery a careful hustory and physical evam
mation and essentinl laboratory work (te
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tion anesthesa has produced cardine srregu
hhinties and sudden death

Oxygen Want (kyposir or anova) —Al
though oxy gen want iself myy crwse cardiac
falure 2t 15 chfficult to assess the role it plays
m this sudden reflex tvpe Rerd of ol ¥ sum
manze the role of ongen want under these
creumstinees when they state “The prease
mle of aowa appears to be that wlile at
alone crnmot cwso 1 vagoragal reflex never
theless 1t potentintes the action of the anes
thetic agent so that the net result 15 further
decrease m the capraty of the speafic tissue
to form stimuh

Depression of the Myecardiam by Local
Anesthetic Drugs and/or Preyious Myocardinl
Damage —Lither ndiadually or together
these factors may act to depress conductivity
and responsneness of the speaific tissue of
the carcdhac muscultture and thus contribute
to sudden cardime fatlure {see Chapter 1
page 16) It 15 known that Jocul anesthetic
agents (with the exeeption of cocune) hne
1 depressing action on the myocrdmm nd
m therefore decrcase the normnl functional
response of this organ If 1n addition to the
depression of the cirdiac muscle hvpoua has
resulted erther from pre existing disease 1¢
arterioscleross ete or from the complications
of regonal block procedures the stage s set
for the appearance of cardiac falure {see
Oxygen Want above) These factors alone
mny precipitate sudden cardine fulure but f
1 addition to these mampulitions produce
vagal stmulation the chances of sudden car
dite fulure are enhanced Nevartheless even
though most local anesthetie drugs do hne
2 depressing action on the heart the incidence
of cardiac falure dunng regional block would
wdicate that the action of local wmesthetic
agents 15 not s likely to bring about cardiae
farlure 25 15 the depressant effect of general
anesthetics

Surgscal \ampulation —If surgen 15 be

gun after a regional black procedure but prior
to the establisth t of the analg or if the
surgeon starts to work 1z an unanesthetized
area undesirable reflexes of the autonomic
penous system may be ambated Then too
pan may cause app h and exe
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whieh sererse the output of the adrensl
glind and this alone or together with the
Adrenlin {epmephnine) m the loctl anesthe
tic solution m1y murkedly werease the fotaf
arculatng adrenabne This 1s particular]y
dangerous i 1 patient with cardiac disease
smee the combimation of the disease eveess
adrenthng and depression of the myoew
dium by the loctl wnesthetic agent may result
m sudden cardire fulure This may be the ex
plwnation of the deaths reported dunng tho
rcic sympathetic blocks for angma pec
toris ' © 3 Jf pncumothoray with ats attend
ant hypoun 15 added to the above factors
the situation becomes singularhy precanous

Some thorteie procedures are =t the present
ume bewng performed under regional block
and 1 these cases the surgeon should avord
traction torsion wd pressure to the heart or
hrge vossels  Such surgieal traumx may
tngger cwdine fulure Evcessne stimnla
tion which mav result 1n the vagnl reflex
bt n of the uts nerous NS
tem may also onginate in the respiratory or
gastromtestinal tracts from mechameal con
tnivances such as endotracheal and “iller
Abbott tubes as well as from the clampng or
tang of structures contamng vagal nene
endings 1°

Diodrast —The use of Diodrast m thera
peuhe and diagnostic block procedures to
assure correct pliaing of the needle 15 mncreas
wg 1w populuity  Nevertheless a nisk 15 m
volved severe cardiovascular comphethons
nd detths are reported following sts use
mtruenouslh  and 3t 15 always possible to
make an madvertent mtrivenous njection
dunng a regional procedure 3~

Anzleptics —The use of anlephes durnng
¢ systenmc tovic reaction to a local anesthetic
drug 1s to be condemned because amleptics
increase the oxygen demand of tissues already
subjected to hypowa In this fashion they
may help to preaipitate cardiac fulure

Cerebral Vascular Accidents Coronary Oc
clusion  Pulmonary Embohsm, Acute Pul
monary Collapse —These sudden acute aces
dents may occur during regional block pro-
cedures and while they may not cause imme
diate cardiac amest or ventneular fibnllation
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fist Whilc the speafic treitment of the
fibrllating he wt diffcrs from that of the heart
m asystolc the steps of establislung 2 tenta
tne dingnosis of (xposing the heart and of
the artificinl re establishment of circulation
and respirations All of which precede such
spectfic treatment are the same regardless of
whether arrest or fbnillation has occurred

Deternmning  Diagnosis and  Lstablishing
Artifieral Circulation and Respiration —Alert
the Surgeon and Operating Room Personnel
—A conscientious  alert plivstaan who 1s
carcfulhy attending the patient, 1e cheching
blood pressure pulse, and respirations follow
mg 2 regional block wall be in most instances
the first to suspect 1 cardine Fulure  Adds
tional help must be summoned immedrtely,
and 1f 1 surgicnl procedure 1s mn process the
surgeon should be immediately alerted While
the anesthesiologist checks for pulsations in
the radial and carotid artencs the surgeon
should check the aorth or heart 3f the b
domen or chest 1s open  When the 1bdomen
or chest 1s not open the only method of con
clusinely deternmning whether cardine stop-
page or ‘ventricular fibnllation eusts 1s by
means of the electrocardiogriph  Unfortu
natelv this machine cannot be connected to
every patient prior to every regronal block
procedure for obvious reasons of pricticalty
and since 1t would take longer than 3% min
utes to obtamn an electrocardiogram without
prior preparttion the instrument except mn
the occasional ease 15 of lttle value m con
firming a tentative dingnosis of cardiac arrest
or ventneular fibnllaton Likewise plicing
a needle 1nto the heart to see 1if the needles
hub fluctuates—mndicating eardiac action—is
not too practical simce 1t consumes valuable
time and may not give a conclusive diagnosis
Placement of a needle 1n the heart may be
done while waiting for the mstruments with
which to perform a thoracotomy but 1t 1s no
substitute for direct visualization of the heart
When cardiac falure 1s suspected a thora
cotomy s required

Such a decision 1s not always an e1sy one
i regional block procedures particularly 1f
surgery has not started or if the block was

K&

performad for dingnostic or therpautic rea
sons In sucdi instances Sadove ¥ wulvocates
gving atravepoush, 1 micture of 14 to Vg
(09 to 12 mg ) gr of atropine wnd 03 cc of
1% solution (8 mg ) of Neosynephnne If no
response 1s then noted wathin 13 scconds a1 e,
an obtunable blood pressure and pulsations
m the artenes, he fecds that the immednte
mstitution of manunl systole 15 manditory
Primrosc®? suggested the use of amyl m
tnte and states, The ordinary funt recov
ers immeditely with an artifieral ihalation
of 1 eapsule of this drug wherens the arrested
heart cnnot respond at all 7 Stnking 4 sharp
blow on the chest wall over the precordium or
passing n electric current through the chest
wAll has been employed by Roberts ct al 3
and Zoll et al3? 9 respectively, 1s methods to
be used to start the heart beating 1n nstances
where thorncotomy 1s not feasible Such 2
situation m1y eust duning 4 therapeutic or
dingnostic block 1n an office which Jacks addi
tional help and the equipment to perform a
thoracotomy However, 1f the block 1s per
formed 1n an anesthesin block room or the
operiting room of the hospital where facilities
for manual systole should be wvailable these
other therapeutic measures seem to be per-
missible only while preparations are being
made for mstitution of manual systole they
should m no wny dely thorrcotomy once the
tentative dingnosis of eardine failure has heen
made for thoracotomy 1s usually the only
practical means to 1 defimte diagnosis and
effective thernpy

It must be recogmzed that the physician
who reahzes that time 1s the essence of treat
ment if Inves are to be saved will occasionally
perform « thoracotomy m 1 patient where the
heart has not stopped beating and where
manual systole 15 unmnecessaty  While this
may be a bit embarrassing for the physician
1t 15 somethung which 1f 1t 15 Jater carefully
and adequately explammed to the patient
should be accepted without untoward reper
cussions

Have One Physician Only Give the Orders
—It should be obvious that one physician
must assume control of the situation when
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blood count hemoglobin determmation ete )
should be performed  Nutntional deficiencies
call for the wdmumstrtion of vitarn B com
plex and patients mn the chmnctene penod
exibiting signs and symptoms of erdine chs
eise should be treated with the 1ppropnate
hormone ! ° Pabents suth orgame eandine
disease shonld be well digitahized or qum
dized as mdierted  Flurd and electrolyte bl
ance as well as bload volume should be within
normal limits prier to surgery  Blood Jost dur
mg surgery should be replaced 45 5t 1s beng
lost

Correct  premediciton s essentinl and
shoold be ewefullv chosen for each wdi wlund
to allay apprehension and depress vagal func
tion Rewd ef al'® * stress the usefulness of
Atropine m depressing the vagas and thesr
strong belief 1 1ts wsefulness m this regned
15 evident m therr conclusion  In summan,
one ean say that cwdine et s 1 surgicnd
emergency i which time 1 of the essence
Action 15 smperatne  However regardless of
how successful or spectaculrr the most m
gemous nd techncally perfect surgical pro-
cedures have been or may be surely 1t must
be a sobening thought to realize that particn
lar emergency was preventable and prevent
able by such an old safe and relinble thera
peute agent as afropne the very simphat
aof whteh has contributed to its surpnsmg and
mexcusable neglect” 34

The admmstration of Novocam (procune
hydrachlonde) or Promestyl (procune wmde)
prior to and dunng the surgcad procedure to
deerease mocardial irmtabihty when regional
blocks are used 1s questionable  Johnson and
Kuby 3 think 1t 1s of hitle protection even
duning general anesthesia

Perhaps the most important of all prophy
lachie measures to prevent cardiac farlures 15
to assure maxipnn oxygenthon of the myo
cardium  Whide hvpowa, per se will not
cause or mitiate 3 vagovagal reflex 1t does
enormously potentiate the possiihty of such
a reaction This 1s one of the important rea
sons why the admmstration of oxygen dunng
regional procedures s strongly favored at the
Mason Chme particularly for patients with

2 poor physical status and for those who
reeene 1 spmal block, an eprdoral blodk or
mtercostl splmchme (echac plevus) block
~-proccdures hnown to cruse hiypotension and
o gen want

Alt regronal procedures even simple Jocal
miiitratiops should be superised by tramed
personne] preferably an nesthesiologest who
constantly checks the patents plnsical con
dition

TREATMENT

If the treatment of cardaac arrest or fibnlla
tion s to be sueccssful 4 rapid dragnosis and
mstitution of manual systole (eardine mas
sage) 15 essental  otherviise any other Hpe
of therapy 15 no more thin w exercise Wean
herger ot al 3 studying the survnal time of
the brun bue shown expenmentally that
{1) the brun subjected to less than 3% mm
utes of anoun will show no chwnge (2) of
subjected to more than 8% nunutes but Jess
than 8% minutes of anow, irrer ersible changes
m the brun occur wiuch are compatible with
hfe but the patient will be mentally weem
petent and (3) f more than §% rmnutes
elpse chinges occur n the bram which are
meompntible with hfe In this Jast instance
the heirt beat may be re established only to
stop tio or more hours aftery ards

The exact treatment of cardiac fmlures may
differ from mstitstion to ishtution and from
phasician to physician parheulark since s
evact etology has not been defimtely deter
mmed However most papers on cardiac
falure strougly advise that every hospital
muntun surgeal mstroments syrenges endo-
trachedl tubes Ilnuryngoscopes omygen and
drugs immedmately avalable and suggest that
s equp be kept sep to be used
only when this emergency anses

The followung treatment 1s w atterpt to
summanze the current therapy adsvocated for
cardizc amest and ventricular Sbnllation
These therapentic measures must be wstituted
simultancously if possible and the order in
which they are listed below 1s no parteular
indication as to which should be performed
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v cheching the Blond pressure of the amm
\dequate mantal sistole should ruse the
sy stolie pressure to appronmatch 60 mm T
1f 1ts difficult to obtam this amount of pres
sure the norta distal to the ongin of the Jeft
subcdnaan artenn may b compressed by
clhimp  This will merese the bload flow to
the coronin and cercbrl vesscls as widl as
llow for 1 cheek of the adequics of the svs
tole by the blood pressure cuff on the upper
evtrematy 77 4 Whether the manual systole
15 cumed out s one hand or two hands de
pends on the size of the heart ™ If the heart
s small one hind mn be effcctne but af
Jarge both hands are needed Whether one
or both hands are used manunl systole s
tinng and the phasicin must be rehieved at
imtervals by an wssistant of effectne sistole
15 to he muntuned
The mtinl tash 15 to prevent the heart
muscle and the brun from dung not to re
store the beat The beat mv usually be
re established unless the tissues which re re
sponstble for imtiating 1t are damaged by
hypovia or anovun
Whether the pencardium should or should
not be opened s smmatenal provided ade
quate svstole 1s muntuned However there
15 hittle question that the thoreie approach
to the heart 15 preferable to in abdominal ap
proach because the thoracie approach per
mits (1) the heart to be seen (2) the de
fibnilator to be used (3) mtracirdiac admin
strabions to be made and (4) st 1s difficult to
grasp the heart via the "hdomen?! ™ ™ #1483
Nevertheless 1f the abdomen 1s open at the
time of falure the subdiaphragmitic wenue
for manual systole should be used while the
chest 15 being opened
The use of atropme to decreasce vagl re
flexes once cardiac falure 15 defintely estab
Lished 15 debatible probably st does no harm
Intravenous Flinds —Solutions such as 5%
dextrose mn distilled water plisma blood or
other volume expanders should be admin
istered ntravenously *+ They support cireu
tation and ineretse the return of venous blood
to the heart Sodium chlonde solutions are
best avorded as they may ncrease cerebral

edema should resusatation of the heart be
snceessiul - §akdad Y sugeests the use of intry
artenal transfusion of the blood pressure re-
muss low  beeruse of the impraved coronary
and ccrebral Blood flow 1t provides ™

Avald  Steep Trendelenburg Posttion —
Scven to 10 degrees of Trendelenburg po<
tion M be advantigeous to get the blood
to the hrun but 2 greater degree 15 of no
salue Tt should be remembered that winle
the hewd down positton my encourge flow
to the brun 1t adso retards rctum flow from
the brun to the heut so that perhaps no tilt
of the table 15 the best position for this tvpe
of emergency *

Avoud Analeptic and Sympatholytic Drugs
~In cardine fulure caffeine, Metrazol (pen
tvlenctetrazol) Coramine (mhethamide)
ephednne  Neosvnephnne (phenyviephnne)
cte, should not be used as they ncrease
owgen demand and thereby increase tissue
anowt and thus only aggravate the problem
Schmdt3* wntes  “Direct studies of the ox
gen consumption of the brun 1 situ hwe
shown that cerebral metabolic activaty runs
pardlel to cerebrl functionnl nctivity and
that convulsants mav lead to cerebral anoaa
(with all its consequences) becnuse they n
crease ovygen demand beyond the avalable
supph ”

Avord Digitalis Ouabain and Strophantlun
—These drugs act on the aunculoyentriculr
conduction system to ncrease the refracton
peniod and to slow the rate of conduction and
are therefore not indicated i cardiac frilure

Specific Treatment of the Cardinc Arrest
{Asystole) —Once the arrculation and respirt
hons are muntamed arbfionlly thonght mny
be given to restormg the heart beat Often
these tho nctions 16 estabhishment of ciren
lation nd oxygenahon of the tissucs wall
stat the hearts beit However af they do
not there 15 no need for haste nd careful
considerition may be given to other methods

Mechanical —Priching of the heart ar flich.
mg 1t wath the finger mn cwise the heart
to start beating  If these sumple methods fagd
then drugs ire used

Drugs —The usefulness of Adrenshn {ept
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this complication occurs e alonc should
direct the treatment  Orders by all physicians
present will only cause confusion and dely
the resusaitation of the heart

Keep Tume and Accurately Chart Proceed
ngs —When crdie fulure 1s suspected the
anesthesiologist or prefrably some other per
son, 1 nurse or intern should immediately be
assigned the task of counting aloud the pass
ing of time— 30 scconds 1 munutc 1% min
utes ete This hecps the physicians imvolved
m the 1ctve treatment acutcdy aware that
speed 1s essenttll The time hecper should
Uso rceurately chart each step 1e mntuba
ton manul systole drugs admimistered ete
s 1t 1s performed by the surgeon and anes
thesiologist

Remove Cause of Fadure —If surgical in
strumentation of the ergans 1s under way or
1 block procedure 15 buing performed 1t must
cewse immedntely so that additional stimu
lation 1s obviated

Discontinue Anesthesia Clear Arway Cor
reet any Possible Hypoxia —If mhalation or
wtrasenous nesthesin 1s being used along
with the regionl procedure it must be dis
continued 1t once  An 1dequate aurway usmg
an oral arrway or preferably 2 cuffed endo
tracheal tube should be established A cuifed
endotrichenl tube 1s favored because 1t pre
vents (1) asputon of vomitus and (2)
when artficial respiration 1s given by bag and
mask 1t prevents the dilatation of the stomach
which 1n 1tself may cause death If only an
oral airway 1s used, the physician must watch
for distention of the stomach and 1if 1t occurs
a Levin tube for 1ts decompression must be
passed

Should vomiting occur the pharynx Janynx
trachea etc must be cleared by suction (see
Chapter 18 page 167) Bronchoscopy 15 the
most sahisfactory means of accomphishing this
When the arw v 1s elear artifici1] respiration
at the rate of 20 per mnute preferably by
bag and mask using 100% oxygen 1t 10 hters
per mmute should be muntamed  Artifictal
respiration may by the very nature of the
recoil and expansion of the lungs compress
the heart and send some blood to the coro

nnes ad the brun but it 1s never 2 subst
tute for manual systole

If ovygen bag and mask arc not wvailable
immeditely, manual types of artificinl respira
tion qnd/or mouth to mouth breatiung may
be used untl they are Correction of ovygen
want s essentinl

Institute Manual Systole (cardiac massage)
—Tlus 1s by far the most important step
the trcatment of cardinc fulure and must be
mstituted withuin 3% munutes after the mter
ruption of circulition to the bram

Preparation of the shin and stenle draping
of the thorax 1s an unnecessary waste of time
In the unprepared shin over the left fourth
or ffth interspice 2 shishing  deep incision
should be made and rapidly extended down
to the pleura nawding the interntl mammary
artery 1f possible The pleurt 1s opened by
the knife handle so s not to cut the lung
and the lung depresscd so that the pleura may
be widely opened with scissors or a scalpel
If however the lung1s cut immediate repair
must not be attempted—only a clamp should
be placed across the rent It can be sutured
Jater Once the pleura 1s opened the nght
hand 1s forced betwecn the nbs and the heart
15 palpated  No more than 15 seconds should
clapse between the time the scalpel 1s handed
to the physictan and the hand 1s on the
heart " 1f the heart 1s not beating effectively
wrespective of whether asystole or ventncular
fibnilation 1s found manual systole at 1 rate
of 60 to 80 per minute 15 started The thoracie
cage 1s then opened wide by 1n assistant or
by the surgeon using lus Jeft hand as the night
continues the manunl systole To vccomplish
this the costal cartilage of the nbs 1s usually
cut and a scdf retumng retractor serted
This allows direct visuihzation of the heart
and makes the manual systole easier s 1t
relieves the pressure of the nibs on the wnst
or forearm of the inserted hand

The term “manual systole 1s preferred to
cardiac massage because rhythmical com
pression 1s of no value unless 1t 15 performed
1 a manner whrch forces blood from the heart
and sumulates an effective systole The effec
tiveness of the systole should be ascertained
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(procune) should not be used mtrayenously
or mtrcarhally 1 cardine arrest for tho
would further depress the myocardm
Specific Treatment of Ventrieular 1ibnl
Intion ——This 15 4 venv senous problom sinee
the heart must he converted to asystole (car
dine arrest) before the normal heat can be
restored  When this complieation occurs m
1 normal heart resusaitation 1s usually pes
sible but when it occurs 1 n orgamenily dis
csed one it 15 almost alwans fatal No at
tempts to stop the fibrllation should be made
before effective respirations and  cireulation
have been established by artificial means s
deseribed previoushy to assure adequate ovy
genation of the tissues particulwly of the
myocardinm  Onee these are established the
following means to stop fibnilition and re
estblish the heart beit may be undertihen
Defibrillation of the Heart —If manual svs
tole 1n 1tself hias not brought 1bout defibrilla
tion then the heart may be defibnllated erther
by clectrieal methods or by drug therapy
To effect defibnllation of the heart by elec
tncal shock methods two electrodes are 1p
phed to the ventncle (onc at the hack and
one 1t the front opposite each other if pos
sible) and 125 to 130 volts 1t a standard 15
to 30 amperes are passed through it for 01
second Stronger voltage and/or periods of
appheation Jonger than 01 second my burn
the heart* "2 If the fibnllation 1s not stopped,
then another shock may be rdmimistered ™
A peniod of manunl systole should be st
tuted between single shock trials to assurc
adequate oxygenation of the brun and heart
muscle The mjection of 2to 5 cc of 5% Novo
can (procaine) mnto the nght ventncle fter
the first unsuccessful shock mny also mnke
the heart respond more fanvorably to subse
quent shock therapy % The expenmentnl
work of Kav *® does not substantinte the eff
cacy of using Novocan n ventneulr fibnil
lation He statcs “The experimental results
here recorded tend to indicate that procunc
should not be used unless senal defibnlltion
has faled after many attempts  Although the
procune appeared to be of shght assistance

m clectrienl defibnllation of the heart the
ventncular standstl] that may result follow
mg successful clectneal defibnilation was
more difficult to treat of 10 culne centimeters
of 1% procunc hnd heen used, and m most
expenyments this diswdvantage appeared to
outweigh the advantage i the use of pro
cune”

Should single shock therpy be neffective
then A senies of 5 to 10 shocks 2t 01 sccond
intenals using the same voltage and time of
appheation should be gnen as the clectrodes
arc mored over the ventncles? ¢ \oving
the dlectrodes 15 necessiny to mvord burming
the heart 15 well as to cover all arcas of the
heart from which the stimulus crusing the
fibnllation may he oneinating Many invest
gators feel that senal shocks are more effectine
than the ndividunl shock techmque 1 stop
pmg fibnlltion

Ddfibnilttion v drugs may at tunes be
more cffective than mechanienl defibnllaton
Howaver this 1s dcbatable ® The physician
m1y so to speah pnv his money and take hus
choice  Often 1t 15 nccessany to use both
methods to bning about asystole The follow
mg drugs are effectve defibnllators nd one
or more mn be tned by 1mjection mto the
chamber of the auncle or ventnicle (see Table
\IV page 78)

T Novocun (procaune hydrochlonde) —
10 to 20 ec of 1 1% solution

IT Pronestyl (procune amule) —100 to

200 mg

Potwssium chlonide —05 to 25 mlh

equivlents (1 to 5 cc of 1 87% solu

tion)

IV \ylocune (hdocune hy drochlonde) —
Recently this drug has been shown to
correct ventricular fibnllation  effec
tively i 21 out of 23 dogs®® These
preluminary expeniments showed that
ventncular mjection of \ylocame was
the most effectine treatment for ven
tricular fibnllation m dogs As et
stuchies conccrning the use of this drug
m man are not wultble It can be as

11T
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TABLE XIV
DRUGS THAT ARE USEFUL IN CARDIAC RESUSCITATION
(dfter Leeds®®}
Drug Dosage Ind [ ’ Remarks
Adrenalin 0 5to2cc 15000 | Regulrr thythm Ventriculr fibnlla Stimulates heart by direct

weak contric
tions ciutiously
tn asystole

(epnephrine) solution 1n aurcle

tion effect on myocardium and
conduction system 1ncreases

myocardial trreability

2todcc 107 so
lution 1n left ven

Caleium chlonde Regular thythm

weak contric

Ventricular fibrilla
non

VWil sometimes revive heart
that does not respond to

tricle tions cutiously epinephrine
1n asystole
Novocam 10cc 19 solution | Ventricular fibnt | Asystole and flabby Diminishes wntability of
(procaine hvdro 1n auricle or 50 to I1tion that fails myo ardium mjyocardium and conducticn
chlonide) 100 cc 155 solu to respond to system
tion intravenously shochs
Pronestyl 100 to 200 mg 1n | Ventricular fibnl Asystole and flabby Diminsshes irntabilty of
(pro une imude) | avricle or mtrave latron that fuls myocardium myocardium and conduction
nously to respond to system
shacks
Atropine and 0065 gm or 0 01 | Cardiac arrest ‘Tachy cardia Block vagal effects on sino-
1 o Iy | dueto gal auricular pacemaker
reflex
Quinidine 02gm 4or5times| Presence of car Intravenous or intra Decreases my ocardial excit

times daily orally dite arthythmin

preoperatively

ability and slows conduc
tion of impulses

cardiac use

1to2ce 0 5% so0
tution 1ntracard:
atly

Bartam chlotide Regular rhy thm
weak contrac
tions cautiously

1n asystole

Used less frequently than
calcium chloride

Ventricular fibnlla
tion

Ventricular fibril
lation to produce
1ts inhibrtion

0 60 5% solution
intracardrally

Potasstum chloride

Not recommended electrt
cal defibrillation s probably
more efficient and Jess dn
gerous

4systole or weak reg
ular contraction

nephrine) has been discounted by Primrose 3
but supported by a number of other au
thors! 1~ 4619 It may be given m small
doses 1e 0B to 2 cc of 15000 into the
auricle or ventricle Larger doses may cause
ventneular fbnllation (see Table XIV page
78) +7 Tt should not be given before osygen
ation of the heart muscle has occurred from at
least one mnute of effective manual systole
lest ventricular fibnllation ensue

Calcium chloride has proven to be very use

ful and 2 to 4 cc of a 10% solution myected
cautrously nto the chamber of the left ven
tricle 15 wsually an adequate dose but if 1t
1s not the dosage may be repeated (see Table
NIV page 78) 40 % The chlonde 1s impor
tant because only an 1omzable calerum salt
will prove effectne Calcium chlonde must
be used judicrously for if too much of this
drug 15 jected 1nto the left ventricle fibnlla
tion mav result

Pronesty] (procawe ammde) and Novocan
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(procune) should not be uscd mtravenoush
or mtracardinlly in cardime arrest for thay
would furthcr depress the myocardiim
Spearfic Treatment of Ventrrcular Dibril
Iatton —This 15 4 veny scnous problem since
the heart must he comvertud to assstole (ear
dine arrest) before the normal beat ean he
restored  When tlus complicttion oceurs i
a normal heart rosusatation s nsally pes
sible but when 1t occurs 1 n orgamenlhy dis
cased one at 15 almost lwws fatal No at
tempts o stop the fibrdlation should be made
before cffective respirations and cirenlation
have been established by artificial means as
described presioushy to assure adcquate ovy
genation of the tissues particnlarhy of the
myocardium  Once these are established the
following mens to stop fibnlltion and re
establish the heart baat mawy be undertihen
Defibrillation of the Heart ~If manual svs
tole m atself has not bronght about difibnlia
tion then the heart may be defibnllated ather
by electrical methods or by drug tharpsy
To effect defibnllation of the heart by ddec
trical shock methods two elcetrodes are ap
plied to the ventncle (onc at the back and
one at the front opposite cach other if pos
sthle) and 125 to 130 volts at 1 standard 15
to 80 amperes are passed through 1t for 01
second  Stronger voltage and/or periods of
application longer than 01 second my bhurn
the heart? 3 I the fbnllation 1s not stopped
then another shock may be admimstered s ¢
A period of manual systole should be nsty
tuted between single shock tnals to assure
adequate oxygenation of the brun and heart
muscle The mjection of 2 to 5 cc of 5% Novo
cain {procame) mnto the nght ventncle after
the first unsuccessful shock may also make
the heart respond more favorably to subse
quent shock therapy 3 The expenimental
work of Ray 4° does not substantiate the eff
cacy of using Novocamn n ventncular fibnl
lation He states The expenmental results
here recorded tend to indicate that procunc
should not be used unless scrial defibnllation
has failed after many attempts  Although the
procame appeared to be of shght assistance

mn clectrieal defibnlltion of the heart, the
ventricular standstll that may result follow
g successful  dectnieal  defibrilhtion was
morc difficult to treat if 10 eubne centimeters
of 1% procunc hd been used and n most
cvpenments this disadvantage appeared to
ontwagh the advantage i the use of pro
cunc”

Should single shock theripy be meffective
then a senies of 5 to 10 shocks at 01 second
mtenals using the same voltage and time of
apphication should be given as the clectrodes
are moved over the ventneles** 7 Moving
the cleetrodes 15 necessany to word burning
the heart a5 well s to cover all areas of the
heart from which the stimulus cwsing the
fibnillition may be onginating Many investt
gators feel that sennl shocks are more effectne
than the mdinadual shoek techmque in stop
ping fibnllhtion

Defibnlltion v drugs may at times be
morc cffective than mechanienl defiballation
Mowever this 1s debatable #2 The physician
ma so to speah pwv Ius money and take his
choice  Often st 1s necessan to use both
mcthods to bring about asystole  The follow
g drugs are cflective defibnllators and one
or morc mw be tned by 1njection mto the
chamber of the auncle or ventnicle (see Table
NIV page 79)

1 Novocun {procune hndrochlonde) —
10 to 20 cc of 1 1% solution

Pronesty] (procune amude) —100 to
200 mg

Potassium chlonde —05 to 25 milh

equnalents (1 to 5 ce of ¢ 37% solu

tion)

\ylocunc (hidocune hydrochlonde) —
Recently this drug has been shown to
correct ventniculwr fibnlltion effec

tivedy n 21 out of 23 dogs® These
prelmmary evpenments showed that
ventricular mjection of \ylocune was
the most effective treatment for ven

triculw fibnlliton m dogs  As yet

studies concerning the use of this drug
mn m 1re not nulable It can be as

I

—

11

=]

v



80 COMPLICATIONS O REGIONAL ANLSTHESIA

sumed that it can be used in 2 dosage
similar to that of 1% Nowvocun :c,
10 to 20 cc of 4 1% solution

Re establish heart beat —If defibnilation 1s
effectne then attempts to re establish hewt
beat 15 deseribed under Cardiae Arrest pige
77 to 79 must be undertihen

Precaations ~—Onee the heart has started
to beit normally the followng preeautions
should be obsered

Do Not Close the Chest Too Soon —The
chest must not be closed prematurely for
crdize fulure may recur ©

Do Not Do Additonal Surgery —When
cardiac fulure occurs and 1t 15 treated sabis
factorily other surgery umless i1n stself hife
saving must be postponed to another tune
It 1s better to stop surgen nd let the patient
Ine to be opernted on another dvy thu to
have lim die tryng to overcome the msur
mountible odds of cardine fulure plus « long
surgicsl procedure

For he who fights and rung 1w
My Ine to fight wother dw
But he who 1s m battle slan
Can never nise 1nd fght agan”

—Olver Goldsmuth 7

AFTER CARE OF THE PATIENT RESUS
CITATED FROM CARDIAC ARREST
OR VENTRICULAR FIBRILLATION

Onec 1 patient with ventricular fibnlltion
or cwrdinc arrest has been resusatited the
physiczan may deww 2 small aigh of relcf
But he should not be over optimistic for if
postoperative  trentment 1 not  cwefully
planned nd supenvised the patient my die
from the effects of cerebral edema caused by
the anoxi1 which 1s = result of acute cardine
falure Saklad # states  “After re estabhish
ment of the heart beat ny one of three
things may result There mav be complete
recovery of the heart beat respuation d
cerebral function The hewt mvy functon
properly respirabion may be satisfrctory but
because of 1dvance ovvgen depnvation to the
brun there may be altered cercbral function
On occasion the heart may recover but res

preation will not be resumed with ulbmate
denth of the pauent Often 1 patient may
Linger unconscious but breathing well with
seeamngly good heart action and die after 2
protracted penod of 1 to 15 dyys These pa
tients exhubit the charetenstie bramn damage
of cerebral hypoun”

Scidon et af % stress the importance of the
reltionslup of cerchral edemt m the post
operatn e penod to cerebral anoua dunng the
surgienl period and state  Permanent dam
age to the brain as e result of acute cercbral
anoxia not only ts @ function of the duration
of the anoxic episode but also w the case of
sublethal periods of anovia must be condr
twned by the duration and sevenity of post
anoxie cerebral edema It 15 suggested that
1 considerble portion of the permanent cere
bral damnge reported mn these unfortunate
e1ses muy be the result not of the imtial msult
but mther  penod of untreated cerebrl
edemn subsequent to the imtial mnsult”

Courville » Sallad 4 nnd Lucs ° ® hae
found that the ewhest change m the wmoue
bram is edemt If this 1s rymdly absorbed
the cells recover but if at persists then fur
ther oxygenttion of the cell 1s mmpured by
purely mchimeal mews so that ypovia of
the cell 15 1ggrwated and 1 vicous ovele s
established that eventunlly lends to the death
of the cell The signs 1nd symptoms of brun
edemn are referable to the central nerous
svstem 1e  coma  restlessness  screaming
contulsions cte When these are seen the
outcome 15 questiontble  Treatment to reduce
cerehbral edema must be immediately st
tuted with other generilized supportve ther
apy f these pitents e to be sawed from
bran damage wd deqth

The physician should not wast uatil the
1bove signs and symptoms develop As soon
45 the patient 15 returned to the ward the
phy sicsn must mststute the follow ing therapy
which 15 wmed at lessening the cerebral
edema ovgenating the bram cells and re
versimng the viewous ¢ycle

Admsmster  Serum  Albumm — Although
serum bumun constitutes Jess than 60% of
the totdl plisma protems 1t 15 responsible for
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Ahout 807 of the totil osmotie cffcet of
phsma™ Fifty ce of albumm s esmobic Ay
equntkent to 250 ce of phamt and wilt usu
Ay withdrms 8 to 3% times ts own volume
of fimd from the tissucs e fftean munutes
Cates and Crue™ Sckdon o af % Shilden
et al® and Mover  beherve that scrum atha
i 18 supenar to wost of the commonly used
detiwdrating ngents, such s 506 duistrose or
sucrose and other blood volume (ypanders
Coles® cae of cardine wrest wiach sl
sted enidence of corebirl edom e the post
operitne peniad and which was successfulh
treated with scrum aihumim would substan
tiatc ths preference Honever if scrum albu
nun 1s nat v ulablc the other solnhons mm
be used

Dosage ~Gates and Crug ™ advocate that
60 to 80 c¢ of senum albumm solution (5
m /20 cc ) e rdmnssterad mtravenoush in
6 to 10 mnutes and that flmds be withheld
from the patient for the next 8 hours  Daoses
s Iarge s 300 ce to 500 co (75 to 125 gm )
of salt poor human serum albumin hwe been
gnen oser 1 one hour peniod without un
toward effects to reduce cerebml edemn asso
crated with barbsturate posomng© Cases of
cardire fatlure 1t the Mason Chme m which
serum albumin was used demonstrate that
80 to 120 cc {20 to 30 gm ) can be admm
wstered intrascnously m 6 to § manutes cvery
4 to 6 hours without harm

Compl of Ad: g Scrum Al
bumin—None have been ohserved at the
Mason Chime  but Cutter mentions pulmon
aty edema respirdtory embrrrssment and
cardac decompensation 15 possibilitics 8

Restrict Intravenons lwds —During treat
ment of cerebral edemn flurds should be with
held or hmuted to a mmmum  Normal saline
solutions should be 1voided under most ar
cumstances 45 they may cause death by ¢
centuating the edemn

Admmster Oxygen ~—~Oxygen should be ad
mmstered m gh concentration by mask or
tent

Use Antithiobies —These patients may de
velop pneumoma If the chest wall has ben
entered without using wepsis as o5 hlely the

chiest seall, the ploural ety and/or the pen
cadil space ma beeome anfected Al pre
cwtions to woud infection must be taken

Supportive Therapy —~Figh vitamin intke
food and flurd by mouth stir up ramme (1
cieal sucion moving from sude to side
coughing of the pitient and earh ambul
tion} good nursiag, care, and fcctve mons
to reduce by parthermin of present 1¢ aleohiol
b see packs te wall 2l contnbute greath
to the prtients recoven

Care for Chest Wound —The usunl routine
cre of 1 chest wound 1¢ under water drun
age, cte, will sufficc

COMMENT

The Intravenous Use of Novocam (procaine
hydrochlonde) mn Cerebral Edema —The use
of wtrnenous Nosocun to overcome the
qeute wmovc stite following episodes of cere
bral anonta has been adsocstd by Cour
wlle t o stites “The encourngmg expen
ences with the vse of procune Indrochlorde
(1 gm n hter of 27 glucose 10 normnl saline)
m the treatment of cerebral mmowt of o her
causes (Olsen Amves, and Mannaco,
1930 ) would suggest sts value in these post
anesthetie eises  Its use 15 mdicated 1 view
of the secondary and often long standing v 1s0-
motor effects of anovemin alrends discussed
Procune 15 presumed to stabnhize sasomotor
control with consequent improvcment i the
patients chimedl state of the onginal msult
has not been too profound Tt should be g en
mtrivenously by slow dnp once ar twiee a
dyy until the pitient has recorered or until
further cfforts 1re obviously useless”

1t 15 our behef that serum albummn 1 pref
erible to wtrwenous Novocan The w e of
mtravenous Novocun as advoeated 1bove ne-
cessitates the admimistration of irge volumes
of solutions One of the pnnaples of tret
ment of xcute corcbril edema is the restriction
of find mtake
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CHAPTER 8

Pam

Tus coarrzn 15 2 generd suney of the
causes of pun wiich may be assocated with
1 regional block procedure  Pun tccompanies
many comphiertions discussed an this text and
in most instinees 1t 15 of concern only an that
it cawses the patient discomfort However
1t my be 2 signal of 4 sertous compheation
eg poeumothorwn neuntis spmal cord m
jury ete nd chapters concermng these com
phertons shonld be consulted

ETIOLOGY

When pun 1lone oceurs dunng the execn
tion of 4 block procedure st 1s usually crused
by munor trauma, but when it persists for
more thin a few days following 1 block
ciuses other thin the imtid trauma should
be sought mfection tissue degenerition ete
In general pun followmg 1 regional block
procedure 15 due to

Tissue Traums —Trama to tissues from
needle punctures alone 1s of no serious con
scquence The patient may complamn (1) of
burmng caused bv distention of the tissue
when 1 skin wheal 1s made  (2) of electne
like sensations when a nerve ganghon plevus
of nerves or the spmal cord 15 wnpled wd
{3) of deep whing pun when the muscles
and peniosteum are prerced  In most of these
cises the pun censes immeditely followng
the mmechon of the local anesthetic agent or
the removal of the needle and of st returns
1t persists for only 1 day or two and requires
ne walgesics for its control

The exception to this s the development

or {4) mjury to the spintl cord  In these cises
the pun mas persist for 1 prolonged penod
of time particulardy of the nenous tissue 1s
damaged Pun from smpunes to the spinil
cord 15 usunally permanent wlile that which
results from wyunes to the penpher! nenes
or ther roots often disappers 15 the nene
regenerates However m some cases pus
followmg peripheral nene dumage my per
sist even fter the nerve heds becwse 1 pat
tern of pun ss estabhshed which perpetuates
stself

¥njection of Unphysiologie Selutions —Pamn
may oceur following the mjection of

Local Anesthehc Agents Dissolved m Dis
tilled Water —Pun from the mnjection of
distifled water usually disnpperrs within « few
mnutes and does not recur

Neurolytic Drugs—The mutial pan which
follows the wse of neurolytic drugs e
alcohol phenol propylene and polyethylene
glycol ether and excesstve concentrations of
Iocal anesthetie drugs usually diseppeus as
the drug used exerts its nnesthetic effect but
1s thus wears off the pun recurs if neunts
sloughs or stenle vbscesses develop (see
Chapter 10 page 102 and Chapter 11 page
114)

Certain Local Anesthetic Solutions eg
Cyclane (hexyleane) — Ruben wnd Ander
son! report that Cyelune burns on mjection
but that this response disappews when the
drug everts sts nesthetie effect and uswnlly
does not rexppewr when the drugs action s
dissipated  Onh two excephions to this he
been called to the authors attention  In these
1 brachsal tis followed the use of thus

of {1} 4 hematomn under the p
{2} an bscess or osteomyehtis {3) neunttss

drug to block the brachil plevus

{841



PAIN i

Soluhons Confanunated Iy Mctallic Tons
Released from Mctal Parts of Syrmges and
Receptacies —Solutions cont wmnted by
metl sons scldom ewse pun dunng the
phvaologiend offect of the locd amesthchie
drmg but ma dp soof swellmg of the tissues
and/or neuntis desvdlop (s Clipter 10 page
94 and Chapter 1), pue 114)

Infection —Pun dmnst mvariably accom
pames mfechon tnd this v pasticuledy true
if osteomyehtis or n absecss results

Pacumothioray ~{scc Chapter 6 page 58)

Stellate Ganglion Block —1t 15 not uncom
mon dunng the pliang of the needie i the
region of the stdlate ganghon or during
jection of the sofubion into it that the patient
compluns of pun n the shoulder i the
chest, or 0 the jaw partcularly of the needle
s correcthy plwced  Thus tpe of pun re-
sembles that such oceurs sn angma pectorrs
and 1n a pabient with coronany artury disease
mn rpresent frue mgina Pun i the shoul
der scapuly or chest usually mduates stimu
Intion of the stellate ganghon while pun
the neck nd jw usually mdicates stimulation
of the cervical sympathetie chaun abose the
region of the stcllate ganghon However the
pun myy also be caused by stimulton of
the perosteum  soft tissnes or somtic nerves
In most cases the pam s due to shmulation
of the ganghon itself or other sympathetie
fibers when the needle 1s correctly pliced
When the needle s incarrectly placed the
pun s due n part to the shmultion of pen
osteum or bone 1nd this type of pun may be
referred to o somatic region

Vascular Acadents~Paun (other than an
gini) tccompanymg vasculwr acadents may
occur folfowing regional blocy procedures as
2 result of the normal borrowing lending”
mechamsm of the v scular svstem which mwy
follow o block proccdure (sce Chapter 25
page 233}

Pamn in the Legs Durmg Admumstration of
Epidural Blocks —When 2 Iwge volume of
solution 15 wntally mnjected into the eprdural
space parbicularly m the caudal region the
patient iy complan of 1 aching cramping
pam in the buttocks thighs and calves Ths

accurs rhitiscdy frequently of the Joctd anes-
thette went s mpdted opdly schen admin
wterng n cdal to 2 hghtly medicated obstet
rcl patient 1t 1s no sn to discontinue the
procedure, fthough the imgcction of the Jacal
anesthe tic solution should be sfowed or mo
mentanly stopped  As 1 mntter of fact this
type of pam s one of the most relnble signs
tht the needle 1s correctly pheed m the
cmdaf emnd
Drodrast —(sec Chapter 10 page 101]

SIGNS AND SYMPTOMS

Pan obviously varies i mtensity and mas
be dall throbing burning, sharp stabbing
or 1 combinttion of these, depencing on sts
cwse The pun m be more severe duning
motion or when the physicin certs pressure
over the aren In general pan which aceom
puntes plurad arntation, neuntis abscess
formaton spinal cord injunes and other sen
aus compheations 1s the most troublesome wnd
1ts vehief requires heavy sedation nd, m some
estreme c1es othur nenve blocks with foeal
anesthetic agents

PROPHYLAXIS

The avordrnee of pun during and follow
ing remond bloc yroccdures requires (1)
correet medication (2) evplwmtion of the
proccdure so thit the patient does not jump
when the needlo 1s pliced and thereby cause
sts musplweement, (8) wvoidanee of mulhple
trumatizing plicements of the needles  (4)
prevention of nfection from breaks m tech
nmque, wd {3) the wordmee of nearalytic
drugs unless the patnt 15 cogmzint of their
possible compheations and the phys o1 s
willng to weept the nsk of A ncurts of
abscess ete

TREATMINT

In most mstances pun s of a minor niture
ma sts rehief requires only (1) active use of
the part mvolved {2) loeil heat (3) physio
therpy  wd/or (4) wpinn {1eet Isthiey he
aeid) 10 to 25 gramns  If the pun anses with
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sudden seventy or if it persists and becomes
more severe, then the possibality of the dc
velopment of 2 serious compheation must be
considered The specific treatment of pneu
mothorax, neuntis slough abscess cellulitis
ete, may be found 1n the chapter speaifienlly
devoted to these problems

If angmal paun sets n dunng 1 stellate
gnghon block nd »f the needle 1s thought
to be correctly placed the best treatment 1s
the mjection of the blockng 1gent The au
thor feels as do Adrsan: ¢f ol that if 1 pr
tient compliums of pun i the chest dunng
needle plicement the procedurc should be
camed to complction and the bloching gent
myected The pun caused by the pheement
of the needle or the shmultion of the stellate
ganghon m1y result n constmiction of the
coranary vessels but parlyzing the ganghon

or the tren from which the ecrting stimulus
onginites by mjecting the amesthetic solution
will usunlly refieve the pun cither by anes
thetizing the sensory fibers in the arca or by
dilating the coronary vessels?
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CHATTLR O

Bleeding Followmg Puncture of Blood Vessels

Thic ruacturst of needles duning, regtonal
block procedures mav cuse bleeding into the
tissues from trumn to 1 blood vessdd Tlus
ma\ only result in ecchymosis or the forma
tion of 1 hematoma but under speaific ar
cumstances cither permanent tissue damage
or death can follow

LTIOLOGY

The primany cause for the bleeding 15 of
course the punctunng or teinng of 1 vessel
from either needle plicunent or ramoval
Whether or not the bleeding from 2 dimaged
vessel produces minor or senous consequences
depends on (1) the anatomical structure of
the arer of the body bemng myected 1c
whether the nerve hes in a4 space 2 potental
space or 15 surrounded by firm mesenchymal
tissue  (2) the vasculanty of the area bemng
mjected (3) the coagulition time of the
blood and (4} the drug injected

Anatormical Structure of the Area of the
Body Being Injected —Blecding into areas of
the body other than the face will be confined
to small wreas of ecchymosis and 1s usually
of no senous consequence 1n the patient with
a normal clotting time The fascin muscles
ligaments tendons and penosteum as well 1s
the hyaluronic acid 1 the subcutincous tissue
act as barners to hmit the spread of blood
and the elotting mechimsms seal the vessels
Therefore Iarge hematomatn seldom form

However 1f a block of the branches of the
tngeminal nerve 1s undertahen and a4 blood
vessel 15 punctured a large hematoma may
form m the eyelds, check or jaw wathin 10

to 80 scconds The face 1s particularly vulner
able to tlus complicition because ats ven
phable easily stretched shin offers no ob
struction to the sprewd of blood (see Figure
17, prge 87) In these cases the bleeding
gocs unabated until either the blood vesscl
seals itself or the blood fills the space and the
pressure outside the vessel equals the pressure
from withuin  Other than temporary discolor
ation and distortion, this tvpe of compheation

Tigure 17 Bleeding following block of
nerve at the foramen rotundum

the muullary

{sr]
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Figure 16 Divcoloration wnd proptosis of an cve fol
lowing a maullany alcohol block at the foramen rotun

dum far tic  Acute hiemorthage into the orbnt fol

Jowed the block with gradual loss of vision over a

pertod of 5 minutes Patient could not open his eye
1d

causes no problem except i the orat  Here
the spacc 15 hmited and even in the patent
with 2 normal clotting mechamsm  the bleed
ing may be rapid enough to cause excessive
traorbital pressure wnd damage to the optic
nene hefore the vessels seal (see Figure 18
page 88 and Figure 19 page 89)

Vasculanty of the Area Injected —The head
and neck are aghly vascular 1 companson
to other parts of the body and therefore the
chances of inadsertent puncture of a vessel in
these reas are many times greater than in the
other body areas In additon the face often
reacts to trauma by “flushing 1e  the vessels
dilate and this 1 atself predisposes to bleed
g These factors mn addition to those of the
anatomical structure of the head mentioned
previously account for the high weidence of
hematomata following penpheral nerve block
or even local nfiltration mn this part of the

body
Coagulation Time of the Blood —When a

ptient has an extended clotting time due to
a blood dyserisin (hemophiha ete ) or anh
cowgulnt therapy and 2 blood vessel 1s trau
matized 2 catastrophic hemorrhage may re
sult!® Tor exumple In the normal healthy
patient hleeding into the ¢prdural subarach
noad or retropentoneal spices 15 not senous
beeause the hole i the blood vessel is closed
by the clotting mechamsm of the blood before
pressure ean build up to + degree sufficient
to damige 1 nerve or before 1 severe loss of
blood endangers the patients life  But if the
patients clotting time 1s Jonger than normal
blocking of the nenves coursing through these
spaces 15 singularly hazardous In such a case
if the hamorrhage goes unrecogmzed or proses
to be uncontrollable 1 neurological comphea
tion or death may result” ©

Drug Inpccted —Ncurolytic drugs r¢ al
cohol phenol Efocaine etc not only cause
degener ition of the nenve but also may dam
age ather tissues resulting in ecchymosts even
when injected 1n the patient wath a normal
clotting mechamsm  In one case at the Mason
Cline the use of Efocame 1n an mtercostal
block resulted 1n an ecchymotic area which
measured 6 by 10 mches It 15 debatable
whether the Efocaine (Novocun in propylene
glycol) cused damage to the blood vessel o
whether the Novocam per se by its vaso
dilntory action prevented the normal physio
logic retraction of the vessel and 1its rapid
sealing In any case with aqueous local anes
thetic soluhons we have not observed such 2
reaction mn over 2000 patients receiving nter
costal block

Ecchvmosis mny also follow the subcu
taneous 1njection of Diodrast This has been
observed by the author and one of his rest
dents LeGrande Anderson following the sub
cutneous njection of the drug mto therr
forearms to imvestigate deletenous effects
which might appear following the use of this
drug m dignostic or therapeutic block pro
cedures

If the 1bove mentioned drugs are injected
mto a patient with an abnormal clotting
mechamsm the resulting hemorrhage will
probably be more severe
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SICNS AND SYMI'TOMS

The siens and sumptoms of blecdmg de
pend on the amount of hleeding and the araa
or spacc into winch the hleedmg occurs The
onsct may be recogmzed immechiatchy by the
sweling and other wens or it mv b
adiows with 1 newrologreal complieation or
1 savare £l m blood prossure as the first
evdence of hemarrhage

Swelling T eclvmosis and Pun —Onc or
more of these 13 usunlly the first sin of blocd
mg mto the mescnclivmal tissues the orbat
and the retropentona i sprcc One mn occur
without the others, but in mny mstances il
are present None but pun as scen when
blceding into the ¢prdurl or subarachnond
space oceurs

Hematoma —If the swelling s macked 1
hematomar mw hive occurred  Tematomatn
the size of lnrge grapdfnut formmg m the
retropentonc il space following lumbar sym
pathetic block 1 conjunction with nticogn
lant theripy have been reported~ ® Grunves®
reported five such cases 1n one of wiich the
hematomn ws not noted nd the corrcet ding
nosts was not established until five dvs had
clapsed This patient recoscred

We have seen 2 subpenosteal hemorrhage
i the sacral area following transsacral block
m a femaile with 2 nonnal clotting ttme It
forced the patient to remun 1 bed for 10
davs In this case walking marhedly accentu
ated the pun which radiated into the hip
Jomt and down the leg  Cases of this seventy
are infrequent

Only Iy does 1k 1 persist
longer than a few wechs or become crlefied
Even when hematomata calaify they do not
usually cause pain My associates and I have
seen only one mstance 1 which 1 hematomn
did not absorb 1n less than two to three weeks
In this case a hematoma the size of 1 clucken
egg formed from trauma to the subclavian
artery after a brachial plexus block It per
sisted without causing pan for six months
before disappearing and during this time the
mans only complant was of swelling X ray

studies revealed small areas of caleum

0Ol BIOOD VLSSITS 89
the homatoma but this was eventually b
sorbed This comphication docs not present 1
contr undication for bracliml block procedures
for the ¢ase here aited 1s the only one of 1ts
hind to appear m over 1000 brachinl plevus
blocks performed at the Mason Chime

Neurologic Signs and Symptoms —Ncuro
Togic signs and symptoms scldom accur from
blccdimg to the tissues but they may result
from blecding 1into the orbat ind ¢mdural or
subarichnowd spaces  Such bleeding 1s 1 dis
tinct possihility when the coigulation time 1s
prolonged but also may happen when at as
normnl

Bleeding to Orbit —Bleeding nto the
orbit 15 usunlly first discovered from 2 swell
mg or ipparent swelling of the eyehds nd 2
marked cxophthalmus  As tension mounts
punn the eye develops diplopin ensues and
if the bleeding does not stop loss of vision
follows within 5 minutes or so from pressure
on the optic nene and/or the ophthalmic
blood vesscls In one such case seen at the
\ason Clime the blindness was permanent
(sce Digure 18 page 88 and Tigure 19 page
89)

Bleeding, anto the Lndural and Subarach
noid Space —Usually the first signs and svmp
toms of this complication are motor and sen

Figure 19 Patient shown n Figure 18 4
(Bottom) Shows decrease 1n swelling of eyeld and

dys Iater

discoloration  { To,

») Shows ability to open eyelid
Motion of the eyeball and action of the pupil re the
same as of the norml eye However the patient has

not 1ccovered any viston 1n thys eye
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Figure 18 Discolorition and proptosis of an ¢ve fol

lowmng a maalliy alcohol block at the foramen rotun

dum for tic  Acute hemorrthage into the orbt fol

lowed the block with gradual loss of vision over a

penod of 5 minutes  Paticnt could not open hus eye
hd

causes no problem except in the orbit Here
the space 1s hmited and even mn the patient
with a normal clotting mechanism  the bleed
g may be rapid enough to cause excessive
traorbital pressure and damage to the optic
nerve before the vessels seal (see Figure 18
page 88 and Figure 19 page 89)

Vascularity of the Area Inmjected —The head
and neck are hghly vascular in comparison
to other parts of the body and therefore the
chances of madvertent puncture of a vessel in
these areas are many times grcater than m the
other body areas In addition the face often
reacts to trauma by flushing 1e the vessels
dilate and this n itself predisposes to bleed
g These factors m addition to those of the
anatomical structure of the head mentioned
previously account for the ligh inexdence of
hematomata following peripheral nerve block
or even local mfiltration m this part of the

body
Coagulation Time of the Blood —\Vhen 2

patient hias an atended clotting time due to
1 blood dvscrasia (hemophilin ete ) or antt
corgulant therapy and a blood vessel 1s trau
matized v catastroplie hemorrhage may re
sult!® For cvample In the normal healthy
patient bleeding into the eprdural subarach
noul or retropertoncal spaces 1s not senous
beeansc the hole 1 the blood vessel 1s closed
by the clotting mechanmism of the blood before
pressure en build up to a degree sufficient
to damage 1 nene or before 1 severe loss of
blood endangers the patients hfe  But if the
patients clotting time 1s longer than normal
blocking of the nerves coursing through these
spices 1s singularly hazardous In such a case
1f the hemorrhage gocs unrecogmzed or proves
to be uncontrollable 2 neurological complica
tion or death my result” ©

Drug Injected —Neurolytic drugs 1e al
cohol phenol Efocune ctc not only cause
degeneration of the nenve but 1lso masy dam
age other tissues resulting in ecchymosis even
when mjected i the patient with a normal
clotting mechamism  In one case at the Mason
Chnie the use of Efocamne i an intercostal
block resulted i an ecchvmotic area which
measured 6 by 10 inches It 1s debatable
whether the Efocaine ( Novocun in propylene
glycol) caused damage to the blood vessel or
whether the Novocain per se by its vaso
dilatory action prevented the normal physio
logic retrachion of the vessel and 1ts rapd
sealing In any case with aqueous local anes
thetic solutions we have not observed such a
reaction m over 2000 patients receiving mter
costal block

Ecchymosts may also follow the subcu
taneous mjection of Diodrast This has been
observed by the author and one of his rest
dents LeGrande Anderson following the sub
cutaneous mjection of the drug mto ther
forearms to vestigate deleterious effects
which might appear following the use of this
drug 1n diagnostic or therapeutic block pro
cedures

If the above mentioned drugs are mjected
mto a patent with an abnormal clotting
mechamsm the resulting hemorrhage waill
probably be more severe
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SICNS AND SYMPTOMS

The smms and symptams of blecdmgg de
pend on the amornt of Dleeding md the araa
or sprce mto which the bleedmg occurs The
onsct may b recogmzed immedintedy by the
swelling and other signs or ft maw be an
adious with 1 neurologicn] comphetion or
1 sevare fall i blood prossure as the fint
vdence of hemorthagc

Swelhing Y cchvmous and Pam —Ome or
morc of those as usually the fisst sign of bleed
g mto the mesenchymnl tissues the orlnt
and the rtropcntonaal space Onc mw oceur
without the others hut i many st mees 1l
are presat None but pun s seen when
blecding mto the (pudur] or subarichnmd
spice occurs

Hematoma —If the swclling, v marked 7
hematomr mn hwve occurred  Hematomata
the size of large grapfnnt formung, 1 the
retropenitonen] spice followang lumbar svin
pathetie block an conjunction with anticoagu
Tt theripy hive been reported » € Crives®
reported five such cases 1 one of winch the
hematoma w1s not noted d the correct ding
nosts wis not estiblished untdd five days had
clapsed  This patient recovered

We have secn 1t subpenostaal humorrhage
m the sacral arc following trnssacral hlock
i a female with 1 normnl clotting time It
forced the patient to ramun 1 bed for 10
days In this cse walking markedly 1ceentu
ated the pun which rdnted into the p
joint and down the leg  Cases of this s ety
are mfrequent

Only occasionally does 4 hematomna persist
longer than 1 few weeks or become calafied
Even when hematomata caleify they do not
usually cause pun My 1ssociates and T have
seen only one nstnce 1n which 1 hematoma
did not absorb 1n less than two to three weeks
In this case 1 hematoma the size of 1 chichen
egg formed from trauma to the subclvian
artery after a brachial plexus blocl 1t per
sisted without causing pam for six months
before disippearing and duning this time the
mans only complamnt was of swelling % ray
studics revealed small areas of caloum 1n
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the hamatomy but this was cventinlly ab
sorbed This complication docs not present 2
contr undicition for brachd black procedures
for the easc hare ated s the only one of ats
kind to appcrr m oser 1000 brachinl plexus
Wocks performed at the Mison Chine

Neurologie Signs and Symptoms —\curo
Togic sins and symptoms scklom occur from
blecdmg into the tissues but they may result
from blccding into the orlst and epidural or
subradimond spaces Such Dleeding s a dis
tinct possibilits when the congulation time s
prolongad but o may happen when at s
norml

Bleeding, into Orhit —Bleeding into the
orbut 1s wanlly Grst discovered from 4 swell
ing or ppirent swelling of the evelids and 2
mirhed cvophithalmus  As tenston mounts
pun n the ove dovdops diplopia ensucs and
if the Dleeding docs not stop loss of vision
follows wathin 5 minutes or so from pressure
on the optic nene mdjor the ophthalmie
blood vesscds In one such ease seen at the

Mason Chme the blindness was permanent
(see Tigure 1S prge 85 nd Digure 19 pre
59)

Blccdmg wmto the I pudural and Subarach
noul Space —Usinlly the first signs and ssmp
toms of this complicition are motor and sen

ey
e

H}g‘;;c 19 Patient shown m Tigure 18 4 days Jnter

{Bo ‘nm) Shows decrcase 1n swelling of cyelid wnd

Mnt?ount;m]: {Tap) Shows ability to open eyelid

M n of the eyeball and action of the pupil are the

me as of the normal eye  However the pitient has
not recovered any vision n this eyc
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sory changes, mnd their onsct 1s usually noted
4 to 24 hours following full recovery of sen
sory and motor function from the mesthenc
procedure A retap of the patient my dis
close frank bleeding Blecding nto the ¢
dural space does not usurlly producc severe
or permanent ncuralogic sequcde stnce the
bload may escape via the wtervcrtebeal for
mina and marhed pressure on the nenves may
not develop Bomea® reports an instance of
bleeding 1nto the subarichnoid space m 1
patient with 4 prolonged elotting time 10
which the first evidence of the complication
w1s a caudt equina syndrome

Blood Pressure, Pulsc and Respreation—
Normnlly there 1s httle or no change n the
blood pressure following small areas of eechy
mosis  Ifowever hemorrhage nto the ept
dural subwrachnod or retropenstonenl spices
ean be of sufhcient magmtude for the blood
pressure to £l and the pulse and respiratory
rates to wmerease If the cwse of these signs
and symptoms 35 not recognized and treated
immediately, severe shock may rypdly de
velop and death may result  OF the five cnses
of severe hemorrthage into the retropen
tonenl space following the use of lumbar sym
pathetic blocks 1 conjunction with Dicumarol
therapy which were reported by Grives® two
of the patients died from the complication
O Connor et al- also report a fatahty from
the same cause

PROPHYLAXIS

Do a Careful History and Phystcal ~Pa
tients who are to have 4 regional block pro
cedure whether for an operation or a ding
nostic or theripeutic block are entitled to a
complete ustory and phisical examnation
before the block 1s executed  Otherwise blood
dyscrasias ete, may not he noticed untd 1t
15 too Inte

Avord Trauma —The needles used m bloch
procedures should be sharp and the gauge
should be small, 1e 22 gauge or smaller
Multiple punctures should be avosded par
ticulardy if a therapeutic sympathetic block
ss used m conpnction with anticoagulant
therapy
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Apply Pressure to Bleedmg Area~lf 2
blood vesscl 15 punctured  mnual pressure
should be immediately apphied over the area
so b to compress the soft tissue area mte
which the blood may flow, thereby avording
or 1t feast decreasing the size of the resultant
cechymotie wren or the humatoma

Avod Regional Block for Surgical Pro-
cedures i Patients with a Prolonged Coague
lation Time—The waihbility of medical
anesthestt m most areas and progress m the
devclopment of new drugs and gases for gen
cral anesthesir hwve rendered 1t bkely that 2
correcth  admumstered inhilation or mira
venous amesthetic will be tolerated by most
prtsents wathout it effect  Therefore 1t 3
perhaps best to woid regional block pro-
cedures 1 patients whose clotting tume 1s
prolongud

Avord the Use of Sympathetic Block When
Anticoagulant Therapy Has Been Instituted
—A number of authors hve ciutioned 1gamst
the use of these two types of therapy at the
same ttme® 3 Pratt® does not agree with
them He believes that the 1deal treatment
for yascular lesions 1s the concomitant use of
anticonguln drugs to prevent thrombus for
mation and emboli nd sy mpathetic bloch to
prevent yvasospasm of the damaged vessels as
well 1s reflex vasospasm of 1ts collaterals Fur
thermore lie 1s convinced that 1f the phy
sicians smvolved 1o the tretment of such 1
patient are shilfful And carefully observe the
pttent who 1s reccvmg both types of ther
apy the action of the anticorgulant drug may
be reversed without complications if hemor
rhage should start On this subject he states
It 1s kely that senrous and fata} hemorrhages
have been blimed on anticorgulant drugs
when Inck of skill on the part of the person
admmstenng them was the true cause We
have been through the phase of dangerous
and fatal anesthesin gnen by untrmned m
terns and nurses Thiopental (Pentothal)
sodim or spmal anesthesia will Jall 1n sec
onds if mncorrectly admmstered Patients have
died from tension pneumothorax bectuse
someone did not know enough to asprrate the
air from the pleura Yet, we do not hesutate
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to use theee nanesthcties or to open the dhest
We do howaser demand that the admmis
tritor know the anestheic and Bow to handle
it W alwo make cortun thit the postopera
tne pemod after thorrae sreny 1s corredhy
handled  As with other tharpoatic modah
ties the safcty of nticoagulnt drugs as wedl
as sumpathctie none Blodks used ungly or
n combnation dcpends hirgely on the Al
ity and hnowledge of the poron who as ad
minstenng tham 1 due precations are evr
ased  these two complomenting forms of
thampy can e used togather safch for the
bencfit of the pateent ™

To ditc 1t the Mason Clime we hive not
hesitated to use svmpathetic blacks 2 pa
tint recaning mticogulnt thapy Woon
sist on the of 2 22 or smiller ghuge
needle and nend multiple trmumatic punce
turcs No hamorrhge of 1 savere nature has
been encountered np 1o the present

Furthcrmore at should be ramemberad that
when bleeding occurs dunny, the concomutant
use of anticoulint theripy and sumpathetie
block the p meture of 1 blood scssed from
the Block proccdure 15 not 1w ws respon
sible: The Dbtcrature adequatedy estiblishes
that hemorrhage may occur spont meoush
during, anticorgulnt theripy (see Digure 20
page 91y 4 e 0

usc

TREATMENT

Bleeding 15 treated nccording to its scyenty
its e1use and the signs and symptoms which
appear

Swelling, Cechymosts, and Hematomata —
When swelling 1s first noted the appheation
of pressurc 1nd cold packs over the arer mav
greatly reduce the degree of swclling and
avord the formatson of a hematoma If this
treatment 1s unsuccessful and 1 large area of
ecchymosis or a hematoma results the njec
tion of 10 to 20 cc of norml saline cont uning
150 to 300 TR U of hyaluromdase (Diffusin
Wydase Aldase) nto and around the hema
toma or cechymotic aren followed by gentle
massage of the area and 2 pressure dressing
will greatly facilitate the absorption of the

blood This therapy decroses the size of the
hematomy and wses the cechivmotic aren to
disappcrr more ryndly 7% Onee the bleed
g s gtopped s mosst dressings my
hasten the rabsorption and also Jessen paun
shiould at be present The pan scddom war
rants scdtion

Oslital Swelling —Usualhy Ittle en be
done about blecding into the orbit since st
oceurs so rapidv - Novertheless, whenever
this complication results arrespective of ats
scvants consultation with an ophthalmolo
mist should be sought immedintcdy

Blecding mto the Retroperitoneal, Fpidural
or Subarachinoid Spaces —Treatment m thesc
cases mvolves (1) the correetion of hyvpo

!
|

(BN
RS

Tigure 20 This patient was referred fo

ganglion block with possible embelism atg J.:bi;ecl}ll:tl?
attery A review of her history revealed that she was
on anticogulant therapy followmng pelvic surgery

No block was performed when 1t v 1s found that clot

ting time was greatly merewsed The swelling of the
arm was thought to be dne to bleeding mto (he tissue

‘This proved to be the case for when the clotting time
was retumed to normal the arm stopped swelling and

mproved
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tension and shock when they occur  (2) the
reversal by the intermist of the anticoagulant
therapy f such 1s being used  and (3) mme
dite consultation with 2 neurosurgeon if
blecding mnto the eprduril or subirachnord
space 15 suspected and/or neurologieal signs
wd svmptoms develop

Reverse the Lffect of Anticoagulant Ther
apy —It should be noted that when heparin
15 used nd bleeding results the action of the
hepirin mnv be cancelled by using whole
blood trinsfusion protwmimne or both If Dt
cumarol (bishydroxycourumn) s used m
stead of hepann whole blood or vitamm k
or both will eanceel its action

Correct Hypotension —If bleeding 1s hrisk
and 1 severe hypotenston develops the blood
pressure must be elesated This 15 particu
Iaely mmportant n the patient with eardio
vascular diseases since the hypotension may
precipitafe other sequelie 1¢ coronary oc
clusion thrombosis m other parts of the
body etc

If whole blood 1s not immedintely available
vasoconstrictor drugs or blood volume ex
panders may be used to rasse the blood pres
sure However these 1re no substitute for 1
blood transfusion when hypotension 15 the
result of hemorrhnge

Ligate Bleeding Vessel —It 15 possible that
n certain cases surgery and hgation of the
bleeding vessel may be necessann However
the literature reviewed his not ated such
cise
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CHAPTLR 10

Local Toxtc Reactions to Drugs Used m Regronal Block
(Swelling Cellultis, Abscess, Gangrene and Slough)

Thiz mrmne “locl toviain ™ 15 defined s A re-
action of the tissue 1t the site of the block
Swelling celluliis abscess gangrene uleer
ation and slough mav follow any mfiltration
or topical apphicition of drug solutions used
0 regional block analgesin Sinee all of these
oceur at the site of application they re true
local tissue rexctions

This chapter deals speafically with those
local tovic reactions imolving pnmanly the
shin and mesenchvmal tissues  Loeal toue
reactions 1imolving the penpheral and centrl
nenous svstems 1s well as the vertebrl
column and the epidural (penduril) sprces
will be found i Chapters 11 23 and 24 on
pages 112, 212, and 226 respectnely  Drugs
used n regianal block not only include the
anesthetic agents but also include drugs used
as solvents and presenvatives These as well as
solutions used to stenlize ampules and mstru
ments m1y also cause local tissue reachions
and therefore will be included n the dis
cussion

ETIOLOGY

Local tissue reactions of the shin and
mesenchvinal tissues may be caused by (1)
faulty techmque (2) local anesthetic drugs,
(3) vasoconstrictor drugs  (4) drugs used
regronal block other than the local anesthetic
agents and vasoconstnctor drug  and (5)
mechanical pressure from mndwelling spinal
or epidural catheters

Faulty Technique —In this category are
found those factors which depend upon the
ability and conscientiousness of the physician
performing the block as well as upon the per

sonnel on whom he relies to clen stenhze
and prepare supplies necessary for the pro-
cedure

Improper Sterilization and Cleamng of In
struments —Equipment used to produce re-
gional block analgesia should be washed ¢are-
fulls with sowp and water and nnsed ade-
quately with water alcohol and ether a tech
mque familir to most nurses  Haemo-Sol and
other speainl detergent preparations 1e De-
tergex ete should not be emploved without
particulir care —if thesr use 1s not followed
by thorough ninsing damage to tissues mty
result? * Dy stenhization by autoclaving using
1 stenhizer indicator (Propper Stenthzer Con
trol Diack, etc ) 1s perhaps the most sthsfac-
tory method of assuring proper stenihzation
(see Chapter 22, page 206 for speaific stenihz
g nstruchions) Cold stenhzation of needle
syringes nd other instruments 1 phenol or
formaldehyde solutions 15 dangerous unless
the soaking 1s carefully controlled to assure
adequate stenlzing and the equipment 1s
conscientiously ninsed to remove all trces of
the sterthzing solutions Otherwise tissue
damage may result erther from infection or
from reaction to the stenhzing solution

Improper Preparation and Sterihzation of
the Drugs To Be Used —All drugs used mn
regional bloch procedures must be sterile
otherwise infection abscess and other com
plications are to be expected With the ex
ception of \slocune 2¢ without Adrenalin
(20 cc vial) which can be purchised from
the pharmaceutical houses conventently only
m stenle solutions other solutions used at the
Mason Climie for Iocal filtrations and pen

£93]
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pheral nenie block namel Pontocne and
Novocamn are prepared from enstals which
are recened 1o stenle ampules  Stenle com
mercially prepired sahne solution {Abbott
100 ce size) 1s used s the solient The
author never uses hospital prepared solutions
The ampules of the cnstals of the Joeal
anesthetic drugs the solutions of \aJocune
the solvent and the 1 1000 Adrenalin solutions
are all heat sterhized along with the needles
and svrnges m the regional block travs For
the speufi~ techmgue of autoclhning and »
list of other drugs which mav be autociced
see Chapter 22 page 207 to page 203 At
the present time cold sterhzation of these
drugs and equipment would probabh not be
considered as the best mens of preventing
contarmnation should 1 medico legal smt de
velop (see Chapter 23 page 221}

Wrong Solutions — Incorrecth  identified
solutions have been used sith cnough fre
quency even an the best of institutions  that
constant vistlance agunst such accidents can
ncver be relued  Using the wrong concen
tration of the drug or 1 solution that was
thought to be one ngent but n reahty was
another has becn the usual “faus pas” Ether
or alcohol has been imjected for Novocan
and topreal solutions which are wusualh of
Tigh concentration have been used for local
mfiltrabons and for penpheral nerme blocks
The number of accounts of these madences
n the medical hterature does not indicate the
frequency of their occurrence since this tvpe
of acadent 15 usuallk not reported

Coatamination of the Anesthetic Solution
by Solutions Used to Prepare the Skin Prior
1o Bloch —The medicine cup which s to con
tam the solution for prepanng the shin pnor
to the block should be placed mn front of
the mming graduate so that the solution used
to prepare the skin will never pass orer the
anesthetie solution  If the anesthetic solution
15 wadhertentls contarmnated and then used
a slough of the tissue or 2 neurslogical com
phication may ensue

When the slin 1s aseptically prepared the
soluton usedd particularh 1f 1t 15 a Gincture
must exther be allowed to dn or if there 1s
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an escess wiped off  If this 1s not done then
1t 15 possible to mtroduce such a solution wto
the shin or subcutaneous tissue when malang
the myection The result mas be mflammation
of the tissue or slough

Incorrect Method of Admimstering the
Agent —Jf solutions contasmng ol phenol 2
cohol propylenc ghcol or polyethey lone gheol
are placed too supcrficially or pooled (1e 2
large amount of the drug placed 1n one spot)
neerosts of the tssue and sloughs are leh
to occur  The mstructions which accompam
these products usually specifs the fastuon m
which the drug mav be adminsstered and
caution agamst superficial 1njectson and pool
mg? 4~ However Hackmever © believes that
pooling 1s onh a matter of degree and states

st seemed, sn spite of the suggested tech

me [use of small gauge needle ete} that
the oif must pool on mjection that with
different operators or the same mdun sdual at
dufferent times for a gren volume of od
ingected 1n whatever manner the onh vanasts
possible werc the size of the pools and their
number Pooling could be avoided relatneh
onh

Trauma —Eacessneh  rough prodding of
the tissuey with needles by the pinsican per
fermung a nenve block techmgue 1s to be con
demned smce hemorrhage and damage to the
tissue may result

Tissue Reactions to Local Anesthetic Drugs
—Suelhng of the Tissues—In dentistny per
sistent swelling of the tissue followmg the
use of \wlocame and Norvocan oceasionalh
appears 1 which there 15 usually no evidence
of celluliis hemorrhage or excess trauma ™!
The swelhng 15 localized to the area of an
jecion  Lundg et al® Tuded from
exper T work 1 1s that this suell
ing 15 due to the tsswe smitation caused by
copper michel and zme wons released by these
two drugs from metal equipment such as re
ceptacles svnnges and needles Thes found
that tissue swelling 15 especially pronounced
following the mjection of solutions contamnng
copper  but 15 comparshveh nsigmificant
after the 1 of sol
mckel and zme
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Wiedhng ¥ contabited fusther to this
vestiation when he chios ed that this had of
tssne rowhon did not occur snbss Adronidn
3 mcorporited m the ot b fore the m
Jechion He concluded that when the Adrena
In was omtted from e wolation rapad ab
sarption of these metathe 1ons oconrresd md
they did Bot romam m contact wath the tissoe
long enough to be nttng

Severtl antanees of s tipe of fisue
wellmg followmg the wee of “arp AW oof
Pontocune e ako becn elled to the w
thors attantion ™ \nthrop Stowns 2 atte
bited thas comphertion to 4 hissue rechon o
7nconde In the manfactre of the ssuthehie
rubber stoppers for these “carpals” an oves
se amount of zine oude was used and the
rubhier stopper on comng,  cantact with the
Pontocune salution relcsed v Trge quantits
of zinc 10ns 1

When this tvpe of persistent swelling oc
curs the physiom or dentist need not heeome
alarmed smoc 3t usualh resolves i four to
five dns with no csidencee of tissue damnge
or much paun to the patunt 7°

Inflammation  Stoughs ami Ulcerahon —
Normat {1sotame) salime solutions of the com
mon loeal ancsthietic agents 1¢ Novocun
Pontocmne Maveune \locune and Inte
came an the recommended concentrtions do
not usually per se cause tissue dumage 1416
The munimal tissue changes 1¢  vasodiata
tion, edemt and diapedesis of red blood
cells reported by Meeher ' and de Vincen
tus 8 after intramuscular and subeatneous
mjections of 12 Novocun hydrochlonde com
bined with Adreniha are msignifiewnt and
do not canse the patient difficulty

However f strong solubions of Novocam
se, 2% or greter without Adrenahn re nsed
to make a skin wheal which measures more
than % mch (2 cm ) 2 slough may oceur -
Hypertonie or hypotomc solutions of these
local anesthetic drugs my also result n dis
tention or shnnkage of the cells by everting

an osmobic pressure greater or less than that
of the cell This may cause erther teansitory or
permanent damage to the hissues

The use of Nupercane too has sometimes

crsed locat touc Bissue reactions It has
cusedd o teoable of Hus pature whon em
ploned to praduce spainal andgesin nor when
nsed as 1 tapical anesthetic: Nevertheless
spute af its refatn v camman use i the those
fapes of ropomd bladk techniques sts use m
foed mfiltrbion Geld black wnd norve block
procedures has been hmited by reports that
tissue sloughs have oeenrred followang Joeal
whltration Brandeshs 1 roports two such
c1ses and Stobr ® four

Ou the other hand some athors helieve
that Nupcreutc 15 1 son sabsfactory agent
for local mfiltrition analuesia™ 3 Reves and
Mel el ™t * performed loeal infilteation 1n
esthesn wath 4 11000 solution of Nupcreune
for cystotomies orcumasions  hydrocelecto
mtes  cxaision of suprapubie fistulae  ept
didsmectomies  and snossions of  abscesses
with entire satisfaction ” They have also used
1 1 200 solution repeatedly” for meatotor
and never encountered necross at the site of
jechion  Therefore they concluded that the
drug 1s safe for mfiltrtion and that the op
tunnl concentrtion of Nupercune for mfiltra
ton amigestt 15 1 1 1000 soluhion with 2 max
imum of 100 cc Bonier ™ 4lso states that he
15 firmhy convinced that Nupereune properls
used 15w cxeellent Jocnd anesthehe Afford
ing prolonged annlgesic blocks These writers
suggest that the shin neerosis following the
nse of Nupercune would be more properls
attnbuted to Adrenshn (epmephnne) or m
Ecetion  The fact still remuns that sloughs
have occurred 1 conjunchion with the use of
this drug s 19 "0

Review of the means whereby the » inous
Jocal anesthetic agents produce anesthesit
suggests the possibihty that Nupercune per
se mm be responsible for the slough  “Most
of the common local anesthetic agents 1e
Novocun Pontocune Intricune wnd Mety
cune produce westhestt by a selective e
versible action on the nenve fibers or cells
Reversible u!tr'zmxcmsmp:c corguliton of
protem occurs waithm the cell Tlus reversible
cffect imolves 1 number of phy stachemieal
phenomena the most wmportnt of which 1s 4
depolwnzing of the nerve fibers or cells2 28
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Figure 21 Allcrgy to self admunistered Adrenalin for
relief of asthma (contnibuted by Rowe and Rowe ™)

Depolanzation oceurs in the following f1ish
1on (1) The slt of the loeal anesthetic drug
1¢  the hydrochlonde 15 injected mnto the
body (2) The salt 15 hvdrolyzed by the
small amount of alkali n the body (3} In
this manner the base which 1s more soluble
m the lipoid nerve structure than the salt 1s
hiberated (4) The 10n of the anesthetic base
carnes a positive electne charge and this
cation 1s rendily attracted to the surfice of
negatnely charged nenve structures As a re
sult of this physiochemical process the per
meabihty of the cell membrane 1s decreased
the phasic shifts necesswry to conduction of
impulses prevented and the transmission of
these mpulses ceases or 15 slowed Thus we
see that when Novecamm Pontocame Intra
cune and Metycame produce anesthest1 they
do so by a process which s reversible s the
drug 15 detoufied

On the other hand Nupercaime and other
drugs of the qumne typedo not produce nes

thesin of the nene fibers and cells by this
sclechive raversible action but by “imtation
and partin] or total destruction of the tissue
mcluding the nerve cells *® Therefore 1t 1s
posstble that Nupercune per se may cause
tissue damage ind may result m a slough of
plwced i the eprdermis or dermus during
local mfiltrition

Cyclune (hexyleune hydrochloride) has
been introduced recently as 1 safe Jocal anes
thetie agent But Sadove ® reports four cases
of slough following the use of 1¢ Cyclame
solutions mtradermally to ruse skin wheals
The Cvclune solution contuned esther 1
200000 or 1 100000 Adrenalin He believes
that wiile Cyclune seems to hive 2 low 535
temme touety 1t has 2 high loenl tovicity when
mjected mto the shin Recent work 1 anmals
by \Mnnhomer ¢t al® showed that injecton
of Cyclune nte the cutancous tissues and
muscles resulted 1n nfiltration of Jeukocvies
and slough Thev observed no change m nerve
tissue ‘These nmmal expenments substantiate
the chimeal impression guned from mjections
1 mn that Cyvclame may on oceasion cause
loel tissue reaction

Tissue Reactions to Vasoconstrictor Drugs
—The local tissue renctions considered under
this he wding are those which are beleved due
to prolonged anemit of the hissues brought
about by the visoconstnctor action of the
drug

Acquired Allergy —A number of reports 1n
the hterature show that repeated small doses
of Adrenalin (epinephnine) 1e 02 cc to 05
ce of 1 1000 solution may sensiize 1 patent
to subscquent use of the drug 3% To dnte
most cases reported hune occurred m asth
matics who have had to resort to self «dmin
1strition of Adrenalin for relief (see Iigure
21 page 96) The reaction m these cases 18
due to allergy but m all probability the
resulting lesion 1s referable to the tissue an
ova caused by a prolonged localized vaso
constrichion  This t pe of local toue reaction
1s generally attnbuted to an Arthus phe
nomenon 3* Arthus showed that if horse serum
15 repeatedly mjected subcutaneously 1n rab
bits 2n anaphylactic shock reaction does pot
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ocenr It edema apperrs at the ate of the
Iter mjections and thic roachion may progress
to ahscess formation and even gangrenc

Prolonged  Anemia of the Tussues from
Perastent N asoconstric tion and Jor Mechameal
Pressure of the Inpected Solufion —Perust
ent vasocontnction whidy rowlts e pro
Jonged anemi of the tiswcs may be due to
(1) too high 2 dosvage of the saoconstndtor
drug for the patients andiadinl tolosane
(2) 1 Ick of collateral Wlood supph fo the
acrmjectcd g, fingcror toc (3) mecham
el pressure from amjecting, too Jarge 1 volume
of the nesthctic solution (1) any combumt
tionof 1 2 and 3 or (3) constint continy
ous nfusion of 1 v vocomstnctor drug to cor
reet 2 penistent By potension

Untoward local tissue rotctians <t the site
of applicition fram v asoconstrictor drgs used
m Jocal anesthetic solutions are frequent
Adrcnabin hins boen reported responsible for
some® ¢ Hallc® m rdating, hus expenences
with the use of Adrenthin over an 18yverr
period reported two cascs of shin sloughs 1n
the areq of the nosc and two cases of mtre
nasal mucous mcmbranc sloughs from the use
of small imounts of the drug 1e one drop
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of 4 01 solution mixed with 2 or 3 ¢ of
A 05 <olution of Novocun (procune) In
the<e Cises pallor of the skin and the mucons
membrane preecded the slough

In addition to these instinces gangrene of
the diaats followms the use of solutions con
tumng Adreothn for finger and toe blocks
Ts hean reported (see Tigure 22 page 97
and Figure 23 pase 95) " \ost of these
anthors aite the use of a tourmquet 1t the
basc of the digit as 1 possible contnbuting
fictor and note that hot moist dressings are
also probibly contr undieatcd postoperatively,
sinee these mercise metabolism of the tissue
it 1 tunc when the blood supply eannot com
pensite for such an inecrease Patients wath
penpheral vaseular discises may be particu
Iarls susceptible to such 2 compheation

Instunees of slough 1n the other regions of
the hody have oceurred where loeal anesthetic
solutions contumng Adrenslin were used
Worgan? ates 1 eise of slough of the shin
of the penis which followed 2 block using 1
Novocun Adrenalin selution at the base of
the pems  This ease required shin grafting
Echenhoff #° reported shin sloughs as the re
sult of mtradarmal injection of loeal anesthetic

Figure 22 Slough of the thumb following the use of Novocat

nephrine) solution for a digital block (contributed by havfman )

n (procame) Adrenilin {ep
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Figure 21 Allergy to self admmstered Adrenalin for
relief of asthma {contributed by Rowe and Rowe )

Depolanzation occurs 1n the following fash
1on (1) The salt of the local anesthetic drug
1e the hydrochlonde 1s imected into the
body (2) The salt 1s hydrolyzed by the
small amount of alkal: m the body (3) In
this manner the base which 1s more soluble
1n the lipoid nerve structure than the salt 1s
Iiberated (4) The 10n of the anesthetic base
carries a posthive elcetne charge and this
cation 15 readily attracted to the surface of
negatuely charged nerve structures As a re
sult of this physiochemical process the per
menbility of the cell membrane 1s decreased
the phasic shifts necessary to conduction of
mpulses prevented and the transmission of
these mmpulses ceases or 1s slowed Thus we
see that when Novocam Pontocamne Intra
cane and Metycame produce anesthesia they
do so by a process which 1s reversible as the
drug 1s detoufied

On the other hand Nupercame and other
drugs of the qunine type do not produce anes

thesin of the nerve fibers and cells by this
sclective reversible action but by “intation
and partial or totil destruction of the tissue
mcluding the ncrve cells  © Therefore it i
possible that Nupercunce per se may cause
tissue damage and may result in A slough if
pliced in the epidermis or dernms dunng
local mfilration

Cyclame  (hexvlenne hydrochlonde) has
been introduced recently as 4 safe loeal anes
thetic agent  But Sadove 8 reports four cases
of slough following the use of 1% Cyclame
solutions mtradermally to ruse shin wheals
The Cyclune solution contuned either 1
200000 or 1 100000 Adrenalin  He believes
that wlile Cyclune seems to hive a low s1s
termie toxicity 3t has 2 hugh loeal toaaty when
mected nto the shin Recent work 1n ammals
by Mannheimer et al® showed that injection
of Ciyclune mto the cutineous tissues and
muscles resulted n mfiltrition of leukocytes
and slough They observed no change m nerve
tissue These antmal expenments substantiate
the chinical impression guned from jections
m man that Cvelune may on oceasion cuse &
Iocal tissue reaction

Tissue Reactions to Vasoconstrictor Drugs
—The local tissue Terctions constdered under
this heading are those which are beheved due
to prolonged anemma of the tissues brought
about by the vasoconstnictor action of the
drug

Acquired Allergy —A number of reports m
the hterature show that repeated small doses
of Adrenahn (epwmephnne) 1e 02cc to 05
cc of 1 1000 solution may sensihze a patient
to subsequent use of the drug 3 To date
most cases reported have occurred m asth
mattes who have had to resort to self «dmin
sstration of Adrenalin for relief (see Figure
21 page 96) The reaction in these cases IS
due to allergy but in all probability the
resulting leston 1s referable to the tissue n
ovia caused by a prolonged localized vaso
constniction  This type of local towc reactron
15 generally attributed to an Arthus phe
nomenon 34 Arthus showed that if horse serum
15 repeatedly injected subcutaneously n rab
bits an anaphvlactic shock reaction does not
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e of B scubeutainesnsdy Mrer chisreal ob
en g of th
ol and mucrorergucalle T concdnded that
Levophed produces muded comtnction of
the venules v wedl wothe atenol « Thie e
sults n i aneov ind consequenthuan edn
visation of trae Quads anto the ancr Thos
edema flusd s not beenludd becanee of the
mathed consticion of the venules and of ar
cltion to the ancr cannot e e esfablishied
In therpentic moires then g and
ulorratione result The duds would apgwoar
to prechude the we of this dong, as 2 v
constnctor 1zent an Joed anestheic wlnbons
Drugs Used i Regional Block Procedures
Other Than Laocal Anesthetic Agents and
Vasoconstnetor Drums —VMans  acents e
postted 1 the hods ey mn cse sl
mg abseesses and slon s The following are
those which hanve been commonh cmploved
m regional block procedures s 1 blacking
drug per s 15 tle sahunt for the blocking
2ent or as the presen tine for the mitare
md whrch hve rosulted in tissue daimage
Tyte Non ey Drugs — \leobol - phenol
polictinlene glheol propylene gheol and
Efocunc arc dl ncurolvtic drogs and
produec prolonged chomical hlockadc of the
veres by wallenan degenenition 100 440
Thoy are not onh capable of nanolysis
bat they also cuse destruction of the sur
rounding shin and mesenchvmal tissues re
shting m swellng, ccllubtis  ibscess nd
sloughi 1 v 3 After the mjection of the
bore mentioned htie drugs mto the muscles
of ammals and histologic 1l tissue studies of
these muscles Mannhamer ¢t al ** and Nowll
ef al 3 found the following (1) within 2
Il to one hour after the ntrimuscubr 1n
Jection the arcy injected becomes pallid and
t pale congulated appe irnee 1s revealed on
&ross hustologrcal inspection  (2) m two dus
or 50 de,encration and necrosss of the muscle
bundles 15 prominent with 2 marked mfil
trabon of fymphocytes and  macrophages
(3) between the 7th and 10th dys mult
nudleated regener iy, muscle cclls newly
formed capiliarics and hbroblasts indicatns ¢ of
an actine regenerine process ire noted and

and evaminate mis tieane

a3

(£ Iy the 12th to 2Ist dws the necrotic
debrrs as ranoved and reenertion as almost
complete Al of thea dmgs reseal the sime
pathelo il dhmmes m the musce althoogh
the Iength of time cch stage persists vanes
<Gichth with the drug used 3% 9 \Whale the
muscle fihers may ropencrate me this short 2
persad af tme (12 to 21 dus) none fibers
mn ik 6 to 9 months or longer to recover
fully (sce Chapter 11 page 118)

It <houk! be emphasized that Plocane
buffcred nuxture of Novocun  (procunc )
pohatindene Lheol propyvlene ghecol and pre
wntives was ongmally thought to he m
nocians and to produce long Tasting, analgesi
by the preapitation of Novocun crvstals and
thar slow absorption ! * Tlus hvpothests
was hased on the fact that propyiene gheol
while lngroscopic does have 1 Jow systemice
touaty  nd amvestigators studving it and
pohvthilone gheol while noting some tissue
dmge following its wjcction mto the mesen
chaym! tissues of animals, felt that it would be
1safe veliele for subeutneouns or intrimuscu
L anjection of drugs #* 706 Cupenter and
Shaffer ® stated “Intrimuseular injection of
5 to 10 times the expected human dosace
level of PEG 300 or prapilene gheol pro
duced sschemre necrosis of the muscle fibers
where the dose infiltrited 1 muscle bundle
The tissue response may be charactenzed s
v mild chemeeal inflammation  Thus reaction
1s 2 trnsint one 1s no evidence of npun
ws found 14 davs after the wyection Wen-
berg * concluded from expenments on b
bits  It1s ewdent that Efocune does not
provohe a forcign body reaction and does not
rcman in 1 demonstrable form 1n the tissues
The stnhing apparent resolution occurring 10
the mjected muscles without a foeal fibrous
rcaction remuning subsequent to the wmme
dinte necross, 15 further cvidence of the el
of any permnent munons action of the
drug The fibroblastic prohferation seen about
the nunves dunng the cardy post myectional
stages was found to disappear completely
confirming the impression that one s dealiny
with a bemgn process wlich s appnrcnﬂ;
recersible or which at least Joses its char



98 COMPLICATIONS OF REGIONAL ANESTHESIA
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Tigure 23 Gangrene of a finger following the use of 1 Novocan Adrenaltn solution for a digital
block (contnbuted by Adnam J )

solutions contaiming Adrenthn and adwvised
agamst the use of vasoconstrictor drugs in
local anesthetic solutions when making a shin
wheal Serafin 4 reports tissue sloughs from
local anesthetic solutions contuning 1 20 000
Adrenalin  and Raufman3® cates cases of
slough of the abdomnal wall and scrotum
following the use of Novocun Adrenalin solu
tions It 1s debatable whether such local toxie
reactions were caused by the vasoconstrictor
drug or by the use of too large a volume of
solution m areas where even small amounts of
solution mav create mechamcal pressure ade
quate to embnrass the blood supph to that
area, or by a combination of these two  How
ever since gangrene with the exception of
that ated after slan whealing (page 95) has
not been reported following blocks for which
local anesthetic solutions without Adrenalin
were used the use of vasoconstrictors must
be considered as contnbutory

Untoward Iocal tissue reactions following
Jocal nfiltration of anesthetic solutions con

taining Neosy nephrine and Cobefrin have not
been noted  Other new and powerful vaso-
constrictor drugs 1¢ Levophed (lesarter
enol bitartrate) Vasoxyl (methoxummne hy

drochlonde) Wyamine (N methyIphenylter
tian, butylmune sulfate) Oenethyl (2 methn]
amino heptane hydrochlonde) are bemng rip
1dly introduced on the market As yet they
have not been widely used as substitutes for
Adrenalm Cobefnn or Neosynephnne 1 Jocal
anesthetic solutions This 1s wise because
following extravasation of the new and pow

erful vasoconstrictor agent Levophed tissue
sloughs have been reported (see Figure 36
page 150 Figure 37 page 151 and Figure
38 page 152) 4316 Therefore these drugs
should not be mcorporated 1n local nesthetic
soluhons until extensie ammal research has
been carned out to deterrune what 1f any

1s a safe concentration

Ny hus 47 seeking the cause of these sloughs
reproduced them 1 dogs by mecting solu
tions contaimng 4 mg of Levophed per 1000
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tioras dw i foll med Inoge enetiion od
O nva aedndde s vt of 4 naame
1t il to Foandle ined ac b mdy
from the tissnes Pondi,, of the and g of ¢
Pooded ol proente the

hearlisd

omhin 1 nport e
probleen of a forcaen bo e m the procnce of
the benzsd
ddeohol Ty preds pocee 1o abrecss forma
ton  (3) Secondain mfection plave a part
m produchion of b o follovwng, mgection of
the ol soluble anestheties Tymphatic drun
azc mto the anjected arcr 1w eonudered of
mjor import iney n the production of wptic
abscesses The precept that aupetfianl ingee
tion predisposes 1o ihsecss formation §s moh
fied to take anto conaderition this factor the
site of the anjection s also amportant Super
fiaal mycctions e more pronc to rosult in
abscess the futher won they e from the
anl emal (veept postenor midhne ) and m
the path of Tvmphatic drunge ™

The use of orl preparitions antuls vinous
disadvantiges Card to nond suparfien] plice
ment and poolng must be tihen or sloughing
of the tissucs cvsts nd foragn body grinu
lomas ma result! " <7 Brown et al ?
showed that mls when ngected mtramuscu
b causcd iflammatons e ictions and o1l
ost formation sarung, from mild roactions
with thin walled evsts and mild leuhocvtic 1n
filtration to marked rcictsons with fibninous
thick walled evsts edama henny Jeuhocric
mfiltration and muscle necrosis Sesaume ol
caused the mild reiction 1nd peanut ol the
severe type  Furtharmore Truman? has re
ported that o1] preparitions mnjected nto the
operative sitc delvy hething of tissue ancreasc
mflammation and produce a lurger arca of
scarnng

Whle Stunbrocker 7 cttman 7 Wertheim
and Rovenstine™ ind others have reported
excellent results following the use of ol prep
aration  Hackmeycr© Bomer  Relly 7 and
the author have not been impressed with the
umformity of action of thesc drugs particu
larly when injecting large nerves such as the
intercostal nenes Because of this and the
tissue damage wlich may occur with these
mixtures these preparations are seldom used
at the Mason Clime

rhummation Cneed et by
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m

Drugs Ucrd to Potentriate Action of Tocal
Anesthetie Apents —\asious agents have been
ueerd to potentiate the wtion of local anes
thetic vents These mcdude orgame bases
L quimne demvatines organtc acids €
luppine aad amloesic dangs € g 3o acets]
<alimbc aad (aspinn)  protans g egg
Abumm and citions ¢ potassiam M VMost
of these will Cnse loeal tissue mitation and
e to be of Iittle value ¥ As 1 result thes
are not used by most physiaans

Ammonium Sulfate ~—Mannhamer ef al !
o shown that concontrtions of 5 to 74
ammomnm sulfatc do not cse degenera
tian or nccrosis of the tissucs Reeently Ab
batt s introduced for dimenl expenrmental
wse 2 number of PA B solutions These con
tun procunc ammonmyn sulfate and benz]
tleoliol and differ only 10 that the concentra
tions of these three drugs vany in the different
solutions To date tissue studics are not
wulble  The mastmum 2mounts of benzsl
aleohol and ammomum sulfate used i them
arc 20 and 257 respectively At the Mason
Chme the solutions hwve been emploved n
decp nerve blocks 1n eaneer patients without
noting aither marked pan relief mmprovement
of the patient or sigmficant pun 1t the site
of mjcction  Nevertheless pam and swell
g of tissucs on superficial placement of these
mixtures have been called to the authors
ittention by Bomenr 7

Hyalurontdase — Hyaluromdase does not
cause degenerttion or necrosis of the tissues
However local vascular phenoment 1e
blanching and erythema have been seen m
the region mfiltrated and 1 severe vagimtis of
24 hours duration following a suprascapular
nerve block has been obsernved after 1ts n
jection 78

Drodrast (1odopyracet) —Diodrast has been
used 1n regional block analgesta to visuahize
the spread of anesthetic solutions To date
sloughs and abscesses followng 1ts mjection
have not been noted  On the other hand the
author and s residents have mjected Dio
drast subcutancously 1 themselves and hne
found that 1t creates an ecchymotic area at the
site of mjection which remained pamnful for
two to five davs And following deep place-
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actenstics and 1s absorbed into the surround
mg tissues ' With full renhization that injection
of 05 cc of Lfocune nto a nerve bundle
as smill a5 the brachnil plevus in the mbhat
15 an enormous dose, 1t 1s not surpnising to
find the prescnce of foeal degencration of
the myehn sheath  The mechameal effects of
mjecting 05 cc of any substince into such
2 smull confined space re to be considered
of parimount importance 1 nterpreting the
Iustologic features found  Apparently the
fibroblastic proliferition and bland thrombus
formation found 1n the sections of the lip are
of the same bemgn character as those found
m the other tissues sinee no lustopathology
was cuident 1n the sections of those ammals
followed for a long perod of time™
To rulc out the possibility of tissue rections
bemng mechanical m ongin 1sotomie sodium
chlonde solutions have been njected under
wdentical conditions to serve s a control  No
degeneration or necrosis of the muscle bundles
was noted ¥ Further studies contradicting
Wemnbergs conclusions hwe shown furly
conclusively that the long analgesiy produced
by Efocune 1s a result of tissuc destruction
particularly of the nerves and the nernve end
plates—not slow absorption of the Novocan
crystals ¥ 15 "t 3 The prolonged anesthetic
acton of Duricmne and Diothwe hydro-
chloride was found by Maykut and Ryan € to
be similarly cused by tissue damage
O1l Preparations Wath or Without Benzyl
Alcohol as a Prescrvative —Oil bases hive
been used to slow the 1bsorption of the anes
thetic agent smce Benacol (Novocun base
dissolved 1 oil) was first mtroduced n 1927
by Yeomans Gorsch and Mathesheimer %
These authors beheved that the ol released
the locl anesthetic agent slowly producing
prolonged analgesin  This hypothesis was ac
cepted for 1 number of years until 1t was
shown that when these solutions were used
degeneration of the tissue occurred 87 % It s
1nteresting to note that there were three a1
dences of slough m the 25 c1ses reported by

Yeomans ef al
Duncan®® working with cats found that

when o1l solutions containmg benzvl alechol

COMPLICATIONS O REGIONAL ANLESTHESIA

were njected  subcutaneously around the
fienl nerve  degeneration of that nene oe
curred n every cwse Duncan and Jans®
also point out that when the oil solutions con
tuned benzyl qleohol 1n concentrations of 5%
or greater the benzyl aleohol per se was
responsible for most of the tissue destruction
They state 1t 1s concluded that the ypro-
longed effects of the anesthetic mixtures m
ol were caused nlmost entirely by the benzl
alcohol content and this substanee m 10%
concentration will destroy all of the fibers i
smill nerves and 2 considerable number of
them when used 1n 57 concentration” How
«var weaker concentritions of henzy I aleohol
cg 075% or less used as 2 presenatne m
Dolimin, mn ammomum sulfate solution
causes no degenertion or necrosis of the
tissue ' Therefore 1t as hikcly that whether
or not benzyl alcohol exerts 1 deletenous
effect on the tissuc would depend on its
concentration

Since most ol preparations contun benzyl
aleohol 1t may be concluded that the prob
lems encountered with these mixtures are
cused by both the benzyl alechol and the
o1l benzvl aleohol probably bemng the greater
offender The local anesthetic drug incor
porated 1 these mixtures seems to play httle
put 1 ether the prolonged amilgesn or
the tissue destrucion Hackmeyer® m lus
summary ratkes the following pertinent
pomts on this subject (1) Benzyl alcohol
15 2 tissue wntant that 1s eapable of caustmg
degeneration of human muscle of destroying
nerves nd of cqusing sufficient tissue reaction
at times to produce n nseptic abscess (2)
Benzy ] alcohol scems to play the mrjor role
1 producing prolonged anesthesin or hypes
thests probably by chemical degeneration
Larger doses produce complete anesthest
smaller doses hypesthesia  Other drugs are
relatively ummportant for the production of
these effects  (3) The effect of benzy1 aleohol
1s controlled better m solutions of o1l than in
water the o1l allowing higher concentritions
slower diffuston 1nd prolonged action with
less resulting imtaton and more effective
denervation It 1s noted that nerve degenera
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Figure 24 Mechamsm of slough (A) Neurolytic solution placed ;mmediai
tissues  destroys the blood supply to the skin immediately above sterile ab:
(B} Neurolytic solution placed deep in tissues (1) produces same damage
of the sides of the sterile abscess 15 damaged no slough results and the

scavenger effect The damaged tissues regenerate or the tissue scars (2)

tely under the shin (1) damages
scess and results 1 slough {2)
but since the blood supply on none
phagocytes mn the tissues evert therr
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ment of tlus drug as n stellte ganghon
bloch paun which lasted two to five dys has
heen reported to us by approuamately 207
of the patients into whom 1t ws mjected
(trpel hedrochl,

1de) —The anesthetic properties of this drug
adminstered  topreally hwe been demon
strated 195 Recently 1t has been used by
Betcher et al ' for penpheral nerve blocking
1 chnieal experiments They comment Py
benzame was used for local infiltraton and
regional nerve block for dignostic therapeu
tic and surgrenl procedures m 459 cases  All
mjections resulted 1 1 ripid onset of action
longer durition of retion 1 higher pereentage
of success m regional nerve blocking and a
smaller number of systemic reactions [than
Novacun] There were wndications of some
burning occasional bleeding ervthema at the
site of wjection and possibly nere wed oozing
which m1y be owing to mcreased v asculnty
or sprerding ability of the drug or both
Complete recovery was noted n all pahents ”
They also state It 1s retlized however that
the effects of Pynbenzamine injected ntra
neurally and penneurtlly 1 esperimental
amounts should be studied listologically s
was done with long acting local anesthetics by
M mnheimer, Pizzolto ind Adriam ” 1

Indwellng Sparl or Epudural Catheters —
Reports of catheters causing untation and
wfectton 1t the site of entrance mto the body
have appeared  This type of rerction might
retsonably be expected but 1t occurs veny
nfrequently

Prireh
Pyr

SIGNS AND SYMPTOMS

The signs and symptoms of a tissue reaction
following a local toxie reaction to the drugs
used m 1 regional block are primnly those
of (1) buming (2) swellmg (3) mflvmma
ton (4) ulceration and gingrene with dam
age to the penpheral nerves or their end
plates and () a combmnation of one or more
of these

Burning —This symptom may occur follow
ing the myection of local anesthetic solutions
1 which the solvent 1s distilled water It has
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also follow ed the imjection of Cyclune (hewy!
cunc), Efocune and 1leohol Burning on i
jection m1y signal 1 more senous complica
tion

Swelling of the Tissues ~This 1s usually
expected dunng superficl mfiltritions with
Toca] anesthetie solutrons It should cause no
problem evcept perhaps n plistic surgery
where 1t m1y be reduced by the use of hy
turomdise 15 will be noted Iater In most
mstances 1t 1s due to the mjection of such
an excessne tmount of the Jocal anesthetic
solution that the tissues cannot 1ccommodate
it but on occasion the mherent property of
the area mjected m1y be responsible In the
aceasiondl case swclling may sigmify 2 re
actron to metallic 1ons 1t my also sigmfy o
abscess slough and ulceration 1 sersous hem
orthage (see Chapter 9 page 89) or a sub
cutapeous emphysemt from 2 pneumothorax
{see Chapter 6 prge 62)

Inflammation —The cluef complunt of a
prtent derveloping an mflammation (stenle
wscess or ecllulitis) 15 pun mn the et
volved and the wedl known signs are present
redness local heit swelling and tenderness
of the tissue mvolved

VUlceration and Gngrene —These are
most instances 1 result of tissue destruction
from (1) drags which are known to have
1 Jytic effect on the tissues (2) an allergy
to the vasoconstrictor drug or (3) pro
longed 1nemin of the tissnes from esther 1
direct action of the v 1seconstrictor drug on
the blood vessels of the area or a combint
tion of this and mechanical compression of
the vessels from injecting too much solution
Infcction 1s not neeessuuly a cause of ulcera
tion and gangrene but secondary infectron
of a sloughed arer mty occur if proper
therapy 1s not mstituted

Local Signs and Symptoms of Ulceration
and Gangrenc —These vary depending on
whether the lesion 15 superfieinl or deep The
local signs and symptoms of a superficral
lesion progressing to gangrene occur becuse
all the termmal blood supply to that area 18
temporanily destroyed (see Iigurc 24 pige
103) The signs and symptoms of ulecration
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Figure 24 Mechamsm of slough (A) Neurolytic solution
placed immediatel,
“SS“E;I des;fﬂys thletblood‘ sur:flé' to the skin immediately above sterile al'fsf;is u:gflr :::ulsthn (11) d“m%es
(5 N shaon o decp I (s (1) produces same st b st Hd o s <2
on none

of the sides of the sterile abscess 1s damaged no slou,
gh results and the phagos
scavenger effect The damaged tissues regenerate or thep hsguecy stceasrsl n( :}),e fhsues exert therr
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Figure 23 Suelling of the facc following the mjection of 1 ce of absolute alcohol mnto the

infraorbital branch of the maullary nerve both at the infraosbital forammna and mn the nfra

orbital canal for tngenmnal neuralgla There 1s Little doubt that the alcohol caused degenera

tion of the tissuc but that decp placement precluded a slough  As 1s usual this swdlng re-
solved i 7 days with no speeific trertment

and gangrene are well known and are as fol
lows (1) paleness and cadavenc appearance
of the area mnjected nre promnent mutially
(2) tenderness and pan occur mmediately
following imjection unless the anesthetic prop
erty of the drug 1s sufficient to mask them
(3) swelling may occur (4) the skin be
comes a dusks color (5) a smll purphsh
patch or patches with 11! defined margins 1p
pear (6) at the same tume a large bulla or
bhster having a vellowish appearance may
erupt over the dusky area or somew here else
on the red shin and (7) the necrotic area
may slough, leaving a raw denuded area
A foul smell usually accompanies wet gan
grene depending on the size of slough No
odor accompames dry gangrene such as that
which occurs if the blood supply to a digit
15 compromised

On the other hand when the leston 15 deep
mn the hssues superfical skin and subeu

taneous hissue sloughs seldom occur although
necroses of the deep mesenchymal tissues and
nerves in the region of the deposited solution
do result see Figure 25 page 104 and Fig

ure 26 page 1051 1 The local signs and
svmptoms of deep tissue necrosis and degen

eration are often confined to swellng and
this usually occurs within 1 to 2 hours after
mjection  Tenderness and pun may become
noticeable 1s the anesthetic qualities of the
mjected drug are dissipated The blood sup

plv around the dewitalized area s sufficient
to combat this kind of problem and healing
occurs erther by tissue regeneration or scar

rng (see Figure 24 page 103) The mesen

chymal tissue will usually heal 1z two weeks
to a month but 1t may take 2 penipheral nene
mne months to a year to regenerate (sce
Chapter 11 page 116}

S; Signs and Symp of Ulceration
and Gangrene —Smce large superficial areas
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of cmgrene d ulecrtion scldom follow xc
monl Blockh  svstamie signs and - symptoms
1¢ mercased bods tamperaturg, maluse ete
from absorption of touc products occur m
frcquently The tissue degenerition which
accurs following the deep plicament of long
acting solutions scldom 3 compheated by in
fechon 1t s so to spaak 1 stenle abseess ™

When svstemie signs and svmptoms do
occur, they are usually duc to sceondan
fection of a superfianl sloughing arca which
Thias not heen properly treated

PROPHYLANIS

Do Not Use Lxcessive Volumes of Solution
—The use of the snmmum amounts of loeal
anesthetic solutions necessany for the estab
hishment of 2 successful block and stnet ad
herence to the block techmques wall usually
pravent unduc swelling ymhally and help to
prevent pressure necrosts from  devcloping
Iater

Avoid the Use of the Wrong Solutions —
To woid using wrong solutions the physiein
should carefullh check all stock solution If
there 1s anv doubt bout the solubion 1t
should be discarded

Avoid Breach in Techmque and Possible
Infection —Inflammation  abscess  cellulitis
sloughs and even gangrene mav result from
(1) the use of unstenle equipment (2) con
taminated drugs  (3) blocking of 1 patient
with a septicerma or (4) mtroducing a
needle through an infected area

To avoid infection and 1ts complications
the mstruments and drugs must be adequatel
sterihized (see Chapter 22 pages 206 and 207
for techmque) In addition the physician
must use an aseptic techmque durnng the
block procedure 1¢  the same stenle precau
tions should be tiken as for an operation
These mclude (1) sterile preciutions when
opening the block tray (2) exammng the
sterhizer control (3) weanng gloves and (4)
correctly preparing the area to be 1mjected

The doctor should wear stenle gloves for 1t
least two reasons (1) they are no more
hindrance to the doctor performing a block
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than to 1 surgeon performmg 1 delicate oper
wtion and thay do offr an additional safe
guard to the wseptic techmque  and (2)
when a doctor cxceutes 2 hrge number of
regional procedures weanng gloves 1s ad
visable for lus own protection as occupational
sensitivaties to locnl ancsthebic agents are not
uncommon (sce Chapter 14 page 127)

The paticnts skin should be prepared wath
onc of the routine surgical preparations  If the
patient 15 to Ienve the office or hospital fol
lowing the block 1nd cosmetic apperrance 1s
a consideration 1 5% 10dine solution washed
off with aleoho! or agneous (colorless) mer
thiolate 1s satisfactory  The block field should
be earcfully walled off with stenle towels to
assure asepsis

Traum duning the plicement of the needles
must be wvorded as devitalized tissue and ag-
gregates of blood are excellent culture media
for bacternn

& . 3
. v 5 2
838 5 H3 5 Yo OF ‘
Figure 26 Swelling of the face Follown,
absolute aleohol of the maxallary nene ai::tl}?:}e;v:]ﬁt
flghrmnen rotundum to cross the pterygopalatine fossa
ere 1s hittle doubt that the alcohol caused degenera
tion of the tissue but that deep plicement precluded
slough The swelling receded within one week
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Avoid Lytic Drugs —Drugs known to chuse
severe twsue damage should be cmployed
only to control intrictable pun nd 1n these
cases the pattent and his family should be
made to understand the complieations which
mmn result Signed permisstons rc 4 safe
guard agunst legal action (sce Chapter 12
page 119) Blocking with these drugs should
be left to the expert

Although Nupereune solutions have been
used for local infiltration and nerve blacks by
2 number of phystenns and m many cases
without causing local tissue reactions 1t must
be remembered that necroses and sloughs fol
lowmg the mjection of the drug m these
techniques huve been reported Therefore 1t
1s the quthors opmion that the use of Nuper
came should be restncted to spinal and tops
el admumstration and not used for mfiltration
because other agents particularly Pontocune
will produce amlgesin of approuimately the
same duration by 4 selective reversible action
on the nerve fibers and cells and will not dam
age the hissues® ¢ 8 87

Careful Selection and Use of Vasocon
strictor Drugs —\Wiile locil tissue dmage
from vasoconstrictor agents t the site of ad
mimstration 1s rare durmg regional block pro
cedures 1t hns been reported Thes renders
1t obvious that before using a vasoconstnctor
drug 1nv 2 local anesthetic solution the physt
c1n should carefully esaluate the indications
for 1ts use the patients physieal condition
the site to be mjected and the v asaconstrictor
drug to be employed If the following pre
cautions are cirefully adhered to local tissue
damage Irom vasoconstrictor drugs due to an
acqurred allergy mechameal compression of
the blood sessels and prolonged vasocon
striction with tissue anoa wall be mmmrzed

Use Standard Vasoconstrictor Agents ~The
time-tested vasoconstrictor drugs whieh have
been 1n chnieal use for many vewrs we Ad
renalin  Cobefnn and Neosvnephnne They
seldom cause degenerition and necrosis of
the tissues when used m local anesthetic solu
tions 1 the recommended dosages The newer
agents wlich evert a strong vasoconstrictor
effect on the blood vessels but do not affect
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the heart or eardine output do not cnjoy the
rcputition of having stood the test of time
and one Levophed 1s known under cestan
crrenmstances to have caused slough (see
Chwpter 15 page 150) Therefore, before
using these agents promiscuously 1 regional
bloch solutions plysicians should be aware
that they my cuse untoward reactions

At the present timc 1t 1s the author s opton
that the new powerful vasoconstrictor agents
should not be uscd 10 local anesthetic solutions
1s 1 substitute for Adrenalm ctc 1 hopes
of prolonging the duration of the blach Stnce
Pontocune Adrenalin solubions gre 1 dura
tion of action of four to six hours without
ciusing tissue damige or 2 lugh medence of
svstemie tovic reactions 1t would scem that
the nisk imvolved i subshituting Levophed or
one of the other new vasoconstrictor agents
for Adrenahn 1s not justifitble until the safety
of these drugs 15 proved expernmentally
ammals and humans

Avoid Vasoconstrictor Drugs when Blocking
the Digits the Nose and the Pems —In these
areas the volume of solution which may be
1ccommodated without causing mechanical
pressure on the blood vessels 1s small If
perchance an evcess 1mount of the Jocal an
esthetic solution contuming 1 vasoconstnctor
drug 1s njected not only 1s there constriction
of the vessels by mechameal pressure but
2so by drug rction  Therefore the chance
of completely occluding the blood supply to
the aren 1s enhinced 1s evidenced by reports
of this 0 the hteriture® *

The 1bove cited physicrans and a number
of others have crubtioned agunst the use of
vasoconstrictor drugs when domg a digital
block® 4 $5% However Pitkin® who used
Adrenalin and who had vast expenence with
Tocal and regional blocking had not seen gan
grene of the finger or toes from digntal blocks
and believed that the cases reported n the
Iiterature occurred becnse Adrenihin was em
ployed 1n very high concentrabons

It 1 the ~uthors opmion that if a vaso
constrictor agent 1s used 1n the local 1nesthetic
solution when performing digital block a
block around the nose or a block of the nerves
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to the pems 75 to 150 TRU (turbuhty
reducing umts) of hyluromdase should be
wcorporated 1n the solution to effect ats wader
spread and thus promote absorption of the
solution and a consequent decrense of me
chmenl pressure (see Tigure 2 pge 153

Carcful Lxammation of Patient Pror 1o
Bloching —Inasmuch as it hias been shown
that the occasionil asthmatic patient may be
come sensiized to Adremalin such patients
must be carefully esamined prior to injections
of a large volumc of Joca] anesthetic solutions
contumng  Adrenain otherwise 1 Jarse
slough mm oceur  If such 4 patient 15 found
to have areas of scarmng where self admin
istration of the Adrenthin has tihen phce
then no Adrenaln should be used mn the
local anesthete solutions or v general anes
thetic should he adoumstered If 1t 15 1m
peratne to use Adrenahn n these patients
svnthetic Adrenthut prepartians should be
used for 1t has been found that thesc are
safe and do not result i the Arthus phe
nomenon 1e necrosis nd scumng??

Do Not Add Vasoconstrictor Agents fo
Local Ancsthetic Solutions with Vasocon
stnctor  Action — Solutions of cocune are
known to have a powerful vasoconstnctine
action 1nd if vasoconstrictar agents are added
to these solutions this type of action on the
blood vessels 1s greatly ncreased The result
may be a slough

TREATMENT

The extent of treatment of local toxc tissue
reactions depends on 1ts type

Swelling —~In the greater number of m
stances tissue swelling from the mjection of
excessive amounts of the local anesthetie solu
tion may be expected and 1s of httle sigmfi
cance because it 1s self hmiting and will re
gress without specific treatment However
if the physician wishes to mnmmize tissue
sweling he should ncorporate 150 TRU
(turbidity reducing umts) of hyaluromdase
(Diffusin  Ahdase or Wydase) n the local
anesthetic soluhon and use gentle massage
following the 1infiltrabion ¥ 92 Hyaluromdase
added to a local anesthehe solubion markedly
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shortens the durtion of anesthesir unless
Adrentdm s also dded

In ddition to the tissue swelling caused by
mechanienl pressure persistent swelhing of the
face following block of the mandibulir and
maulliy nenes or therr terminal branches
may apparently hwe other causes  Whether
persistent swelling 1s due to 1 Joeal allergy
to the drug or the release of metallic 10ns and
consequent direct tissue imtation 18 open to
question  Although nnocuous such swelling
does present 2 problem cosmeticalls 72 Since
some dentists feed that at is 2 direct allerpe
phenomenon  they advocate the use of the
antilustaminie drugs prophylactieally prior to
wmjections nd others use such drugs onh s
trertment after swelling has occurred ™2

It must be stressed that while tissue swell
wng at the site of wjection 15 usualh of httle
concern 1t may herald 4 senous comphertion
1e mfection slough, hemorrhage because of
an unexpectedh prolonged clotting time or
a pneumothorax Therefore swelling cannot
be vicwed hghtly untii 4 defimte diagnosis 1s
established  The problems entuled by pneu
mothorte and 1nereased clothng time are con
sidered elsewhere (see Chapter 6 page 63
and Chapter 9 page 90)

Inflammation —The actne trevtment of
wflammation  (abscesses nd  celluhtis) s
well known and nceds httle discussion 1t 1n-
cludes hot wet packs and in some wnstances
masion nd drumge  If secondan infection
occurs antibiotic drugs m be necessain If
the mfluned are1 ulcerates or sloughs and
will not heal then debndement grafting ete
s indicated below must be considered

Blebs, Ulceration and Gangrene —\When 1
compromsed blood supply threatens the wvia
bility of an aret of the bods the area o
volved becomes blanched and appears cada
veric Immediate treatment to decrense the
temperature of that portian of the body should
be undertaken 1n order to lower the tissue
metabolism An attempt to increase the eir
culation to the part by sympathetic blocking
and/or sntrayenous Noyocam nfusions shonld
be made and the part must be guarded from
trauma Often if these steps are anstituted
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wathout dely  progression to 7 more scvere
feston m7y be stopped

When superfical blebs and vesicles apper
the sttuation 15 more seneus Howerer 3if m
additon to the therapv suggested abose
mechol I sontophoresis 1s tastituted  the lesion
may regress rather than progress This was
true of one of the cases observed at the Mason
Chmie {see Figure 89 page 192)

Small ulcerations and gangrene (05 to 16
cm } such as those produced by an acquired
allergy se  the Arthus phenomenon or those
occurnng followmng the rusing of 1 ntr
dermal wheal require no trextment other than
keeping the Jesion clen  In most mstances
they hedl m four to six wecks

On the other hnd when hrge areas of
ulceration result such as those following the
superficial plicement of htic drugs 1 digital
block or the wdmmstration of pow erful vvso
constnctors {Levophed) appproprte med:
cal and surgeal trettment anclodmg ntiln
otics debrnidement and grafting must be m
sttuted  Antshiotie thorapy may be necessan
to correct or prevent secondan infection of
the sloughed awrea In where uleer
ated arcas remun infected m spite of it
histic treatment and cannot be prepared for
grafting temporany sympatletic denervation
by blocking the appropnate gnghion or gan
gha may be mdicated to increase the blood
supply to the area? We hue used this
therapy pror to grafting wounds with marked
success m cases where infection of the wound
with pyocyaneus bactenn following surgen
or trauma prevented the grafting of lwge
arews  The block apparenthy through n
crensed blood suppls results m a reduction
of the bacterit caunt of the wound and lessens
the dramage making the arer morc fit for

graftng

MeKenzie ®* veports one cue of slough of
the comer of the nose after surgial scchon
of the maullary nerve for tngemmnal neu
ralg;m  The sloughed area could not he
grafted untl after the stellate ganghon was
removed {see Chapter 12 page 122) This
substantiates the efficacy of sympathetic block
for preparmg a graft site
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Lesions of the Peripheral Nerves

The rene “penpheral nenes” as wsed 1n
this chapter refers to those portions of nerves
which estend bevond therr pomt of emer
gence from the forwmina of esther the verte
brae or the shull

ETIOLOGY

When a lesion of one or more punpherat
nenes oceurs following a regonal bleck pro
cedure all too frequently the nene block
sself 15 entierzed for produeng the resulting
neuntis paresis or paralysts Since the htera
ture contuns reports of neurologicil smohe
ment of the nenes of the upper and fowcr
extremuties following both regronal black 4nd
general anesthesia 1t does not seem justifiable
to condemn a regronal block techmgue auto
matically without a careful msestigation of
all the factors which mught result in thus type
of complication®®" 3 The followng are fac
tors which have been thought responsible for
the penipheral perve lesions which my oconr
after regional block procedurcs

Faulty Possboning of the Patient —Faulfy
positioning of the patient mvw occur aither
dunng the time of the opertion or m the
unmediate postanesthetie penod while the
regional bloch 1s still effectne  Often patients
recering a regional block are heavily sedated
esther prior to the block or following ats exe
cution Consequently superfiaially pliced or
deeply placed nerves m unanestheticed or
anesthetized areas mas  tolerate abnormal
amounts of pressure or stretehing without
complamnt on the part of the patent dunng
the surgscal procedure or the immediate post
operative penod Parahsis of the ulntr nenve

at the elbow from frulty positioniag of an arn
winle ancsthetized by brachal pletus bloc
has been seun by the author on four occa
sions 1 Temporws pardysis of both Iutera
fermoral cutneous nonves has also been seer
following spinal anesthesit 1nd this case toc
w15 not duc to the nesthetic but to pressux
on thesc nurves while the patient was n the
prene position undergomg + larmnectomy for
a ruptured nucleus pulposus It s obtious
that i hoth cascs the paresis was not the se
sult of the block These pardyses clewed
watlan three months

In addition to faulty postiomng dunng
surgery or the postoperative penod trma
to a jont or a ncrve of an amesthetized ex
tremity may occur as a result of mishandhng
If an extremity which 15 blocked should fall
off the operthing table or shp out of the sur
geons hand and drop over the edge of the
tible erther a nerve mjury may result or @
distocatson of 1 jont occur Tius 15 partice
farly true f the arm 1s not cwefully protected
after a brichial plevas block  After this par
tieulr block should the ~rm fall off the cart
because of 1 movement of the patent or
should the physician acadentally drop at dis
location of the shoulder 1s Iikely to occur

Neurolytic Agents —Followng the mjec
tion of these drugs overflow to adjacent
nenes not itended to be mohed may re
sult 1 neuntis or paralysis The possibihty
of such an occurrence should always be an
ticipated whenever 1 neurolytic drug s to be
mjected and it should not surpnise the phy
siaan who 15 walling to undertrke the use of
these agents (see Chapter 12 page 119}

On the other hand all too frequently the

fue}
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physician may not revhze that the drug he s
mjeching 1s neurohvhie Therefore st is vital fo
heep i mind that alcohol phenol, various eils
(peanut, efc } propylenc and polyethylene gly
col excessive concentrations of local anes-
thetic agents cther formaldehyde and deter
gents are all ncurolytic drags 1 ° Often the
trade name of a preparition docs not reveal
1ts contents e ¢ Bromsilivol which contuns
4% mono brombn drosy benza] aleohol m pea
nut ol and winch 15 2 naurohvtic preparm
tion ¥ 3 And beeausc thisas true 2 phnsiaan
must know the contents of the preparation
rither than trust the advertising hterature
which terms 1t “safc ” Furthermorg, 1f ampules
of drugs re pliced n stenhizing solutions con
taining neuroh tic drugs or if neuroly ic agents
are used ta cold stertlize equipment to be used
m loenl nfiltration and penpheral ner e block
these neurohvtic agents may 1 an msidious
w1y gun entrinec into the body
Surgical Traumr—Dunng surgery 4 cut
nerve a nuspliced rtractor with pressure on
a nenve edemt around the nerve from hand
Iing the tissue and/or a reflex vasospsm of
the blood vessels supplving the nerve may all
result i paralvsis or parests of peripheral
nenves
Improperly Apphied Casts —Casts that -re
too tightly applicd or not correctly padded
may cse undue nerve pressure or compres
sion of blood vessels with resulting neurolog
cal sequelae
Improperly Applied Tourmiquets —A tour
mquet apphed to the upper or lower ex
tremity must be correcth applied When a
tourmquet 15 apphed Iow on the thigh or arm
or 1f 1t 1s apphed below the knee or elbow
where there s ttle tissue padding such as
muscle or subeutancous fat and where bones
are superfictal not only are the blood vessels
constricted but damaging pressure 15 trans
mitted directly to the nerves  Molday er 22 e
Dorts seven such cases which he descnbes s
“Tourmquct Parlysis Syndrome ” He empha
sizes the following facts concernng, this syn
drome (1) the syndrome 15 due to mechant
<1l pressure on the nene and 1s not the
result of 1schemia  (2) there 15 hypotona or
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atonn of the muscles but no apprecitble
atrophy, (3) touch pressure, vibration and
positwon scnses are usually absent, but pun
scnsation 15 nover lost and heat and cold
scnstions are usutlly not affected (1) there
15 no sign of ncuroma at the site of injuny
and no Tncds sign ® present  (3) sympa
thetic fibars are not affected  (6) there 1s 1
block of conduchon as shown by dectneal
studics above the njury, hut good reaction
bedow the mjury  and (7) the level of the
lesson may be determined by electneal stima
Ttion

In addition to this type of paralysis from
direct pressure on the nemves tournquets
winch are allowed to remun inflated for times
exceeding 1% to 2 lours m1y cause nenve
damage 1s 1 result of 1schemin

Neurolytic Action of Local Anesthehic
Agents —As noted previously, loeal anesthetic
agents used m excessively concentrated solu
tions (usuilly 5 to 10 times that recom
mended) miy hawe 1 neurolhvtic achon
Lundy et al** demonstrated 2 17% concentra
tion of Novocun to hne such an effect How
ever loeal anesthetics uscd n the usual rec
ommended concentrations do not cause dam
age to the penipheral nenves when mjected
permeurilly, 1€ around the nene

To date my associates ind 1 have seen one
¢ase of prolonged numbness attributable to
the anesthetic agent following 1 penpher.l
nerve block It occurred following 1 scihe
and femoral block procedure m which 50 cc
of 025% Pontocune solution had been used
The amesthcsta time with Pontocune solutions
1s usually 6 to 7 hours but n this mnstance 1t
Dsted for 72 hours fter which the numbness
cleared and the patient had no further com
plunt

Intraneural Injections — Intraneural mjec
tions have becn condemned as cusing nene
damage by pressure or by + combination of
this 1nd yction of the drug on the nenv e tissue
This 15 open to debate My associates and I
hue mide what we behieved to be mtra
neurt mjcchions mto the divisions of the

® Tinghng sensation

istally when percussing oy er
site of a nene
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brachuial plexus 1s well as imto the suatic
nerve usmg 10 ce of solution without crusing
nerve damage Our entera for antrineural
wmjection are paresthestts and aching i the
extremuty dunng the mjection of the anes
thetic solution

Damage from Duwect Contact of the Needle
Pont with the Nerve —This agam 15 2 de
batable cause and my associates and I bebenve
that 1t 1s seldom if ever responsible for
peripheril nerve lestons In regional block
procedures such as sciatic block, block of the
brachinl plexus or 1ts branelies mandibular
block maullary block ¢te our dictum at the
Mason Chme has alwavs been “no piresthe
s11s, no anesthesit ™ To ehait paresthesis
1t 15 obvious that the needle must come mto
dircet contact with the nenves and 1t times
prerce the epmeunum 1nd enter the fiscicul
yet to date we have seen no neuntis or other
nerve lesions when aqueous solutions were
used

Contammatien of Selutiens or Lquipment
—-If nfection 1s introduced into the nervous
tissue or m close proumty to 2t and 1 2b
scess develops damage to the nerve muy
occur Introducing 1 filterable virus mnto the
body 15 another possbility It has been noted
that herpes zoster may follow 4 block of the
gassenan ganglion

Pre-existing Lesions —Organte diseases such
as metastatic carcinoma  hemangioma  ete
may comadentally eust in the region where 1
peripheral nerve bloch has been performed
Followng the block the normal course of the
disease may be such s to exert pressure on
a nerve When this occurs the patient may
blame the block procedure for the nenve mn
volvement

Likewase, mpuries of the cxtremities for
which surgery 1s bemng performed have often
severed the nerves and blood vessels and
these mjuries should be noted 1n the patients
chart and pointed out to lum prior to surgery
particularly when block procedures are to be
used so that temporary or permanent post
operative sensory and moter changes are not
attubuted to the block

Metallic Tons Released from Receptacles

COMPLICATIONS O REGIONAL ANESTHESIA

and Syringes —All of the published reports
on the use of \ylocaine (hdocune) hydro
chlonide hive shown 1t to be - safe drug and
one that does not cause antation to the nenve
Nevertheless, i the past year 19 cases of
nuunts followsng brachinl plevus blocks
wlteh 1 or 2% aqueous solution of \ylocane
was employed hnve been called to the authors
tention ** -7 -4 35 In yeply to mqury for a
possible txplhination the Astr1 Pharmacentical
Company cited the work of Lundqust et al ™
and Wiedhing ¢ Lundquist et al-> showed
that (1) under certun circumstinces solu
tions of \ylocane and Novocun (procame)
m1y hberate small amounts of copper michel
and zine from hypodermic synnges made en
urely or patly of metal and (2) that while
any one of these metallic 1ons may couse bs
sue smitation and swelling the copper jons are
usunlly the greatest offenders  Wiedhng®
showed that if Adren1hin 15 not added to the
solution these metal 1ons are vbsorbed before
2 Joeal tovie reaction has had tme to deselop
but that Adrenalm permits their contrct with
the tissue long enough to cwse imtation

Recenthy two cases of briclual neunts fol
lowmng brachial plexus block with Cyclame
(hexyleune) hwe been noted and they may
perhaps have been ciused by thus type of
reaction *8

Repetition of 1 Specific Nerve Block Within
Twenty four Hours —1It 15 not unusual for the
question to be ruscd as to whether or not
the repetition of 4 blocl procedure wathin
24 hours may result m nerve dumige On
numerous oceasions my associates and I have
repeated nerve blocks within 24 hours 1
which paresthestas had to be chated to assure
1 successful black yet ta date we have not
seen one case m which neunts resulted

SIGNS AND SYMPTOMS

When the anesthetic dissipates itself the
patient ymmediately will complam of motor
weakness or paralysis pamn, and smparment
of sensation 1e tmghng and numbness over
the area of distnbution of perves mmohed
These signs and symptoms of nerve mvolve
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ment my Jast for one to three duvs and then
disappear completely or they may persist for
three to s months or Jonger

PROPIIVLANIS

To prevent lesions of the periphieral nerves
Avoud Pressure on the Nerves —\When plc
g the patient on the operating room table
shen 1pplying 1 cast or when positioning the
pitient s bed after 4 regonad block pro
cedure cvery effort must be made 1o wod
pressure on the nenes, partieabudy those
which are superficrdly pliced and vulnerble
to pressure The nones most vudnerible to
pressure anclude (1) the brchl plewes
(2) the ulnar nunve at the dbow  (3) the
rdil nene At the wnst  (4) the Thterad
femora! cutancous nenve At the antersor su
penior spne of the thum  and (§) the pero
neal nerve just below the knee
It follows that tournmquets as well s re
tractors must be carefully piced dunng sur
geny to nad & damaging degree of pres
sure on the nerves and bload vessels Tt must
be remembered that of the blood vessels arc
traumatized, vasospism mny develop whach
may sunulate 1 peripheral nerve lesion and
which, if persistent may actually result m
secondary damage to the nerves  Tourmquets
should be deflated after 1%z hours A few
mnutes should be allowed for the blood to
perfuse the arm adequately and oxygenate
its tissue before the blood 1s agan druned
from the arm and the tourmquet remflated
Avord the Use of Neurolvtic Drugs—~
Neurolvtie drugs should be reserved for thera
peutre blocks 10 patients with intractable pam
from an mcurable disease and 1 whom root
section or cordotomy 15 not possible Even
then they should be employed only 3f the
patient 1s fully cagnizant of the comphentions
which may result from ther use
The phvsician should aither ymy s own
drugs or take other precautionary means such
as tastng the solution before mjection to
assure lumself that he has the correct drug
Al too frequently physicrans have myected a
drug prepared by the hospital pharmacy or
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handed hum by the scrub nurse only to find
that 1t was etther the wrong concentration of
the local anesthetie drug or the wrong drug
{i¢, nlcohol or cther)

Extreme care should alo be taken when
handhing solutions used to prepare the skin
priot to mscrtion of the needle Many of these
solutions, puticululy those contuning aleo
hol are ncurolytic If they are inadvertently
dropped mnto the Jocal anesthetic solution or
on the needles and go unnoticed they my
come 1 contict with perve tissue nd cause
triumn

Avord Intraneurnl Injections —Althongh it
secms questionible that traneurnd snjections
result 1n nene lesions, 1t 1s pahaps best to
woud such mjections since satisfactary anes
thesin for surgery and dirgnosthie and thera
puitic blocks may be obtuned by njecting
the anesthetic agent in close provmity to the
nerve  Tlus does not mean that paresthesias
should not be sought 1n those blocks 1n winch
they are mndicated but merelv that the ncedle
should be shphtly withdrawn if the patent
corpluns of paresthesna during the injection
of the drug It must also be remembered
that f intraneural mjections are made at or
close to the forimina of the vertebrae or the
shull that the drug may teach the spinal cord
or brain v)1 the perineural spaces {see Chap
ter § page 49) 3 2 .3

Do Not Use Excessive Concentrations of
the Local Anesthetic Agent—As pomted out
previously the usurl recommended dosage
of 2 Jocal ancsthetic agent should not be ex
ceeded and it 1s always best to use the weak
est concentration of the drug which will 2¢
comphsh the task at hand  Excessuely high
concentritions of these drugs have been ev
permmentally shown to be neurolytic 15 16

Use Stenle Precantions —All the drugs nd
equpment to be used must be ~dequatel
sterilized to avoid the introduction of patho
gens with consequent mflimmation Although
Al solutions 1nd drugs used in penpheral
nerve blocking wnd local mfltrtion by the
Anesthesty Deputment of the Mison Chne
e parchised 48 presumably sterle nd ready
for smmediate use they are resterthzed he
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brachial plexus as well as mto the scatie
nenve using 10 ce of solution wathout crusing
nerve damage Our cntema for sntraneural
mjection re paresthesias and aching m the
extremity duning the mjection of the nes
thetic solution

Damage from Direct Contact of the Needle
Point with the Nerve—This agun 15 1 de
batable cruse and my assocrites and T hehieve
that it 1s seldom sf ever responstble for
penipheral nenve lesions In rcgional block
procedures such as seiatie block block of the
brichial plesus or its branches mandibulr
block maullary block <ie, our dictum at the
Mason Chmie has always been “no paresthe
s1ts no anesthesta ™t To et paresthesias
1t 15 obvious that the needle must come mte
direct contrct with the nesves wnd at times
pieree the epmeurum and enter the faseiculy,
vet to date we have seen no neuntis or other
nerve lestons when aqueous solutions were
vsed

Contamunation of Solutions or Lquspment
~—If snfection 15 ntroduced into the nenous
tissuc or m close proumity to it and 1n ab
seess develops damage to the nene mny
occur Introduung a filterable virus mnto the
body 1s another posstbilits It has becn noted
that herpes zoster may follow 1 block of the
gassenan ganghon

Pre-existing Lesions —Qrganie diseases such
as metastatic carcmomn, hemangioma  ete
may comerdent ithy eust m the regron where 2
penpheral nerve block has been performed
Following the block the normal course of the
disease may be such as to exert pressure on
a nerve When this occurs the pahent may
blame the block procedure for the nerve mn
volvement

Likewise mjunes of the extrermbies for
which surgery 1s bemg performed have often
severed the nernves and bloed vessels nd
these inuries should be noted m the patients
chart and pointed out o him prior to surgery
parbeularly when block procedures are to be
wed so that temporary or permanent post
pperatne sensory and motor changes are not
attributed to the block

Metalhe Tons Released from Receptacles

COMPLICATIONS OF RLGIONAL ANLSTHLSIA

and Syringes —Al of the published reports
on the use of Vylocane (hdocame) hydro
chloride hase shown it to be 1 safe drug and
anc that docs not cause untation ta the nenve
Nevertheless, mn the past year 19 cases of
neuntis following brachial plevus blocks
which 1 or 28 aqucous solution of \slocae
was employ ed have been called to the authors
attention "0 7 -4 35 In reply to mqury for a
posstilc exphination, the Astra Pharmaceutical
Company cted the work of Lundqust ef o 7
and Wiedhng®® Lundqust et al ™ showed
that (1) under certun circumstances solu
tions of Nslocune nd Novoeun (procame)
may hberate small amounts of copper mchel
1nd zme from hypodernuc svtmges made en
urchy or patly of metil and (2) that whik
any one of these metalhe sons may cause ts
sue rrmtation and swelling the copper 1ons are
usully the greatest offenders Wiedhng®
showed that 1f Adrenalin 35 not 1wlded fo the
solution these metal 1ons nre absorbed befose
a Jocal tovic reaction has had time to develop
but that Adrenalin permts their contact with
the tissue long enough to cause wntation

Recently two cases of brachual neuritis fol
lowing brachiil plecus bloch with Cyclune
(hevvleune) have been nated and they may
perhaps, hive been cansed by this type of
reaction ¢

Repetition of a Specific Ners e Block Within
Twenty four Hours —It 15 not unnsual for the
question to be rused is to whether or not
the repcttion of 1 block procedure within
24 hours may result m perve damage On
numerous occastons oy associates and T huve
repeated nerve blocks withm 24 hours 10
which paresthesias had to be elited to assure
a successful block vet to date we have not
seen one case 1n which neuritys resulted

SIGNS AND SYMPTOMS

When the anesthetic dissipates tself the
pattent 1mmediately will complan of mofor
weahness or paralyss pam and unparrment
of sensstion 1e tnghng and numbness over
the area of distnbution of merves msohed
These signs and symptoms of nerve nsolve
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ment may Jast for one to three davs and then
disappor completely or they mav persist for
three 1o siv months or longer

PROPIIYT ANDS

To prevent fosons of the parpherd nenves

Avaud Pressure on the Nenves —When plc
g the patient on the operting, room table
when appliang 1 cast or when positionmyg the
patient 1 hed after 2 regionl block pro
cedure, (veny «ffort must o made to word
pressure on the nerves  partieniarly - thosc
wlich are supcrfierlly pliced and sulnerable
to pressurc  The nenves most vulnerible to
pressure mclude (1) the brachinl plevus
{2) the ulnar name at the dbow (3) the
ridinl nene at the wrst (1) the Iteral
femoral cutincous nane at the antanor su
penor spine of the ilmm  nd (5) the pero
ncal nanve qust bedow the hnee

It fallows that tourmquets 1s well s re
tractors must be carefully placed dunng sur
gery to mnoid 4 damaging degree of pres
sure on the nenves and blood vessels Tt must
be remembercd that 1f the bloed vessels are
traumatized vasospism m1y dovelop wlich
may simulate 1 penipheril nenve lesion d
which of persistent may actunlly result
secondary damage to the nerves Tournquets
should be deflated after 1'% hours A fow
minutes should be lowed for the blood to
perfuse the arm adequately and osygenate
its tissue hefore the blood 15 agun druned
from the arm and the tourmiquet remnflited

Avoid the Use of Neurolytic Drugs —
Neurolytic drugs should be reserved for thera
peutie blocks 1n patients wath mtractable pun
from an mcurable discase and 1n whom root
section or cordotomy 1s not possible Lven
then they should be employed only if the
patient 1s fully cog of the cc
which may result from thar usc

The physician should ather mix Ius own
dru“gs or take other precaution ry means such
as “tasting the solution bhefore mjection to
assure humself that he has the correct drug
All too frequently physicrans have mnjected a
drug prepared by the hospital pharmacy or

1
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handed him by the scrub nurse only to find
that it was ather the wrong concentration of
the Jocal ancsthetie drug or the wrong drug
(i, alcohol or cther)

I steame care should also be tahen when
handling solutions used to prepare the shin
prior to inscrtion of the needle Many of these
solutions particularly thosc contuning alco
hol are ncusolytic If they are madsertently
dropped mta the local anesthetic solution or
on the necdles and go unnoticed they may
comc mn contact with nenve tissue and ciuse
{riumn

Avod Intrancural Injections —Although it
seems questionable that intrancural injections
result 1in nenve lestons at as perhaps best to
awmd such njections since satisfactory anes
thesia for surgery and diagnoshic and thera
peutic blocks m1y be obtuned by 1njecting
the anesthetie rgent 1 close proximity fo the
nenve Tlis docs not mean that paresthesias
should not be sought 1n those blocks m which
they are indicated but merely that the necdle
should be shghtly withdrawn if the patient
complans of paresthesit during the mjection
of the drug It must also be remembered
that if mtraneural mnjections are made at or
close to the forimma of the vertebrae or the
skull that the drug mav reach the spinl cord
or bran vi1 the penineural spices (see Chap
ter 5 page 49) 3 3" B

Do Not Usc Excessne Concentrations of
the Local Anesthetic Agent —As pomted out
presioushy  the usual recommended dosnge
of 1 Jocal anesthetic agent should not be ex
ceeded nnd 1t 1s alwys best to use the weak
st concentration of the drug wiich will ac
complish the task 2t hand  Excessively high
concentrations of these drugs hive been ex
penimentally shown to be neurolytic 13 16

Use Stertle Precautions —All the drugs and
equpment to be used must be dequately
sterthized to avoid the mtroduction of patho
gens with consequent inflimmation  Although
all solutions nd drugs used mn peripheral
nerve blocking and locnl infiltration by the
Anesthesin Department of the Mason Chme
are purchised 1s presumably stenle and ready
for immediate use they are resterthzed be
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brachial plesus as well as mto the seate
nerve using 10 cc of solution without cwsing
nene damage Our entema for mtraneural
snjection are paresthesias and aching 0 the
extremty dunng the mjection of the anes
thetic solution

Damage from Direct Contact of the Needle
Pomt with the Nerve —This tgun s 2 de
batble cruse and my 1ssoctes nd I beliene
that st 15 seldom if ever, responsible for
penphertt nene lesions In regional block
procedures such as seatic block block of the
brachial plexus or its branches mandibular
block maullary bloch ete our dhetum at the
Mason Chmie has always been “no piresthe
sias no anesthesia®® To ceheit paresthesias
1t 1s obvious that the needle must come mto
diveet contaet with the nerves and At times
prerce the epmeurium nd enter the fascenh
vet to date we have seen no neuntss or other
nene lessons when 1queous solutions were
used

Contamnation of Solutions or Equspment
~1f mfection 1s mtroduced nto the nervous
tissue or 1n close proamuty to it and an ab
scess develops damage to the nene my
occur Introducing a filterable virus mto the
bady 1s another possibithty It has been noted
that herpes zoster may follow 2 block of the
gassenan ganghon

COMPLICATIONS OF RLGIONAL ANESTHISIA

and Syrmges —All of the published reports
on the use of \ylocame (hidocamne) hydro
chlonde have shown 1t to be 2 safe drug and
one that does not cause imitation to the nene
Nevertheless sn the past year 19 cases of
neuntis following braclinl plexus blocks
whieh 1 or 2% aqueous solution of \ylocame
w1s employ ed have been ealled to the author s
attention = *7 23 39 I reply to mquiry for a
possible explination the Astra Pharmaceutical
Company ated the work of Lundqmst ef ol ™
and Wiedling® Lundquist ef al ™ shoved
that (1) under certain cireumstances solu
tions of “ylocame wnd Novocun (procame)
may hiberate small amounts of copper mchel
and zsne from hypodermic syrmges made en
tirely or patly of metal and (2) that whie
any onc of these metathic 1ons may cause tts
sue untation ind swelling the copper 10ns are
usually the greatest offenders Wiedling®
showed that 1f Adrenalin 15 not added to the
solutiont these metal 1ons we absorbed before
1 local tovie reaction has had time to develop
but that Adrenalin permuts their contact with
the tissue long enough to cause wntation

Recently two cases of brachial neuntis fol
lowing brachnl plexus block with Cyclume
(hexykeame) hive been noted and they may
perhaps have been caused by this type of
reaction ”%

Boanaht

Pre eusting Lesions —Orgame diseases such
as metastatic carcinoma  hemangioma  ete
may comerdentally enst 1 the region where =
peripheral nenve block has been performed
Following the block the normal course of the
disease may be such as to exert pressure on
a nenne When this occurs the patient may
blame the block procedure for the nerve m
volvement

Likewtse mjunes of the extremubies for
which surgers 1s beng performed have often
severed the nerves and blood vessels and
these mjuries should be noted 1 the patient s
chart and pomted out to Jum prior to surgery
particsstarh, when block procedures are to be
used so that temporary or permanent post
operatit e sensory and motor changes are not
atinbuted to the block

Metallic Jons Released from Receptacles

p of a Specific Nerve Block Withm
Twenty four ¥ours —It 15 not unusud for the
question to be rmsed as to whether or not
the repetition of a block procedure within
24 hours may result m nerve damage On
numerous oceasions my associates and 1 have
repeated nenve blocks within 24 hours mn
which paresthesias had to be choted to assure
1 successful block yet to date we have not
seen one ¢1se m wlich neuntss resulted

SIGNS AND SYMPTOMS

When the anesthetic dissipates atself the
patent smmedintely will complam of motor
weokness or paralysis pamn and tmparment
of 1e an Y; over
the area of chstmbutzon of nerves imohed
These signs and symptoms of nerve imohe
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hen penpheral nerce lestons follow a re

cromal Dlock procedure the procedure self
must not be awtomahialfy and solely con
demncd yntil all other possible causes hate
becn considered and elminated Inthe grater
number of cases the parvsis 1s not 1 result
of the black procedure or the Toeal wcsthetic
drug
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fore being injected The vials of Aylocune so
lutions the ampules contuning the crystals of
Pontocune and Novocun the stlime solutions
for dissolving the erystals of these drugs as
well 25 Adrenahin 1 2000 are mncorporated
the block tray prior to its stenlization For
autoclving and cleaning techmque 1s well as
other drugs which may be heat stenhzed see
Chapter 22 page 206

Use Nerve Block with Caution m Patients
with Nerve Lesions or Pre Custing Organic
Disease —In patrents wath residues of poho
myelitis severed nenves or pre eusting or
mmpending pressure on nerves from careinoma
ete nene block proccdures should be used
only 1f the patient accepts the procedure
realizing fully that the paralysis casting prior
to surgery or that which may occur from the
surgery will not be relited to the block pro
cedure Whenever these aboyve mentioned
conditions exist and bloch procedures are to
be used the disease and the extent to which
the penpher! nerves are iyolied should be
noted on the patients chart by both the at
tending physician and a consultant

Avoid Imstatng Effect of Metal Ions on the
Nervous Tissues —Local anesthetic solutions
of \ylocamne (hidocane) and to a lesser ex
tent of Novocun (procamne) have been
shown to release copper ions if they come
m contact with metal receptacles or metal
parts of svringes prior to mjection Likewise
the tissue damage wlhich mav ensue from
these 10ns 15 evidently ciused by the Adren
2lm Keeping the copper 10ns n contact with
the body tissues for prolonged periods of time
Therefore the following precautions should
be observed when using solutions of these
drugs (1) no Adrenalin should be added
to the local anesthetic solution and (2) if
Adren1hn 1s added then wath the exception
of the needle the equipment used durmg the
block should be glass or stamless steel and
150 TR U (turbidity reducing umts) of hval
uromdase should be added to the local anes
thetic solution to promote duffusion of the loeal
anesthetic solution (sce Figure 2 page 15)
Diffusion of the solution will tend to prevent
~ccumulation of metal 1ons m any one pos:
tion and probably hasten their absorption

COMPLICATIONS OF REGIONAL ANLSTHESIA

TREATMENT

Penipheral nenve lesions 1n contrast to
lestons of the spinal cord and brain, usually
repur themselves without treatment m two
weehks to sic or nine months depending on
ther scventy However mn some instances
neuniis m1y persist indefinitely especially of
2 neurolytic drug s been mccted

Immediate Treatment—To rehieve pan
specd regenerttion and 1ssure complete re
turn of function the following may be helpful

Symptomatic Relief of Pain—Aspirin
(acetylsalicyhic acid), Empinn compound
phenobarbital at mght and occasional doses of
codeme may be necessary to relieve the pam
of 1 neurnihis

Thiamine Chlontde and Nicotimc Acid Ther
apy —High doses of thinmme chlonde (B,)
te 50to 100 mg together with high doses of
meotime 1e1d 25 mg  taken orally three to
four times 2 d1y may facilitate regeneration
of the nenve The rationale of this treatment
15 that thiammine chlonde 1s necessary for nerve
function and regeneration while meotime acid
causes vasodilatation thereby mcreasing the
blood supply to the nerve mmvolved

Sympathetic Block —When the nerves of
cither the upper or lower extrenity are mn
volved A series of stellate ganghon blocks or
lumbar sympathetic blocks respectively will
merease the blood supply to the molved
nerve and has been reported to specd marked
recovery of the penpheral nerves” 3¢

Phystotherapy —Muscle atrophy during the
peniod of regeneration should be presented
by physiotherapy This therapy should 1
clude galvanie stimulation of the muscle sup
plied by the myvolved nerve s well 15 massage
and evercises

Late Treatment —If the neuntis persists
m spite of the above therapy baking of the
hypersensitine aretrs ntravenous Novocam
or Pontocame 4nd repeated blocking of so
matic or sympathetic nerves with local anes
thetic drugs are useful (sce Chapter 12 page
120) In the unusual and occasionil case of
severe neuntis a sympathectomy or 1 rhrzot
omy may be necessary Although these two
surgical procedures may seem drastic they are
preferable to opiate addiction
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Complications Followmg the Use of Neurolytic Drugs

Wi veonotsmc drugs 1¢ nleohol phenol
preparitions contumng propylene and poly
ethvlene gheol ol solutions ete  are used
the physicn performing the regional block
procedure wutomaticlly tihes 2 known nish
regardless of Jus shill  Overflow onto somtic
nenes may result i 1 severe neuntis of m
paralysis of an extrematy of the diplrgm,
or of a voeal cord ete!® A needle misplaced
while performing 2 parwertebral block 2
block of the branches of the tngeminyl nene
gasserian ganglhon block ete wath this tvpe
of agent may ctuse a trsverse myehtis and/
or deathv3™ Even when small amounts of
neurolytic drugs are purposely admimstered
subarachnoidally to treat pamn problems cg
postherpetic pamn and where only a block of
the posterior ncrve roots 1s desired  unex
pected neurological comphications such s ad
hesne pachymemngitis musculir paralysis or
paresis of the extrcmuities bladder paralysis
rectal incontmence and transverse myehtis
and/or 2 cwdt equina syndrome may en
sue !

Therefore 1t behooves the physician using
neuroly tic drugs to be adequately nsured and
obsenve the followmg precautions to avod
legal action 1 case of an untoward result
(1) explamn the procedure and s possible
complications to the patient or @ member of
his famuly  (2) have the patient or the re
sponsible member of Tus famuly sign a permut
for the execution of the block procedure  (3)
do not premedicate or anesthetize the patient
for the block procedure and (4) of a com
pheation occurs seek the consultation of the
necessary specalists te neurologists infern
wsts cte The thud precaution 1s extremely

important for 1f the patient 1s not mecheated
or anesthctized e s clearly consenting to
the treatme nt and s not undergoing any type
of therapy wiich might be objectionable to
i The onc patient who was blinded At
the Mason Chime {sce Tigure 18 page 88
and Figure 19 page 89) 1s 1 typical example
of the efficiey of thus preerution—although
the patient consulted 1 lawyer who contacted
our msurnce company no suit developed
and no settlement was mide  The lwyer for
our surince company was of the opinion
the crse could be successfully fought on the
busis that the planuff had wilhingls sub
mtted to the treatment knowing the possible
complications  Certamnly 2 bloch procedure
particulwly one in winch neurolyic drugs are
to be used should never be performed agunst
the will of the patient for he may seeh retn
bution on the basis of “techmeal assqult”18

The situntions most often responsible for
difficulies wath neurolytic drugs are (1)
overflow onto nerves not intended to be
blocked (2) corneal ulcers corneal keratitis
and ulcerations from block of the grssenn
ganghon without overflow (3) trinsverse
myehtis from parvertebral mjection and (4)
o1l embohsm

OVERFLOW

Nerves Most Frequently Involved —Nene
block with newrolyhic agents 1s usually hmited
to block. of the sviapthetic gangha the tmge
minal (£ifth) nerve its gangha and brenches
and subarachnmd block of nerve roots as they
emerge from the spmal cord  Block with neu
rolytic agents of the penpherni nerves other
than the eranial nerves usually results sn ney
ntis and therefore 1s seldom performed The

[19]
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While surgieal ntenantion my appor to e
drastre therpy ats to be preferred to oprate
wdiction

CORNEAL ULCERS, KERATITIS OF TIIC
CORNEA AND ULCLRATIONS OF THE
SKIN TOLLOWING BLOCK OI' THL
GASSERIAN GANGLION OR ITS
BRANCIICS

Perhaps of nll blocks of the nerves of the
bods which are successfullv performed with
neurohtic agents gissenan ganghon block
or block of 1ts branches most often ginves satis
factory results Noverthddess m addition to
loss of sight and difficult swallowing which
have been notcd and occur from musplaced
needles two other compheations which may
follow 2 correctly exccuted block of the gas
senan ganghion or its brinches (the tngeminal
nenve) should he discussed

Corneal Ulcers and heratitis Followmg
Block of the Gasserian {semilunar) Ganglion
—Corneal ulcers and/or heratitis are prone to
oceur following block of the gissenan gan
ghon becuse the nenves to the cornea travel
through the gassenan ganghon The corneal
reflex normally protects the cornen and the
eve from trauma caused by drving and/or
foreign bodies Its abolishment predisposes
the eye to trauma Therefore following block
of the ganglon even when a local anesthetic
agent 1s used the eve must be protected for
the duration of the block if these complca
tions are to be nvoided However when alco
hol 15 used 1t 15 mandatory that the patient
be seen immediately by an ophthalmologst
who can mnstruct lum 1 the correct care of
the eye over a period of time

Ulceration, Slough and Gangrene of the
Area Innervated by the Terminal Branches
of the Maxillary Division of the Fifth Nerve
—Following alcohol block or surgical section
of the maullary division of the fifth cranal
nerve ulcerations and scvere slough of areas
supphed by its terminal branches have oc
curred In most mstances the area 1ol ed
has been that mnervated by the fraorbital
nerve (sec Figure 27 page 121) ' Hoyw

121

cver the one e seen at the Mason Chnie
imvolved the posterior portion of the supenor
hveolir ndge of the maallry bone and ats
surrounding tissues (sce Figure 28 page 122)

The cause of this infrequent complication s
difficult to detarmine® < The  maafin
nerve 1 the cases ated his been ather
blocked or sectioned at or centrad to the
forimen rotundum  Faulty techmque  direct
vascular ehanges reflex or direct involvement
of the sympathetic nernous system and aber
rint nerve fibers 1 or about the gassenan
ganghon have 1l been considered as possible
cwses but none aceepted as fict  Macom
ber "t and Philpott? believe that the imme
diate cause of the ulccration 1s probabl
trauma but they do not try to cxplun why

N
.
R

S =z
Figure 27 Neccros:s of the nose and the cheek follow

ing the injection of the mavilla
1y nerve with aleoh
for tngeminal neuralgia (contnibuted by?\l'\combec;J ”‘;]
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nerves most frequently mvolved from overflow
of bloching agents 1 the proccdures hsted
above are
Branches of the Brachial Plexus —Overflow
onto the brachal plexus occurs most fre
quently following stellite ganghon block
phrenmic nerve block and nfiltration of the
sealenus anticus muscle
Ths results i partial or complete sensory
and/or motor loss of the upper extremty
Thoracic and Lumbar Somatic Nerves—
Overflow onto these nerves occurs most fre
quently following block of the thorieic nd
lumbar sympathetic gangha or the splanchrue
({celinc) plexus
Sequelie of this are partial or complete
sensory and/or motor loss of the area supphed
by the mvolved nene or a severe neuntis
Cervical Sympathetic Nerves or Gangha —
Overflow onto these structures of the sympn
thetic nervous system occurs most frequently
follow g block of the brachial plevus cervieal
nerve block thoricic somatic nerve block
phrenme nerve block glossopharyngeal nene
block at or shghtly distal to the jugular fort
men and mhltration of the scalenus anticus
muscle A Horners syndrome 1¢ ptosis en
ophthalmus and mosis (constricted pupil)
ensues
Facial Nerve —Overflow onto this nerve oc
curs most frequently following mfiltration of
the shin and subcutaneous tissue prior to per
forming a mandibular or mavllary block wia
the mandibular notch It may also follow a
glossopharyngeal block distal to the jugular
foramen 1®
In such a situation the eyeld cannot be
closed and the muscles of the face on the side
blocked are paralyzed When a neurolytic
drug has been used the prolonged inabihity
to close the eyehd may result mn a corneil
uleer and/or a keratiis  Here the etiology of
the corneal ulcer and/or keratitis 15 dufferent
from that which follows gassenan ganglion
bloch where the loss of the corneal reflex 1s
the responsible factor
Optic Nerve and/or Oculomotor Nerve or
Its Branches —Oserflow onto these nerves oc
curs most frequently following gasserian gan

COMPLICATIONS OF REGIONAL ANLSTHESIA

glion bloch and mwallary block if the needle
1s misplaced  If the optic nerve 1s mvolved
blindness occurs and if the oculomotor nerve
or 1ts branches are paralyzed a squint results

Glossopharyngeal Nerve — Overflow onto
the glossopharyngeal nerve may occur follow
mg an attempt to block the gassenan gan
ghon if the necdle point rests outside the cap
sule of the ganglion When only the glosso
pharyngenl nerve 1s blocked either umlater
ally or bilaterally dysphagra 1s usually the
only sign or symptom This complication 15
the one most often secn following the place
ment of a neurolytic solution outside the cap
sule of the gassenan ganglion

Treatment of Overflow —\When a neurolytic
drug 15 mjected time alone 1s the best treat
ment The complication usually corrects itself
when the nerve mvolved completely regener
ates The one outstanding exception to this 1s
the optic nerve which may not regenerate
once 1t has been destroyed by alcohol In this
mstince even 1f partial regeneration oceurs
sight often remuns imparred

Symptomatic treatment to control pan wnd
prevent atrophy from disuse must be st
tuted 1n all cases and the consultation of a
neurologist and/or ophthalmologist 1s mvalu
able

The treatment of an alcohol or phencl nen
ris 1s not simple Mild cises are tretted
symptomatically with acetylsalicyhc 2acid Em
pmn compound phenobarbital or codeme?®
Moderately severe cases may respond to (1)
baking the hypersensitne area  (2) slowly
admmistered ntravenous histarmne (275
mg dissolved mm 500 cc of 5% deutrose m
water) twice daily (3) mtravenous Novo
cun (1 gram m 1000 cc of 5% dextrose n
water) or mtravenous Pontocune (250 mg
m 500 cc of 5% dextrose mn water) given
slowly twice a diy and (4) block of the
appropriate portion of the sympathetic nerv
ous system mnervating the area of the neuntis
for example 1n case of neuntis of the lumbar
nerve lumbar sympathetic block caudal block
or spinal epidural block may be used? In
severe cases of neuntis of this type sympa
thectomies or rhizotomies may be required ® 2
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comulsions (nsue, wd thest gne wy to
drowsiness stupor nd subscquent comv On
the other hand when the haart wd lungs arc
mamly affected, duspnet cough frathy spu
tum with occimonil hemoptysis  cyanosss,
precardial paun, dilatation of the hert dea
tion of temperature nd asthmatic or broncho
prcumonie tvpe rilcs result
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Figure 28 Slough of supenor alveolar ndge follow

ing the mjection of the maullary nenve m the ptery

goprlatine fossa with 1 cc alcohol to relise tngeminal
nevralga,

this are1 s basically susceptible to necrosts
and slough However they fecl that the sec
tiomng of the nerve renders the skin and
mucous membrine mn the region mscnsitive
and that the patient 1s therefore not cog
mzant that trauma 1s destroymg the tissue
Two of Philpotts® cases admtted they
“picked” the nose

This comphcation 1 relttion to the num
ber of times the branches of the fifth nerve
are sectioned either surgically or chemmically
oceurs too infrequently to condemn such treat
ment of tngemnal neurilg on its iccount
Howesver the seriousness of the complication
should make the physican cogmzant that he
must explun 1ts possible occurrence to the
patient prior to the block and warn him that
trauma to this area mcluding prching of the
nose 1s dangerous and should be avoided
The one patient whose alyeolar ndge sloughed
following an alcohol mawullary block per
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formed by us should perhaps have heen ad
vsed to remove her dental bridge after each
meal since this bridge hooked onto 1 single
molar mn the region where slough oceurred

The treatment of these cases 1s often diffi
cult but meludes antibiotic drugs  hot wet
packs sncision and drainage  debridement of
the sloughed ulcer and gangrenous area and
shin grafting  In mstainces where the uleer
ated aretr remuns infected n spite of the
above trextment and/or cannot be prepared
for gratting temporary sympathetic denena
tion by bloching the stellate ganglion may be
ndicated * Mchenzic®  cites one case of
slough of the comer of the nose fter scction
of the miallary nenve for trigemumil neu
ralgri which could not be grifted untl the
stellate ganghon had been removed This
supports the efficrey of stellate ganghon
blocks 1 these cases to improve crrcnlation
to the mvoled e

TRANSVERSL MYLCLITIS

Cases of trnsverse myelitis from the use of
neurolytic agents i parwvertebral somatie
nerve blocks sympithcetie ganghon blocks
and 1mntercostil nerve blocks have been re
ported © 1113 Whenever such agents are 1
jected parwvertebrally they mn1y gun access
to the spinal cord or subarichnoid space via
(1) 2 misplaced ncedle (2) a long cuff of
dur or (3) the perincural spaces (sce Chip
ter 5 page 48)

OIL EMBOLISM

When using neuroly tic solutions contaming
both o1l and local anesthetic drugs great care
must be cxercised to avord an ntravascular
mjeetion from which an 011 embohsm iy
result While no cases of this were found
the hiteriture 1t 1s assumed that the signs
and svmptoms would rcsemble those which
occur following the entrance of globules of
fat wmto the general circulation Two genera)
groups of signs and symptoms may occur de
pending on whether the bram or the caurdio
respiratory  systems are imvolved -7 If the
bram 1s primanly mvolved loss of memory
disorientation wrritabiity and  oceasionally
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of tasting this drug  No speofic treatment was
mstituted and no abscess or pricumothorty en
suied

Pharymy —Puncture of the phanmy has
heen mentioncd s 2 possible compheation of
blocking the carotid smus nerve? We huve
scen this complication following Black of the
mandibulir nerve and the glossopharngel
nenne In these mstances no problem trosc
other than that the patient compluncd of the
Intter taste of the local anesthctic solution
Should 1n abscess develop mn the neck as at
did n Adnwnes case aited below st should he
treated by the appropnate antibiotic therapy
and masion and drunage 1f necessan

Lsophagus —Adnan: ¢t al~ ® report two
cases of puncture of the esophagus following
the direct antenor approach to the stellate
gnghon  One patient exlubited cdifficulty 1n
swallowing had a fever of 100 ' and e
hibated fullness swelling and distinet tender
ness on pressure oy er the aren of the puncture
Penicillin and streptomyein controlled the n
fechon and the patient had an unesventful
recovery To date m over 2000 blocks per
formed by the author and his associates using
the antenor (paratracheal) approach the
signs and symptoms of this complication hwe
not occurred

Radney, Thyroid, Bladder, Eye, and Per:
toneum —It 1s hkely dunng blocks of the
abdomen neck or orhit that adjicent organs
are occasionally madvertently punctured
Nevertheless reports of such needle misplace
ment were not found in the medical Literature
reviewed

Thoracic Duct —Boniea 3 reports a case of
laceration of the thoracie duct while plcing
1 16 gauge needle prior to nserting a plastic
catheter for 1 contnuous stellite ganglon
block on the left side He states “Soon after
the needle was inserted chyle was seen-to ex
trude 1round the needle and after removal
continued to flow around the catheter for 2
period of severtl hours The hazards of using
large needles are quite obvious and hwve de
terred us from using tlus techme mm recent
years

After this block was discontinued a Hor
ners syndrome persisted showing that the

needle not only dumaged the thorwe duct
hut also the stellite gnghon

Head of the Fetus —Physicins discussing
cwdil antgesit may mention as 1 possible
comphicition the madvertent plcement of
caudl noadle mto the head of the fetus One
such cast 15 known to have happened and st
resulted i the death of the baby, probably
from the njection of 40 cc of the Toeal anes
thetie agent but actun] reports of 1t occurning
were not found 10 the medieal Iiterature 4

Pemle Tascta —Some urologists wam that
impotency may follow the plicement of loeal
ancsthetic solutions under the decp penile
fasein (Bucks fasetr) # In our small senies of
28 consccutne circumetsion blocks using 2
techmque of this tvpe we have not had 2
single cise of impotency

Figure 29 Latcral view of needle m plice

alcohol bloch of the first thoracic symp'ﬁhcucfzrm';n
lion The roentgenologist felt considering the position
of the pattent that the needle was probably m plce
at the body of the vurtebrae Therefore 1leohol was

myccted  However the pitient coughed mmmediately

and compluned of tasting the aleohol The needle was

withdrawn and 1t was concluded that the necdle hd

i reality rested i the trachea  No mediastmal abscess
or pneumothorax developed
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Puncture of Organs and Laige Blood Vessels Dutmng

Block Proceduies

T roncrunne of wtal organs and hrge
blood vesscds dunng bloek procedures s
always 2 possbility but wath the exception
of a toxie rerction to 1 foeid wmesthetic 1gent
from 1ts mtravaseulr mjection sequelre sel
dom foflow The {ollowing structures are those
most frequenth or most hkely to be punc
tured

Blood Vessels —The vertebral  femoral
and subelnian rtenses the bdomunt aorta
and mnfenor vena cava are the large vessels
most bhely to be punctured mmadvertently
durmg regional block procedures {see Fig
ure 1 page 1)

Stgns and Symptoms ~—In the normsl
healthy adult none usually occur of the phy
siclan recogmzes that he has punctured a
sessel and readjusts the needle before mpecet
wmg the dmg  But of the drug s mjected =
generidized systemic tonie ve wtion masy ensue
{see Chipter 1 page 16}

On the other hand of the patient has a pro
longed clotting time or a blood dvscrwsa the
enswming hemorrhage may produce large hema
tomita and neurolopic sequelae tien if the
needle misplicement 15 detected nd  the
needle 15 withdrawn pror to the 1njction
{see Chapter 9 page 89)

Treatment —{ See Chapter 1 page 23 and
Chapter 9 page 92)

Large or Small Intestine —The rectum or
bowel mmy be punctured while executing 1
pudendal presacral or a caudal block etc

Signs and Symptoms —AVhen the finger 1s
not m the rectum dunng a pudendal or pre
sacral block or if @ rectal examunatian 15 not

performed following the msertion of the con
tinuous crudad needle this compheation may
go unrecogmzed cxcept that no anesthesia
ensucs—wiich could be due to a number of
other ciuses The one other sgn that the
needle 15 11 the bowel wiweh 15 most con
viemg 35 aspirition of brown sem hqud ma
teral~n substince wihich 15 pecular to the
contents of the bowel

Treatment —Whether merely withdrawing
the needle from the bowel and mstituting no
further therapy would suffice 15 difficult to
establish  Certunly the needle has entered
the bowel n some 1nstances without the phy
sictans knowledge and no sequelae have oc
curred & comparable situation nnses i an
obstetrician madvertently places a stitch mn the
rectum while repuring an episiotomny  In such
cses although no other therapy except the
removal of the stitch 1s snshituted no ifection
results Nevertheless when the phy sicewmn per
formng - regronal block knows that the needle
b1s been in the rectum or howel heas seldom
willing to w ut 1nd see of mnfection wall result
but mmeditely places the patient on appro
priate prophs lactic antibiotie theripy 1t has
heen our policy 1n these cises to gne both
penteitlin and streptoms e

Lung —See Chapter 6 PNLUMOTHORAN
page 53

Trachea —Dunng the posteror approach
to the first thoraaic sympathetic ganghon for
an alcohol block of tius ganghon the author
s madsertently punctured the trachea (see
Tigure 29 page 125) On wmjection of the
alechol the patient coughed and complamed

{124}
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Dermatitis

D envearms per se 1s 2 complicition wiich
when 1t oceurs by atself, 15 not citastrop'e
On the other hand st m be one of the signs
nd svimptoms heralding or accompanying 1
svstemic allergie reaction to 4 local ancsthetie
drug and as such m pres-nt itsclf as part
of the picture While 1 skin reaction which
most often accompantes 1 scvere systeme
allergic tvpe reiction 1s urticanal m nature
that not associated with such  reaction usu
ally mamfests itscdf as 4 contact dermntitis
and usunlly occurs after numerous evposures
to the drug It 1s the Intter type with which
this chapter 1s predominantly concerned
Theoretreally dermatitis may result in exther
the physiann or the patient from the admm
)stration of amy of the drugs found in regional
block solutions 1¢  Toeal ancsthetie drugs
phenol  aleohol ammonmmum  sulfate  hyalu
romdase propylene glicol polyethylenc glv
col penut o1l sesyme a1} sweet almond o1
solution presen atives (sodium metabisulfate)
etc or combinations of these However the
tvpe of dermatitis to be considered tn detal
m this book 15 that which follows the use of
short acting locl anesthetic drugs  Allergres
to long acting drugs are nfrequent few
reports of such responses could be found
m the Iterature following their use 1 block
analgesta  Then too, the frequency with
which solutions with a long duration of action
are employed mn regional block analgesia, 1n
companson with local anesthetic drugs 1s 1
sigmficant
Dermatitis following the pasenteral or tops
cal admumstration of local anesthetic drugs
occurs more frequently than the number of
reports in the present day medical Iterature

would mdicate 13 I e and Luihart? state
that dermatitis from local anesthetic agents “is
now 1 matter of common hnowlidge Among
dentists and consequently comparitively few
cises are reported i the htcrature at the
present™ They further pont out “Often re
ports on rclatunedy common diseases appear
sa seldom 1n journals that one m1y conclude
from the lteriture that the condition 15 rela
tinely unusual

A review of the literiture has revealed the
fact that dermatitis frequently affects those
who admimster drugs used to produce local
analgesit A great number of cases reported
1 these articles occurred among dentists 1nd
physieians which would mdicate that dermn
tiis m1y well be considered an occupational
hazard of thesc professions Gaskall3 1s not
convinced that the weidence of dermatitis
from Novocun m dentists 1s as hagh as the
reports indicated Nevertheless the review
by Lane and Luikart ! of 107 cases of dermn
titis from local anestheties indicates that it 1s
4 definite occupational bazard  They found
that 83% of cises showing a dermntitis to loeal
anesthetic drugs occurred m esther dentists or
physicrins denhists constituting the greater
number evidently because of their more fre
quent exposures and because they seldom of
ever wear gloves when performing 1 block

ETIOLOGY

The physiological basis for dermatitis from
~ drug 15 unknown, but 1t 15 A reaction of pro
tection (see Chapter 2 page 83) % It1s relt
tiely clear from the cases found in the htern
ture s well as the two cases seen by the

{1271
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meg The Iesion mav beeomd eczematous nd
vesiculited and mas ooze It may imvohe the
wholc hand or 1t m1s be himited to one or two
fingers  particularly to the mterdinital folds
(see Tigure 30 pie 129) 1f the danmatitis
persists and becomes chrome dnuang sealing
and criching of the shin usually result Ex
fohation of the shin occurs lewing at red
hvpersensitine and punful The rhagades (fis
sures} which often become deep are ex
tremel punful Probably the most distressing
svmptoms of contact dermatitis arc the pun
stching and tenderness

Allergic Reaction of the Dermis —Dorat
tis from this cause 1s infrequent when com
pred to contact dermatitis and usually follows
mjection oral or mucous membrane apphiet
tion of the drug In most instances 1t 1s 1 svs
temic reachion imolving the body 1s 1 whole
and shows 1tself in touc enthemas urticant
ervthemamultiforme generihized morbilliform
eruptions nnd other generihized forms of der
matitis (see Figure 31 page 130 and Figure

129

32 page 130) Fover lymph node swelhng,
edemn (puticularhy of the face), swelling of
the jomts and changes in blood morphologs
{mncrease 1 leukoevte and cosinophil count)
often develop  Previous cxposures to the drug
ma be difficult to ¢stablish defimtely

PROPHYLAXIS

Avordanee of the cause of the dermatitis
te the local anesthetic drug s the best ther
apy for 1 person who 1s 2llergic to local agents
and who 1s interested 1n remuning comfort
able for as Sulzberger and Wise ! pamnt out
“The chamctenstics of (1) dissemination to
distant parts (2) seyere pruntis without much
dermatiis and (8) a protracted course seem
to be encountered frequenthy in cases of der
matibis due to chemicals possessing local anes
thetic properties ™

The following precautions mav prevent a
dermatitis 1n those physiciains who can not
wvoid the use of a local wnesthetic agent to

Figure 30 Swelling of the hands following, the madvertent ad
doctor with a known allergy to cocame and aits

of N (
demnatives

) toa
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author that 4 person requires many exposures
to develop an epidermal allergic rexction to
local anesthetic agents 1 32 However once sen
sthzed m this fishion the person will renct
to the locil anesthetic drug in any form or
manner of admimstration For cxample af 2
person sensitized to Novocan recened Noso
cun in penserllin preparations intramuscularly

m an omtment trvenoushy orally or other
wise he would probably suffer 1 reaction As 2
matter of fact am other local anesthetic drug
of the syme chemical faruly 1s Novoeun 1e

para ammo benzoic acid esters (Benzocune
Butesin, Butyn Pontocrune Larocune and
Tutecrune) mav also ewse a rewction n
that person 1if "dmimstered parenterally or
topieally *# 3 37 Strauss?? makes the follow

g stitements (1) “Scnsttization to n entire
group of structurally related compounds m1
oceur as a result of exposure to one of the
groups but this docs not necessanhy oceur

(2) “The question of whether an indiidunl
sensiized to one of 1 group of related com
pounds 1s sensitive to Al of these compounds
must stll be determined by patch testing or
climeal tnal i each indinidual ”

Dermattis related to the following drugs
has been reported 1 the hterature  Apothe
sin,' ? Butesim and Butyn,?? 18 17 °T Ponto
came,!? 13 183 27 °2 Nypercame,t 1% +0 Ben
zocame,* % Novol? Metycamef 3¢ and
Novocan 1% 16 =529 3133 A gurvey conducted
by the Amencan Dental Assocrition of therr
members showed 742 dentists (the number
reporfing was not gnen) to be sensitne to
one or more items used n ther prictice -
Fre hundred sixty nmne reported speaific
causes for their difficulties relating to Jocal
anesthetie drugs as follows 3838 to local anes
thetics (no specific one noted) 28 to Buta
camne 20 to Pontocamne 13 to Benzocame and
9 to phenol {these figures do not total 569
but the other causes hsted do not directly
pertain to anesthetic agents)  Since most den
tists use Novocain 1t may be reasonable to
conclude that Novocain 1s the greatest offender
1 those cases m which no specific local anes
thetic agent was noted -7 In one dental chinic
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1t was found that 1 1n every 12 who handled
Novocun developed a dermatitis ?

Allergte reactions to phenol are also histed
perhaps this should serve 1s @ warning to m
vestigate thoroughly any dentists on whom a
phenol block for 2 pun problem 15 being con
templated

SIGNS AND SYMPTOMS

The signs and symptoms of 1 dermahbs
from a local anesthctie drug depend on
whether the epidcrmus or the dernus reflects
the allergy ** Templeton 3 made the followng
important statements (1) “When the eprder
mus alone 15 sensiized 1t has generally been
brought into this state of sensihzation by pre
vious contact of its surface with some cxternal
agent capable of producing scnsttization”
The resulting picturc 1s one of contact der
mattis (2) “When the dermrs 1lone 1s senst
tized the offending substince the allergen
has generlly reachied it from within the bedy
by w1y of the blood sessels or lvmphatics
The allergen will gencrally have entered the
body by w1y of nhalation or mgestion” Pre
sumtbly 1 subcutineous or mtramusculir M
jection could be responsible 1n sensitizing the
dermis

Allergic Reaction of the Eprderrms {Con
tact Dermatitis) —Contact dermatitis 1e an
allergy of the epidermus s the type of derma
tihs due to local anesthetic drugs more fre
qQuentdy seen

Contact dermatitis usually has an mcuba
tion penod and the symptoms often do not
appewr for divs weeks or even years The
affected are1 15 usually limited to that part of
the body which comes 1n contact with the
drug Therefore since many of the derma
tirdes to local anesthetic drugs 2re occupt
tion rcquired  the areis usunlly affected are
found on the hands forearms face and nech
1e the exposed reis

The charactenstics of a contet dermatitis
may vary and one or all of the following may
occur m the same patient Usually the acutz
signs and symptoms are those of imtation
1e reddemng of the skin swelling and stch
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block 15 completed even af hie 15 not at that
tme Allcrgie to the drag Without this prc
ctutionan washing off of the drugs repeated
cyposure . cventually result m allergy

Use 1 Local Anesthetic Agent of a Differ
ent Chenuenl Structure —If 2 physician or
dentist becomes allergie to one chemical group
of loeal ancsthetie drugs other agents of
different chemieal structure may he safely
used (sce Table VII page 20) Tor example
he mas be allergic to the parn amino benzoie
naid esters (Novocun ete ) but might be able
to come m contact with the benzoie wad es
ters (Mehcune ete) without provoking
contact dermahiis ™ 3 Whether this 1s true
or not should be determmed by patch tests
rather than climenl tnal

Patch Test —As pomted out n previous
chapters thus test m1y be of Little value m de
termimng whether or not 2 patient will hne
2 high bloed level tipe or 1 chmel
philactic shoek™ type of systemic reaction to
a Jocal qnesthetie drug admimstered paren
terally However most of the nuthors aited an
the abliographsy to this chapter agree that
the patch test 1s relinble i detenmning
whether 2 dermatitis 1s or 1s not caused by
4 local anesthetic drug Laden and Wallace 28
when testing ten dentists with an llergy
found by patch tests that nine of them showed
an eczematous reaction to locnl anesthetics

While patch tests usually become positive
within 24 to 48 hours if at 2ll negatne re
sults should be examined for several subse
quent days up to a week or longer 3®

TREATMENT

The management of 1 dermatts depends
on the type of lesion However the one trent
ment which 1s the most effective and 15 applic
able irespective of the type of lesion 1s re
moval of the offending drug 0 47 It has been
the authors 1nd his associates custom not to
treat dermatologic! lesions but to refer them
to the Chinies dermatologist The followang
treatment part or all of which s used at the
Clme 15 not onginal but obtmned from the
expenence of many workers in this field 1 8
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Tczematous and Tezematord Dermatitis —
The rules of therapy when treating an ecze
matous or an cezamatond dermatitis are (1)
4 fow wedl choscn remedics are preferable to
the haphazard use of many  (2) shotgun pre
senptions arc to be nvonded as they may eon
tun drugs which mw agernate the allergy
(3) treatment must be conscrative and not
OVUT EgresSne 1¢ Prnimum non nocere
(aborc all do no harm) and (4) exaet means
of 1 drugs appheation must be desenbed—
the patient must not mercly be told to “go
Yiome and use 3t”

Relief of wtelung —Ttching 15 probabls the
most common complunt of 1 contct dermn
titis Treatment consists of

1 Antipruriics —The effects of cilaum
gluconite sodmum thiosulfate or strontum
bromide given mitrnvenoush have proven dis
apponting The antilustamine drugs paren
terdly 1e Benadryl (diphenhvdramine hy
drochlonide) 50 mg orally or intrawvenoush
or Pvnbenzimine (tapelenn unine hvdrochlo
nde) 100 mg orally every 3 to 4 hours will
1 tnost 1nstances control the pruntis  If these
drugs are unsuccessful then the other trent
ments histed below may be used While intrn
venous nd oral uses of these drugs are ven
effective the externl use of the antihustiminic
compounds to date has not proven sats
factory

11 Sedation —Barbiturates shieyItes and
chloralhydrte are preferable to the oprates
which tend to aggrvate itching Although
some cases they give excellent relief  Pheno-
barbital 1 % to % gr (15 to 30 mg ) doses
three times a day and at bedtime 15 usunlly
satisfactors

Y1 Splnt and wrap part—This nouds
subconscious scratching and may be extremely
helpful

IV Avoid soap—Since soap may exagger
ate dermatitis sturch bran oatmeal or potas
sum permanganate baths are to be preferred
to cleanse the shin and soothe the irritation

V  Dehydration —In some mstances this
will markedly relieve itching and my be ac
complished by limiting flmd ntake and by
the use of dwretics
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Figure 81 Erythematous reaction 1n a patient allergre to \ovocamn (procane) 7 hours after rasmg 2 shin
wheals on left forearm with 10% Novocan (contributed by Chipips *)

Cyrcumorbital wind nght cheeh edema

the same patient shown m Figure 31 followimy, foil

ure to take apblustamine 24 hours after raising the

shan wheals on the left arm and 7 days after extrac

tion of upper nght first molar under Novocain anes
thesia (contnibuted by Chipps ™)

Figure 32

which they renct 1o this fashion and may pre
vent this type of allergy 1n 2 physician who
has not yet developed 1t

Care of Physicians Hands During Admin
istration —Gloves should be wom when per
forming blocks to prevent contact with the
local anesthetic agent being employed This
1s singulaely mmportant if a large number of
regronal procedures are performed or if the
physician has an allergy to the local anesthetic
agent of his preference If n physician has
alrendy developed an allergy from handhing
local anesthetic drugs and cnnot avoid ther
use protective creams such as Covicone ( com
bination of Silicone Nitrocellulose and castor
ol 1n a greaseless yamshing cream base) ap
plied to the areas of the skin of the forearm
not covered by the gloves may gne added
protection

Should the Jocal anesthetc drug come mn
contact with the physictans skin mn areas that
have not been protected by gloves or creams
the area should be washed as soon as the
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minsstration was used and lowcst when the
drug was ginen orally This wounld mdicate
that repeated spitlage of the drug onto the
skin of the personnc] admimstering it was e
sponaible for the dermatitis

Chlorpromazine has been used i regronal
anesthesin by the author and lus associates
for sedation following regional nene blocks
other than those which in themselves lower
the blood pressure (spmal ¢prdural and echine
plevus block)  Since the drug s been given
mtravenoush 1n these cases 1t 1s possible that
the solution could on oceasion come 1 contact
with the skin This might result in allergy and
mdicates the necessity of washing the hands
when spillige oceurs

REMEMBER, GLOVES ARE NOT USED
WHEN INJECTING LOCAL ANESTHETIC
SOLUTIONS ONLY TO ASSURL ASLPSIS,
WHICH MAY BE OBTAINED BY CARE
FUL SCRUBBING OI' THE HANDS, BUT
FOR THE PROTLCTION Or' THE PHY
SICIAN OR DENTIST AGAINST THE
OCCUPATIONAL HAZARD OF AN AC
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Local therapy —Local therapy 1s mdicated
when the lesion progresses past the stage of
simple atching It consists of the following
generalized trcatment

1 In acute erythematous and vesicular
stages wet dressings (solution of al

COMPLICATIONS OF RCGIONAI ANLESTHLSIA

obstruction Treatment by the anesthesiolo
gist to present this consists of the immediate
use of one or more of the following Ample
time 1¢ 10 to 15 minutes should be allowed
for one type of therapy to become effective
before trying another

acetate ete ) are usually the treatment of
choice If wet dressings are not practical
then lotions pastes and emulsions mny be
used and powders are helpful i intcring
nous areas such 1s the groin under the breasts
and between the toes

Il In subacute stages with dry crusted
scaly arens Iotions salves and xray treat
ment are preferred

HI In chrome dn  thickencd lichenfied
seratched cczematord dermatitis treatment 1s
ammed at (1) rchief of scratching by roent
gen rav and antipruritics and (2) rehef of
the thickening of the shin In tars and other
preparations

Cortisone Therapy —Cortisone orally hias its
ments 1 treating contact dermatitis It muy
stop the 1tching nd Also improve the lesion
Hydrocortison¢ omntment mw be of help n
treating lacilized contact dermatiis It mny
also be given orally  After an 1mbial dose of
100 mg 1s taken by mouth 50 mg 1s taken
every 4 to 6 hours for 6 to 8 doses and finally
every 6 hours for 4 doses?? Cortisone tiken
over protracted penods e be dangerous (see
Page 251)

ACTH (corticotropin) may have the
same beneficral effects on dermatitis s corti
sone

Urticania and Urticarial Dermatoses —This
type of reaction seldom persists long enough
when caused bv 2 local anesthetic agent to
warrant treatment such as autchemotherapy
ichthyol alkalis er dilute hyvdrochlone nad
by mouth large doses of reduced fernic won
with ammonum citrate and oral peptones
—therapy which proves useful 1n food aller
gres However when urticana oceurs follow
g the use of 2 local anesthetic agent 1t
should be treated immediately to prevent pro
gression to generthzed edema particularly of
the larynx where 1t may result 1n resprratory

Inf lar Adrenalin (epinephnne) s
cc of 11000 solution

Intravenous antilustamuue drugs 1¢ 50
mg of Benwdnyl cte given slowly These
drugs usually produce satisfactory results and
may be repeated eveny 3 hours if angonen
rotic cdemn recurs We e emphasized that
Iarger intrivenous doses of Bunadny 1 are sel
dom more cffective and 1n addihion may re
sult in untoward reactions (see Chapter 2
page 34) In the few cases of urticara seen
by the author this therapy was most effec
tne

Intravenous calesum gluconate (10 cc of a
10% solution) cr caletum chlonde (5 to 10 cc
of 1 57 solution) gnen slowly ma achiere
ripid cessation of the urticwna but the re
sults are mot s consistent as with the antt
histammic drugs  If ealcium chlonde 15 tsed
1t 1s mandatony that 1t be grven ven slowh
1e not over 2 cc per minute or cardiic syn
cope m1y oceur

COMMENTS

Dermatitis from Solutions Used To Prepare
the Shin —Dermatologists report 1t relatisely
frequently nd state that mercumals rate 1§
one of the most potent sensttizing agents (see
Figure 33 page 133) 1 * We include men
tion of 1t here to emphasize the pomt that the
local anesthetic drug 1s not alwavs responsible
for 1 dermatiis Whenever 1 dermatiis oc
curs a patch test to determine the offendmg
drug should be made and the patient should
be told the results so that he can warn another
physterin who might undertake another bloch
procedure n the future

Dermatitis from Chlorpromazine —Contact
dermatitis following the use of chlorpromazine
1n personnel admmistering the drug has been
reported *® The ncidence of dermatitis was
highest when the intrimuscular route of ad
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minssteation was used md Towest whon the
drug was gnan orlly This would mdicate
that repeated sprllge of the drag onto the
shin of the personnel admimistorng 1t was o
sponsible for the damatitis

Chlorpromazince has been uscd in regional
anesthesin by the author and his assoentcs
for sedation following rcgional nerve blocks
other than those which 1 themscdves lower
the blood pressure (spimal pdural and eclire
plewus block)  Smee the drug has been given
intrivenoush in these eases at 1s possible that
the solution could on accrsion come 1 contact
with the shin This rnught result in allergy and
mdicates the neeesaity of washing the hands
when spillage occurs

REMEMBER, GLOVES ARE NOT USED
WHEN INJECTING LOCAL ANESTHETIC
SOLUTIONS O\LY TO ASSURL ASEPSIS,
WHICH MAY BE OBTAINCD B CARL
FUL SCRUBBING OF THE IIANDS, BUT
FOR THL PROTECTION OF THL PHY
SICIAN OR DENTIST AGAINST THE
OCCUPATIONAL HAZARD OI' AN AC
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Intioduction to Pat 11

The conrucations diseussed 1 this part of the book e those which are pn-
manh encountered followng spinal (subarachnmd) or eprdurit {penidural)
blocks The term “spinal (subwachnmd} block s clear to ol physiciins How
ever the term “cpdural (pendural} block™ perhiaps should be chinficd 253t 15
used heromn 'pidural walgesin 1s produced by phiemg the locad anesthetic
solution m the tnwgulre or rounded spice which s sitnied between the
dura mater on one side nd the himng of the vortcbral el (the hgamenta fava,
the lumma and pedicles of the vertebrie and the postener longstudinal liga
ment) on the other side Spinal epidurad Block refers to the phicement of the
Jocal mesthetie solution mto the epidural space vin the thoracte or lumbar region
On the other hand cwudal block refurs to the plicement of the solution mto the
sacral portion of this space via the cadal canal

It must be remembered that any of the compheations jound wn Part 1 may
decelop since local ifiltration is often performed as a prehmnary step fo tap
ping these two spaces and that those compheations which are meidental to
regional block procedures and found m Part 111 may Ihewise occur
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Intioduction to Part 11

Tir covrracanions discussed m this part of the book are those which are pn
manh encountered following spinal (subarachnoid) or epridural (pendurl)
blocks The term “spinal (subarachnoid) block™ s clear to all physicrans How-
ever, the term “eprdural (peridural) black™ perhaps should be clnfied as 1t s
used heren Eprdurtl analgesit is produced by plieng the locil anesthetic
soluton m the trngulir or rounded spice which 1s situited between the
dura mater on one side nd the hning of the vertebral eanal (the hgamenta flava
the lamina and pedicles of the vertebrae and the posternior longitudinal hga
ment}) on the other side Spal eprduril block refers to the plicement of the
local anesthetic soluton to the eprduril space v the thorice or lumbar region
On the other hand caudal block refers to the plicement of the solution mto the
sacral portion of this space via the caudal eanal

It must be remembered that any of the compheations found in Part 1 may
develop since local wfiltration s often performed as a prelunnary step to tap
ping these tuo spaces, and that those complications which are neidental to
regional block procedures and found n Part II may likewsse occur
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CHAPTLR 15

Hypotenston fiom Spmal o1 Eptdural Block Duung the

Induction of Anesthesia o1 Duing the Opeative Penod

Viscuzar myrorevsion may oceur following
any method of producing regional analgesin
It 15 frequently seen followmg purposely ad
rmmstered spinal and eprdural procedures but
seldom accompanies pertpheral nerve blocks
or Joe] mfiltration unless 1 systemic tovie re
action to the loeal anesthetic agent ensues or
t muspliced needle results mn a spmal block
an epidural block seyere hemorrhage or  se
vere pneumothortx
Hypotension per se when purposely
duced to effect hvpotensive anesthesin may
not be detrimenta 1 However 1if unexpec
ted hvpotension goes unrecogmized or 1s m
adequately treated 1t miy lead to severe
hypoua md rapid detenorition of the pa
tients condibon with one or more of the fol
lowmg thrombosis cerebral hyvpoxn renal
failure conmvulsions cardite fulure and death
Therefore when an unexpected hypotension
occurs dunng regional block procedures it
demands mmmediate attention
Hypotcnsion and oxygen want during spinal
and cepdural block go hand in hand and to
treat one the ph must be of
the causc and treatment of the other There
fore this chapter and the next two should be
considered together
ETIOLOGY
The artertal pressure depends on (1) the
pumpug acton of the heart (2) peripherid
resistance  (3) quantity of blood m the ar
terial system (4) viscosity of the blood and
(5) elastiaty of the artenal walls There
fore any alterations of these by a regional

anesthesit may cause hypotension unless the
body rapidly ~djusts to the change Of the
regional bloch techmques used daily spmnal
and eprdural blocks are the ones most likely
to alter the cardioy ascular system

The hy potension which occurs during spinal
and eprdural anlgesia results pramardy from
pralysis of the nenes to the regions anes
thetized Not only are the sympathctic nd
somatic nerve fibers paralyzed resulting 1
penpheral vascular dilatation with poolmg of
the blood and decreased respiration respec-
tnely but the nenves to those organs which
normally maintun the blood pressure as well
as those which normally compensate for hypo
tension are also puivzed In addition to
these causes of hypotension after spmnal and
emduril block other causes of hypotenston
not direetly dependent on the paralysis of the
nenves to the dermatomes are (1) systemic
toxic reaction (2) surgical mampulation (3)
positionn] chinges (4) certun discases
(5) hemorthage (6) pregnancy and (7) pre-
medication  particalarly chlorpromazine

Alterations m the Cardiovascular System
from Paralysis of the Nerves to the Derma
tomes, 1¢, Neurogenme Circulatory Depres
s1on —Thus 15 the principal cause of a hypo
tenston which follows a spmal eprdural or
splanchnie (celine plexus) block The cren
latory changes which occur are due to changes
1n the venous as well as the artenal side of the
vaseular system 43¢ Paralysts of the sympa
thetic vasoconstnctor fibers to the artenoles
results m ddatation of the arterioles and a
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decrease m the penpheral resistanee T 1he
wise there 15 an actuddl dilitation of the
npherl vans with 1 poolmg of hlood m the
venwles  Parbas of the svmpathetie fibers
of the splinchme {celing) plaws nlone 1s not
singh responsible for the fAll i blood pres
sure seen with spmal md epdumt block but
mn be 1 contnbuting factor It has bean
shown 1n dogs that bilaterl sphinchniccctoms
alone docs not produce the charetenistic
blood pressure fall of spmal mesthesia 3¢
As 1 result of the parlisis of the ssmpa
thetic fibars 1 normal arculttony svstem s
suddenly changed by vasodilatation inte one
winch 1s too Targe for the circulating volume
of blood To compensate the vascular bed in
the unanesthetized area constricts usually re
sulting 1n 7 shuft of the blood avwny from the
heart ind lungs to the splhinchnic are and
the lower extremities The height of the anal
gesia following spmal or eprdural block i
recth governs the degree of this sluft and in
general when the level nses above the um
bilicus (Ty,) there 1s 1 progressive loss of the
capiaty for reflex vascular compensation 4
* 18 In other words as the parlvzed aren
mcreases 1n size the area in which the blood
svessels can constrict to decrease the size of
the total arrculatory svstem s reduced Conse
quently the blood volume becomes insufficient
m relation to the size of the vasculir svstem
to mamntain an adequate blood pressure
The loss of function of portions of the sym
pathebe nervous svstem 1s probably the pam
ary reason for alterations in the eardioyascular
sistem but lowered blood volume paral
vs1s of the skeletal muscles and paralysis of
the nerves to the hadneys and adrenal glands
have been mentioned as factors which may
contribute  sigmficantly to the hypotension
when the nervous system 15 chemically sec
tioned by a loeal anesthetic agent
Lowered Blood Volume —When a fall i
blood pressure from spinal block or epidural
block occurs 1 1 patient whose blood volume
15 Jow  the hypotension may be quite difficult
to correct  Nicholson® states “The most
alarming blood pressure falls associnted with
operations 1n the upper abdomen under spial
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anesthesin have heen expeneneed i these
paticnts suffcring from diseases of the gastro
mtestinl tract assoaated wath 2 Targe loss of
body waght oscr 2 short period of time In
\estigations of our own as well s of others
hue shown tlus group of patients to be suffer
e, from marked reductions of ther total
Bood volnme™ ' Unfortunately  these 1e
ductions 1n blood volume are not brought to
Tight be the usc of the routine concentration
tests such as the hemoglohin red blood cell
count and hematoenit When the Exvans blue
dve mcthod of blood volume determination
has heen anploved and the defiait corrected
these patints will tolermte spmal anesthesia
for opertions 1 the upper portion of the b
domen™ "

Paralysis of the Skeletal Muscles —Normalhy
the shcletal museles act s a support for the
vascular syvstem and perform 2 muscular nulk
g acton udmg blood return to the heart
In addition the muscles of respiration ply
an important part m the return of the blood
to the heart beeause the decrease i the mtra
pleurl pressure dunng inspirition acts as 1
suchon pump to bning blood nto the great
veins Therefore when the sheletal muscult
ture 15 paralvzed by spinal or epidural block
the venous return s decreased resulting in
decrensed venous pressure incresed venous
arcultion time ncrease in nght auncular
pressure reduced cardine output and 1 de-
cline 1n blood pressure ' 18

Seevers and Waters 2 state”™ In wview of
expenimental and clinieal obsen ations we be-
Leve that too hittle stress has been placed on
the role of respiration i the muntentnee of
cardiovascultr antegnty duning spinal nes
thesin  Our conception of the trun of events
occurnng during untreated ugh spinal block
15 s follows bl decrense n penpheral
resistance to blood flon by 1asomotor nene
and sheletal muscle parahysis decrerse s m
nute volume respiration 1ecompimyng mnter
castal nerve parlvsis imdequate ovy genttion
gf blood dimimished murfute volume blood
ﬂ:’:“ ]13;;\5;52‘0 h:lss of vasculir tone over
tence. both :h e} r‘m cute cardiae mcompe

s esult of oxygen deprnation
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fatlure of the medullary respiritory mechan
1sm as the nutrient flow of blood hecomes
adequate the latter occurnng while the heart
1s still eapablo of bemng revived by oxypgena
tion”

Paralysis of Nerves to Adrenal Glands and
RKadneys ~Paralysis of the nerves to the
adrenl glinds and hidneyvs has been men
tioned s a eause for hypotension following
spinal or eprdural block ¥ 18 3¢ \While per
haps contrbutory, it s doubtful that this
mechamsm 15 the meiting factor

Systemuic Toxtc Reactions to the Local An
esthetie Drug —Hypotension 1s seldom caused
m spinal annlgesia by 1 systemic reaction to
the local anesthchic drug atscdf because the
quantity of the drug used 1s reltnely smadl
However, i cprdural analgessn where lrger
quantities of locil anesthctic solutions are in
jected, 1t 1s possible Although not ikely that
an enswng hvpotension s the result of 1 5ys
temie tovic reachon (see Chapter 1 pige 6
and Chapter 2 page 33)

In over 10000 eprdural blocks and spinal
blocks performed at the Mason Clime there
have been 9 convulsions following eprdumt
blocks (1 1 lumbar area 8 n caudal 1rea)
and none following spwal blocks These con
vulsions were treated rmmediately with oxy
gen by bag and mask and no drop 1 blood
pressure was registered  However 1if treat
ment 1s not wmsttuted 1 such cases cardio
vascular collapse with a fall in blood pressure
may follow

Surgscal Manipulation or Other Forms of
Trauma, 1€, Imjunses, Hemorrhage efc—In
over 10000 spmal and eprdural blocks, we
have observed that when the hewht of anes
thesia nses to T, and blocks the major por
ton of the nerve supply to the dermatomes
the blood pressure aften does not fall until
ntra abdominal mampulition starts Collis *
states “In human expenments 200 mg of pro-
camne were mjected and high spinal ancsthesia
obtamed to the level of C; (7th cervical seg
ment) No hvp or 1ons of
sigmficance developed Hypotension did de

velop when surgical mampulation began and
when the mampulation was maumal the hypo-

COMPLICATIONS OF RLGIONAL ANLSTHLSIA

tenston w1s masnyl The patients were un
able to hring ther pressures back to normat
levels It 1 worth noting that patients who
hne no diserse other than the smmedute
prablem for which they are bemg treted and
who hive hypotension immediatcy followng
spintl or eprdural bloch will often compen
sate with no theripy other than ovwgen pro
sided surgieal manipulation does not occur
prior to re estabhishment of a normal pressure
Hawever if surgen 1s stated prematurely, st
my be difficult or m rire wstwces wnpos
sible to rase the blood pressure even by
means of visoconstnetor drugs or fwd e
plicement therapy

Positional Changes —It 15 commaon knownl
edge among anesthesiologists that i the
anesthetized patent a change mn possbon
particularly 2 ripid one may result m by
potension nd 1 the oceasional instance
death™ + Such 2 result may tike place
under v type of anesthes:a but 1s more
prone to occur under spnal or epidural
bloek

Soffer nd Swect*? summanze their expen
ence s follows “Sigmficant grmititiona
mavement of bload 1n the legs occurs follow
g smnor position shift duning the state of
1 somotor paralysis produced by cortain au
tonomic blocking drugs Iigh or fow spnal
anesthestt, wd to 1 lesser extent durning thio
pental sodium ancsthena  Depression or ele-
sation of the lower extremities may therefore
be utihzed to lower or ruse the subjects
blood pressure s the situation demands  One
must however be constantly aware of the
drastic circulatory ehanges that my rapdly
ensue 1if these position shifts are produced or
resobved suddenh and wathout continuous ob
senvation Three cases are desenbed that sllus
trate the blood pressure changes that may
occur during sprnal anesthesit as o result of
the assumption or resolution of the lithotomy
position The fatal outcome of case 3 was &
rectly related to such a postural shft of the
lower extremibes”

Miscellancous Causes of Hypotension —
Durning spinal and epidural block the follow
ing may cause hypotcnsion While they may
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occur duning the block procedure they are not
necessarth direetly assoated with the deug
used parthus of the nenes to the doma
tomes  surmeal mampulations, or postural
chianees
Coronary Occlusion Pulmonary Lmbolus,
Cerebral Vascular Accident Pulmonary Col
lapse or Cardiac T mlure ~—These (vents may
accur during regionnl blocd procedures and
one wsual sign of them 1s 1 scvere hvpoten
qon  In some mstances these aceudents may
De directlh attributed to Tnpown hapoten
sion surgical mampulation position presious
disese ete but they mav sometines occur
without discermble cause
Hemorrhage -1t hemorthage oceurs prnor
to or dunng surgery  then hvpotension results
from surgacal shoch—of course this may hap
pen under regronal Anesthesin just as well as
under general anesthesia Often when hemor
rhage occurs spontincouslh  as n ruptured
ectopic pregniney, mcomplete abortion, ete
the patient will hve an wnmediate hypoten
sion but will usunlly compensate for it and
over the next few hours the blood pressure
may retum to normal with the help of re
plicement therapy  When 2 normal or near
normal blood pressure 1s obtuned the patient
may tolcrte 1 spinal or eprdural block well
If howcver, 1 surgical procedure 1s deaded
upon before thus return to normal and 4 spinal
or eprdural wnesthesin performed the lowered
blood volume plus the block procedure may
result 1n a hypotension that 1s dufficult or 1m
possible to correct
A blood pressure fall from hemorrhage 1s
a more serious problem than that from a spinal
or epidural block  Burch and Harmison ¢ state
“From the data 1t appears that m spinal anes
thesia the 1mhal change 15 s would be ex
pected 1n artend pressure and that venous
retum and output of the heart are affected
secondinly This sequence of events 1s just
the opposite of that in hemorthage In this
condition Blalock h1s shown that the cardiac
output decreases first and 15 alrendy reduced
by from one tiurd to one half before a sigmf
cant dechne in mean artenal pressure occurs
These observations probably  explun the
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wll recogmized chment fact that 4 low blood
pressurc due to hemorrhage is 4 much more
sciious sign than 2 similar blood  pressure
1l 1n 1 patient under spinal anesthesn
However 1f a blood pressure fall oceurs from
both hemorthage and the effects of the anes
thetie the problem 1s singularly precanous
and tlus s probably the outstwnding reison
why spinnl and epdurl blocks are usually
contrundicatcd 1n 1 patient who has suffered
a severe hemorthage prior to surgery and
whose blood pressure 1s still Tow

Pregnancy —Not uncommonly  when gi
ng 1 pregnant patient at term 1n anesthetie
the blood pressure falls regardless of the
method used  According to Echenhoff ™" and
Wilkeming et al 37 this 1s due to the fact that
when the patient 1s placed supine n position
most prcgoant patients avoid  the gravd
uterus falls back occluding the vent cwva—
this decreases the retumn of blood to the heart
which 1n turn reduces the cardine output and
4 fallin blood pressure results

It must be cwtioned that whenever the sys
tolic blood pressure of a pregnint woman
drops below 80 mm  steps to rmse the blood
pressure should be mstituted otherwise the
baby mav suffer chrome hypovia or noun
probably because 2 systolic pressure of over
80 mm 15 usually necessary to assure arcula
tion of blood through the uterus dunng 1ts
contraction

Chlorpromazine (Thorazine Largactl) as
Premedication —At the present hime the chn
1e1l use of chlorpromazine 1s still 1n 1ts expen
mental stiges and further evaluation of the
drug 1s necessary before conclusi e statements
-bout 1t ¢ be made It has been our obser-
vation at the Mneson Chme that when the
drug 1s used for its sedatiy e effect pnor to or
wnmeditely following a penpheral nene
block, some, degrec of hypotension may ensue
Such a hypotension 1s seldom problem But
of thus drug 15 given before or dunng « spinal
block an epidurl block or o splanchme
block 4 severe hypotension my develop In
this case the Jow blood pressure 15 of such a
nature that 1t seldom adequately responds to
the usual dosage of the common 1 soconstrc
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tor drugs eg ephednne sulfite Neosy
nephnine Vasowl or Levophed While Levo
phed or Neosvnephrine 3f run rapdly may
somewhat clevate the pressure stopping them
before either the regional block or the dosage
of chlorpromazine has been dissipated mm
agun lower the blood pressure to 1 precinous
level Foster et al 27 after studyving the effects
of Levophed and epinephnine on the blood
flow 1n the hands of patients who had pre
viously recened mtruenous doses of chlor
promazine concluded that chlorpromazine de
creases the pressor effect of Levophed and
reverses the vasoconstrictor cffect of epine
phrine These controlled espenments seem to
substantiate our chimeal obsenations Faster
et al” also concluded that the fall 1 blood
pressure from chlorpromrzine 15 due to its
powerful vasodilators action which 1s 1 result
of both the central and the Jocal effccts of the
drug
Therefore at the VMason Clime chlorpro
mazine has not been used with regional block
procedures for sednbon m (1) patients who
are to recene nene blocks which i them
selves lower blood pressure such as cehic
plexus block spimal block and eprdural block
(2) patients who have hypertension (3) the
elderlv and (4) patents who huve had coro-
nan occlusions Furthermore because most
of our block patents recene an opiate 1¢
morphine sulfate *s to '+ gr (10 to 15 mg )
combined with a belladonna drug 1e atro
pine or scopolamine 1; 4 to 114 gr (04 to
06 mg } 30 to 40 minutes before coming to
surgers we have not exceeded an mitinl dose
of 20 mg of chlorpromazine intravenoush 1n
any patient and our usual dose 1s 10 to 15 mg
Onlv 1n the occasional pattient has 1t been
necessan to add 5 or 10 mg to this usual
dosage to obtain the deswred results At Jeast
15 to 30 mnutes should elapse before the
mitial dose of chlorpromasne 1s supple
mented Bu observing these precavtions we
have been able to obtain satisfactorn sedation
with chlorpromazine vet avord one of 1ts sent
ous effects—excessne hvpotension
YWhen chlorpromazine 1s emploved for pre
operatne sedation by the Anesthesia Depart
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ment at the Mason Chme, it 15 given intra
venously by one of the physiaans i that
Department In those patients recuving re
gional block procedures tehich do not require
paresthesias for 2 successful black e g, local
nfiltration and certain penipheral nenve blocks
(cervieal block ete) the chlorpromazine 1s
usully admimistered 1n the above noted fash
200 one half an hour prior to the block In
those patients recenving blocks tehich require
that paresthestas be elicited for 1 successful
block eg braclial plexus block sciatic nene
block cte it 15 admimstered smmediately
upon completion of the block It 1s mteresting
to note that the drug has a retrograde amnesic
effect Often when 1t has been given follow
g the elicitation of paresthesias the patient,
when scen on postoperatine rounds does not
remember the “electnic sheek hike™ sensation
cwsed by stimulating 1 nenve

It must be remembered that (1) there s no
effective antidote to clilorpromazine at the
present tune (2) the drug 1s excreted slowly
and (8) the depressing effects on the cardio
ascular and respiratory systems may reman
for constderable periods after the operation
Therefore the drug must be admmstered
with care Turthermore cvery patient who 1S
to be operated on under spnal block epudural
Dlock or antercostal deep splanchme (cchac
plexus) block or tnn whom one of these blocks
15 to be used n therapy or dingnosis must be
asked 1f he has been on chlorpromazimne ther
apy The order sheet and nurses notes must
be checked immediately before performing
the block These warnings are emphasized by
one death and two near fatalities which hate
occurred recenthy because these precautions
were not exercised

In one case of Bomcas ™ the surgeon had
seen the patient at home and placed her on
chlorpromazine because of nausea assocrated
with an ntestinal obstruction The surgeon
did not mention this nor did the nursing notes
have any record of 1t The patient was given
an eprdural block for surgery and a severc
hvpotension developed which was difhcult to
correct and although the patient survived the
surgical procedure she succumbed in the :1m
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medite postoparating penod probabls from
the pralonged pernod of hupoun dunng surg
en
The second cise was onc of Owens * ih
saw the patient on preoperitne rounds at four
adod in the afternoon 1 ator the surgeon
vissted the paticnt and found Tam quitc s
turbed concermng the operation and there
fore he ordered 25 mg of chlorpromazine 1m
mediteh and another 25 mg at madmght
it seven oclock the navt mormng  without
1 review of the diart 1 spinal anesthietie was
adrumistered with light Nupcreame to T The
prtient would not respond to questioning and
the blood pressure had fallen from 2 preopert
tine level of 90/60 to one which was unob
tunable Fourmg of Vasons I was gnvenntm
venoush and no response was noted This was
followed by 8 mg of Neasvncphnne and the
hlvod pressure slowh crept hack te 70/40
The patient s blood pressure was sustuned for
the rest of the opertion and n the immedinte
postoperttne peried by an unusuadh con
centrated Neosy nephnne dnp {40 mg of Neo
svnephrine m 1000 cc of 5% detrose in dis
tilled water) The patient's consalescence was
unetentful wnd there was no untow ard result
from the period of hypotension and the asso-
oated hvpoxia
In the thuwd case 1 patiest of the author
had cwamoma of the common ile duct and
was having severe ntractible pun The m
termst called and made an 1ppomtment for
the patient to hae 1 splwnchme (cchac
plexus) block.  She hnd been placed on chlar
promazine 25 mg tid to help control pun
However this was not enlled to my attention
and was not recorded on the chart when I
first visted her Three hours lter when she
was brought to the bloch room the chart was
nat reviewed In the meantune the fact that
the paticnt was recemang chlorpromazine had
been recorded on the order sheet and the
nurses notes  As 1s our custom 1n these cases
a block 15 performed with a loeal anesthetie
agent so that the degree of pun rehef ob
tamed may be evaluated pror ta the use of
the alcohol Immediatehy after the block the
patient s blood pressure dropped from o pre
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operatine lesel of 130/80 to 15/0 In this
ystanee 3 me, of Vasoxyl atrivenously rused
the blood pressure to 70710 but st fell agun
o 1570 within 10 mmutes 1t was then ngun
rused and muntuned at %/60 with 1 Neo

synephnne dnp (10 mgg i 1000 cc of 57
destrose 1 distifled water) The heart rte
was grosshy uregulr The patient was ripadly
digitahized and made an uncsentful recovery

Immediatels after the treatment of the hypo-
tension 1 remarked to my resident that the
pient looked as of she had been recerving
chlorpromuzine The clinrt was cheeled and 1
w15 quite chagnned to find that this had been
the cise

SIGNS AND SYMPTOMS

The signs and symptoms of hypotension 1
spal and epidural block are related to
chinges in the cardiovascular system result
g from decrensed airculbion of blood (stag
nwt hypovt) and to respiratory embarrass
ment {tudal hvpoan)

Fall in Blood Pressure —Properly speilang
hvpotension 15 a Fall 1 artenal pressure be-
low a patients recogmzed normal Therefore
a specific artenal level of 70 or 80 cinnot
be chosen as « standard for all patients An

on the spot” analysis by the physicran who
takes mto consideration the physical status of
the patrent and other factors, must determune
whether hypotenston ewsts For exunple 1
healthy but ebviously nervous patient wath a
preoperitne pressure of 180 mm sy stohe 1nd
100 dinstolic may after 1 qmet mght of bed
rest have a pressure of 130 mm systobic nd
90 mm diwstohe During a spinal or eprdural
block procedure s pressure may drop to
90 mm systohic and 60 mm diastole but of
he responds rhonlly to questioming and
states that all »s well of fus shin 35 warm and
dry Ins respirations re adequate and he has
no chinge m his heart rate and thythm then
hus hypotension should not cause alarm  Cor
rection of 1t other than continual close obser
vation for further drop 1s unnecessary

On the other hand 1 dnbetic with asso
crated artenosclerotic heart disease whose
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tor drugs eg ephednne sulfite Neosy
neplinne Vasowyl or Levophed While Levo
phed or Neosynephnine if run rapidly may
somewhat elevate the pressure stopping them
beforc either the regional block or the dosage
of chlorpromizine has been dissipated mas
ag-un lower the blood pressure to 2 precanous
level Toster et al * after studving the effects
of Levophed nd epincphnine on the hlood
flow 1n the hands of patients who had pre
viously recanved intrivenous doses of chlor
promazine concluded that chlorpromazine de
creases the pressor effect of Icvophed and
reverses the vasoconstrictor effeet of epine
phrine These controlled experiments scem to
substantiate our chimeal observations Toster
et al ™ also concluded that the fall in blood
pressure from chlorpromazine 15 due to 1its
poverful vasodilaters nction which 1s 4 result
of both the central and the Tocal effects of the
drug
Therefore 1t the Mason Chme chlorpro
mazine has not been used with regional block
procedures for sedation 1in (1) patients who
are to recerve nerve blocks which in them
selves lower blood pressure such as celine
plexus block spmal block 1nd ¢pidural block
(2) patients who have hypertension (8) the
elderls and (4) patients who have had coro-
nary occlusions  Furthermore becruse most
of our block patients reccive an opiate 1e
morphine sulfate s to ¥ gr (10 to 15 mg )
combined with 1 belladonna drug 1e atro
pme or scopolumme 14 , to 44, gr (04 to
06 mg ) 30 to 40 minutes before coming to
surgery we huve not exceeded an 1mitial dose
of 20 mg of chlorpromazine intravenously n
any patient and our usual dose 1s 10 to 15 mg
Only 1n the occasional patient has it been
necessary to add 5 or 10 mg to this usual
dosage to obtam the desired results At least
15 to 80 mnutes should elapse before the
wmtial dose of chlorpromazine 1s supple
mented By observing these precautions we
have been able to obtain satisfactory sedation
with chlorpromazime yet avoid one of 1its sert
ous effects—evxcessive hypotension
{Vhen chlorpromazme 1s employed for pre
operative sedation by the Anesthesia Depart
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ment at the Mason Cline, 1t 15 given inta

venously by one of the physicians n that
Department In those patients recening re
gron1l block procedures teluch do not require
paresthesias for 1 successful block eg local
nfiltration and ccrtun penipheral nenve blocks
{cenacal blockh cte) the chlorpromize i
usually admimstered in the 1bove noted fash

ton one half an hour prior to the block In
those patients recanving blocks which require
that paresthesias be eleited for 1 successhul
block e g brachinl plevus block scatic nene
block cte it 1s admmistered 1immediateh
upon completion of the block It s interesting
to note that the drug has 1 retrograde amneste
effect  Often when 1t has been given follow

g the clicitation of paresthesias the patient
when scen on postoperatin e rounds does not
remember the “clectnc shock lke” sensation
caused by stimulating 1 nene

It must be remembered that (1) there 1sno
effectiee antudote to chlorpromazne at the
present tune (2) the drug 1s excreted slowly
and (3) the depressing cffects on the cardo
vasewlar and resprratory systems may reman
for considerable periods after the operation
Therefore the drug must be admmstered
with care Turthermore every patient who 18
to be operated on under spinal block eprdural
block or tercostal deep splanchmc (cchac
plexus) block or i whom one of these blocks
15 to be used m therapy or diagnosis must be
ashed 1f he has been on chlorpromazine ther
apy The order sheet and nurses notes must
be cheched immediately before performing
the block These warmngs are emphasized by
one death and two near fitalities which have
occurred recently because these precautions
were not exercised
In one cse of Bonicas ® the surgeon hid

scen the patient at home and placed her on
chlorpromnzine because of ntusea associated
with an intestinal obstruction The surgeon
did not mention this nor did the nursing notes
have wny record of 1t The patient was given
an epidural block for surgery and a1 suvere
hvpotension developed which was difficult to
correct and although the patient survived the
surgical procedure she succumbed 1 the 1m
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these drgs In the dderly patient such pro
phylwis as probnbly of particular valuc

Ovxygen Admunistration —During, spiml or
¢pdural Dblock proccdures  particaluly an
gertries (ven af there 15 no evidence of 1
marhed hvpotension ntermittent or continu
ous oavgen admmstration by bag and mask
or nas1l pharyngeal catheter should be anst

Figure 34 (A) Blood pressure cufl with the chest

picce of the stethoscope sewn in plice so that it will

not move  Hemmn cord has bean stitched ta the cuft

50 that when the cuff has been placed on the anm the

hermia cord may secure 1t i place (B) Cuff appled

ta ann  Note that the homia cord functions to pre
vent shipping of the cuff duning motion

constrictor drug prior to a block has been
voiced on two bases that in 1 large number
of patients particularly 1f the spinal or em
dural block remamns beow the umbihcus
(T,,) no fall n blood pressure occurs and
that of the patient 1s hypertensine the use of
a vasoconstrictor prior to a blood pressure
fall may elevate the pressure and cause blood
vessel rupture  However 1n over 10 000 spmal
and epidural block proccdures performed at
the Mason Clinic 1n the past eipht years no
difficulty has been encountered from use of
vasoconstrictor drugs prior to spinal and epr
dural blocks and 1n many stances severe
rapidly developing hypotension which might
have been difficult to treat wis probably
avoided by a prophylictic dose of one of

tuted dunng the operition and in the immeds
e postoperitine penod - Although 2 marked
hypotcnsion may not he cvident some degree
of stignwt hypoun prabably accom
pncs most spmnl and eprdural anesthe
s11§

If such n nstdious hypoxit oceurs 1n
an clderly patint who has a chrome
liypout from artenosclerosis noticeable
cerebral damage may result In these
instanees 1t 1s usually 1 member of the
pitients family who one to four weeks
followng an operition notices that
father or mother” 1s acting somew hat
pecubarly  Often when such cerebral
damage develops 1t 1s not cnlled to the
attention of the surgeon or anesthesiol
ogist and even if a1t 15 these physierans
m1y not reilize that cercbral damage has
oceurred or what produced the damnge

Starting Intrasenous Fluids —The starting
of intr1venous flmds prior to block procedures
likely to produce hyvpotension 1s 1 good pro
phylnctic policy  Often additional help 15 not
wulible to assist the anesthesiologist when
the patient develops hypotension A plistic
needle 15 best for such @ procedure beciuse
it has Tess tendency to be dislodged from the
vemn dunng the positioning of the patient
for the anesthetic or the surgical procedure
(sec Figure 35 page 146)

Avod the Use of High Spinal and Epidural
Blocks 1n the Patient with 1 Poor Physteal
Status —Regona} block procedures such as
local infiltrinon  field blockh or peripheral
nerve bloching m1y be the anesthesin of
choice m patients of poor physieal strtus—
for exxmple those having (1) dinbetes with
or without arteriosclerotic heart discase (2)
hypertension (3) coronry artery disease
(4) cerebroy asculvr diseases and {5) decom
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preancsthetic blood pressure was 200 mm sys
tohc and 130 mm diastolic, should cause the
physician great concern if the pressure falls
to 1J0 mm systolic ind 80 mm  diastohic after
a spinal or emidural block proccdure  Such a
blood pressure for that andinidual might be
at shock level and might mvite coronary oc
clusion etc Every cffort to ruse the pressure
and assure tissue oxvgenation of such 1 pa
tient must be made

Pulse Rate —The pulse rte becomes rapd
and as hypotension becomes more pro
nounced the rate may be too lugh to be de
termmable If corrective therapy 1s not n
stituted the pulse becomes impcreeptible and
cardhac falure and death may ensue

Oxygen Want —When hypotension without
marked parnlysis of the muscles of respiration
15 present (a situation which 1s often seen
when spmal or epidural Block does not nise
above T, ), the oxy gen want 1s caused by stag
nant hypou Slowed arculation of the blood
due to vasodilatation 15 responsible for this
hypoxia In the authors opimon hypownt s
not the cause but a result of hypotension mn
this situation As the anesthesia progresses
above the level of T, a substantial number
of the intercostal nencs are parilvzed and
whether or not dinphragmatic action 1s weal
ened or ceases tidal hypovia mow coeusts
with stagnant hypoan

Farly signs and symptoms of oxygen want
are yawming nausea vomiting apprehension
fear restlessness dizziness tinmitus 4nd head
ache ‘They are referable to tissue hypoua
of the central nurvous system duc to the
dimimshed blood pressure The Iate signs
and symptoms of oxygen want are those of
depression of the central nervous system as
well as of the heart and penpheral vascular
system The depression 1s reflected by drows
ness disorientation coma respiratory arrest
shock and death (see Chapter 17 page 160)

Appearance of the Patient —Cyanosts 15
usually not seen when sesere hypotension de
velops dunng a spinal or epidural block
because as shock develops marked capllary
constriction 1 the unanesthetized area usu

rte for the vasodilata

ally occurs to T
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tion m the paralyzed arca  Tven though the
amount of airculating reduced hemoglobin 15
marhedly increased (5 gm or more per 100 co
of blood) 1t does not enter the skin capil
Ianes of the upper part of the body and there
fore cyanosis 1s usually not apparent

Shoch and Death —If therapy to combat
the hypotension 1s not institutcd immediately
and hypotension with assoeiated hypowa i
allowed to progress the blood pressure be
comes unobtamable the pulse 1s weak slow
or unobtamnable the shin becomes cold may
or m1y not sweat, and a eadavernc appear
ance cardiac fulure and death ensue

PROPHYLAXIS

The prophy s of hypotension consists of

Taking the Blood Pressure —Prior to 1 re
gional block procedure particularly a spinal
epdurit or cehac plexus block o blood
pressure cuff should be placed sccurely on
the patients arm (see Tigure 34 page 145)
Correct plcement of the cuff 1s essential so
that on completion of these blocks time wilf
not be lost mn reapplying it

The blood pressure must be cheched before
dong the block while executing the block
(1f help for this purpose 1s wvailble) imme
dintely following the block, and thereafter at
frequent intervals

Preblock Ad ation of V: 1ctor
Drugs —It has been the pohicy of the author
to give 20 to 50 mg of ephednne sulfate
or 75 to 10 mg of Vasoxy] mtramuscularly
15 to 20 minutes prior to regional block pro
cedures such as spinil block epidural block
and splanchnic {celiae plesus) block which
re often accompamed by falls 1 blood pres
sure Doses of other vasoconstrictor drugs
such as 2 to 5 mg of Neosynephrine 15 to 20
mg of Methedrine 50 to 100 mg of Oenethyl
or 15 to 30 mg of Wyammne may be equally
effectne when gnen mtramuscularly as a
prophylactic dose Such doses usually do not
alarmingly mcrease the blood pressure of the
hypertensive patient about to recenve a spinal
or eprdural block

Nevertheless objection to the use of a vaso
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adminetr ion of ovepen 1 duted Hiret de
pends on the arenmstinees bat o posabl
they should e nelitnted concommtantly

Admmistration of \acoconstictor Drugs —
If the Bood prosnre has not dopped ats do
dine and <tirted 1o mive tosward ats preopon
tne Toved By the time the above therpy bas
been imstituted 1t mandtors that s wocon
stnctor drues b wiven intratenoushy m o b
tampt to rose the Dlood pressure: When used
prophvTictically the vasocondnctor drugsmuny
be gven intramusenlirhy but when hapoten
s10n 15 prosent penpheral arenlition s slowed
and drugs gnen subenticonsh o antr
museularh are slorcly absorbed  Thercfore
mtratenons adnunistration s the only ritonal
method of gnang 1 vsoconstnictor drug to
correct 1 sovere hvpotension pypndh - The
author agrecs with Collins ! that 1 vasocon
strctor drug, 1s the “hovstond™ to thapy ind
1t hchooves the phyvsienin to choose onc or
two of these druos nd become thoroughh
famthar with thar moehamsm of action s
well as thar usuat (feet

All vasoconstrictor drugs do not et n the

same wav The s wsoconstrictor action m
depend on (1) dircet iction on the arten
oles  (2) mvocirdnl stmuliion with mn

crersed eardrac output  (3) stimulttion of
the vasomotor center and/or (4) constric
tion of the vans The ppropriate vasocon
strictor agent must be chosen and the one
sclected depends to some degree on whether
2 fast or slow pulse 15 noted after 2 local anes
thetic procedure A slow pulse in the presence
of hvpotension reflccts depression of the myvo
cardium s well s penpheral sasodilatation
and therefore would mndicate the use of
drug ke ephcdrine sulfate wlich 1n adda
tion to a penpheral 1 asoconstrictor action
stimulates the heart directly A fast pulse
the presence of 1 low blood pressure on the
other hand would probably mdicate mcreased
activity of the heart along with penpheral
vasodilatation and suggest the usc of 1 drug
winch slows the hert rate wlile producing
penipheral constnetion of the blood vesscls
eg Neosvnephnne The more commonly
used vasoconstrictors therr dosages and the
fastuon 1n which they 1t e hsted below
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Dosagr —13 to 25 me antravenously re
paatedd at 2 to 5 mmute intervals until the
preblock blood leved 15 approumited  then
the dosace 1s redneed to 10 me and given at
mtenvals neecssiy to muntun the pressure
until 1t as stabilized

\rtion —It constricts the artenoles stimu
Iites the ecrcbral cortex and anereases the
cudiie output * 3 The pulse rite m
craasts ™ 1 phednne (and also 1 arterenol
and mcthaunphetamme) according to Cotten
ct al * produce an actual mcrease in heart
foree and do not act on the sxme basis as
Neosynephrine or Vasowl (see helow )

NIOSYNI PHRINT (phenylephrine Neo
phryn)

Dosage—1 to 2 mg intrwenoush when
ginven ntermittently However at 1s 2 power
ful drug and m the nuthors opmon 1s best
tiven by the dnp method The dnp solution
1s prepred by adding 1 cc of 2 12 (10
mg /ec ) Neosvnephrine solution to 1000 cc
of mtrnenous flud usuallh 527 dentrose
i dishilled water Imtallhy this mnture 1s
drpped riypidly (100 to 180 drops per tmn
ute) untl the blood pressure approaches the
pre block level nd then it 1s slowed to =
mauntennee drip (40 or few er drops per min
ute) untl the pressure stabithzes This method
of correcting hypotension 1s the choice of the
quthor becuse 1t gives minute to minute con
trol mnd m1y be continued 1n the postopert
tive period vath marked safety until the re
gronal bloek hns dissipated atself

Action —It ruses the blood pressure by
penipheral yasoconstriction and eardine stimu
Intion 2 3t In addition bradycardin from
compensatory reflexes or depression of the
sino wnculwr node an mcrease 1n the heart
size and increised strohe volume result 32
Untoward reactions such s pprehension ey
atement 1nd headache are neghgible

VASOXYL (methovanune hydrochlonde)
Dosage—2 to 3 mg 1ntrwenously accom
pned by 75 to 10 mg mtrimuscularly to
prouide for 1 prolonged “ction



Figure 35 Plastic needles used for intravenous
therapy

pensated heart disense  Low spinal block or
low segmental eprdural bloch 1¢  analgesin
below the umbilicus (T,,) may be used with
relitne safety m these patients provaded
equipment to trent minor degrees of hypoten
sion and oxygen want 1s present  However
m patients with any of these problems 1t may
be wise to vord 2 high spinal block 7 ugh
segmental eprdural block or splanchme (cehac
pletus) block

TREATMENT

Some of the early signs and symptoms of
hypotension may resemble 2 systemmic tovie
reaction to a vasoconstrictor drug or 1 psvcho
motor reaction Therefore a defimte diag
nosis must be estabhished before mstituting
routine therapy on the basis of a patients
prodromal signs and symptoms Usually a

COMPLICATIONS O REGIONAL ANESTHESIA

chech of the blood pressure, pulse respirations
and the level of wnalgesin when 4 spinnl or
cptduraf block s been given will give a
good clue to the type of reaction which has
occuwrred  When hypotension eusts  early
treatment 1s essential to avoud progression to
possible irreversible shoch  eardiac farlure and
death In general the treatment 1s umed at
mereasing the oxy gen tension of the partally
unsaturated venous amd artenal blood and m
creasing the venous return to the heart to
muntun cardiac output

Admimister Oxygen —One hundred per cent
ovygen should be admimistered immediately,
preferably by bag and mask after a clew
urway has been estabhshed (see Chapter 17
page 163) If respirtions are decreased they
should be supplemented by manual pressure
on the breathing big or, if such equpment
1s not avulible by other forms of artificial
respirttion Ovygen admnistration helps to
combat both tidal and stagnant hypour

Often when the level of anesthesit remains
below T, the admimstrition of oxygen alone
will temporanly fulfill the oxygen needs Te-
lieve nausen and vormting and allow time for
the body s compensatory mechamsm to cor
rect the hvpotension However an atra
svenous dop should be started sumultaneously
with the ovygen tdmmstration and 1f the
hypotension has not reversed by the time the
mtruenous fluds are started then vasocon
strictor agents should be given through the
mtravenous tubmg

Gave Intrwenous Fhuds —Before or imme
ditely following most regronal block pro
cedures particululy spmal and epidural
blocks an mtruvenous drp of 5% dextrose 12
distilled water or some other switable flud
should be started so that if hypotenston occurs
with penpheril vascular collapse time will
not be wasted n trymg to cnnulize a col
lapsed vein or domng 1 cutdown Howeser if
severc hypotension develops before the pro
phylactic mtrivenous drp has been started
oxygen should be admimstered either by an
Assistant or by havng the patient hold the
mask wihile the mtravenous dnp 1s bemng
started Whether the mtrasenous dnp or the
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admmistriion of ovvgen s started first de
pends on the eiraimistainees but of possaibl,
ther should be mstitutcd concomtanthy

Admumistration of Vasoconstrictor Drugs —
1f the blood pressure has not stopped its de
clme and started to nse toward its preopert
tine Jovel by the e the above therpy hias
Deen mstituted at s mandatory that v wsecon
strictor drugs be gnen tnfravenously m n at
tempt to ruse the blood pressure When used
propin hetiealh the vasoconstnictor drags mas
be gnen mtramusculuh but when s poten
sion 1s present penpheral cirenlition s slow ed
and drugs gnven subcutineonsh  or tri
museulirly are slouly absorbed  Therdfore
intravenous admmstration 1s the only ritional
method of giing 1 vaseconstrictor drug to
correet 1 severe hvpotension rapidls  The
author agrecs wath Collins °* that 1 vasocon
stnctor drug 1s the “hevstone” to therapy and
it behooves the phasionn to choose onc or
two of these drugs and become thoroughly
familiar with their mechamsm of action as
well as their usunl effect

All vasoconstrictor drugs do not act i the

same w1y The vasoconstnictor action may
depend on (1) direct action on the arten
oles (2) myocirdi!l stimulition wath n

creased cwrdine output
the vasomotor center and/or (4) constnic
tion of the veins The appropriate vasocon
strictor agent must be chosen and the one
selected depends to some degree on whether
a fast or slow pulse 1s noted after 2 local anes
thetic procedure A slow pulse in the presence
of hypotension reflects depression of the mvo
cardium s well as penipheral vasodilatation
and therefore would mdicate the use of a
drug like ephednne sulfate which 1n adds
tion to 2 penpheral vasaconstrictor action
stmulates the heart directly A fast pulse
the presence of a low blood pressure on the
other hand would probably indicate mereased
activity of the heart along with periphera]
vasodiltation and suggest the use of a4 drug
which slows the heart rate while producing
penipheral constriction of the blood vessels
eg Neosynephnne [he more commonly
used vasoconstrictors ther dosages and the
fastuon 1n which they act are histed below

(3) stmulttion of
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Dosage —15 to 25 g antravcnously re
paitcd at 2 to 5 mimnute ntervals until the
preblock blood leved 1s approumated  then
the dosage 1s reduced to 10 mg and given at
mtenvals neecssary to muntan the pressure
untit 1t 1s stibihzed

Action —It constricts the artenoles stimu
Iites the cerchral cortex and ncreases the
awdine output™ ™ The pulse rite
crases ™ 30 I'phednne (and also 1 arterenol
and methamphetimine) according to Cotten
et al "% produce 1n 1ctunl mecrease n heart
force and do not act on the same basis s
Neosynephnne or Vasoxyl (sce below )

NT'OSYNI PHRINT (phenylephrine, Neo

phryn)

Dosage —1 to 2 mg mtruenously when
ginen mtermttently  However 1t 1s 2 power
ful drug and 1n the quthors opmion 1s best
gnven by the dnp method The drp solution
1s prepared by adding 1 ce of 1 17 (10
mg /cc ) Neosynephnne solution to 1000 cc
of mtrivenous flmd  usually 5% detrose
m distlled water Imtally this mixture 1s
dripped ripidly (100 to 180 drops per mn
ute) until the blood pressure approaches the
pre block level and then 1t 15 slowed to n
m-untenince drp (40 or fewer drops per mm
ute) until the pressure stxbilizes This method
of correcting hypotension 1s the choice of the
author becuse 1t grves minute to minute con
trol and may be continued in the postopern
tive pentod with marked safety until the re
gonal block has dissipated atself

Action —It ruses the blood pressure by
peripheral vasoconstriction and eardine stimu
Intion® 31 In addion bradyeuwdin from
compensatory reflexes or depression of the
smo qunculw node an nerense n the heart
size nd increased stroke volume result 3
Untoward reactions such as apprehension ex
citement 1nd headache are neghgible

VASOXY L (methovamune hydrochlonde)

Dosage—2 to 3 mg mtravenously nccom
panied by 75 to 10 mg mtrimusculrly to
provide for a prolonged action
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Action —Gnen mtrimuscularly, the action
of this drug lasts two hours or more3 It
ruses the blood pressure by direct peripheral
vasenlar constriction  Bradyewrdin asenibed to
reflex mhibition ansing from pressure recep
tors of the cwotd smus and aortic arch
occurs 3 2 Atropine blocks this action which
suggests that it 1s medinted over the vagus
It 15 free of central stimulttion effects such
4s nause1r tremor nervousness headache
cte ¥ 3 37 However 1t mcrenses the central
venous pressure3® The small ncreases
heart force produced by Neosynephrme and
Vasoxv] are considered by some to be the re
sult of cardiac dilatation secandany to hyper
tension nd not 1 result of direct action of
these drugs on the myocirdium ™®

Vasoww] 1 our expenence has proven to
be a valutble drug both for presenting and
for correching the hypotension following
spmal and eprdurd] block

METHEDRINF (d desoxyephednne, Des
oxyn Pervitin Norodin, methampheta
mine)

Dosage—S5 to 10 mg intruvenously followed
by 15 to 20 mg intrimuscularly

Action —It stmulites the central nenons
system constricts peripheral blood vessels and
mcreases cardinte output 3% 4 The duration of
action followmng mtramuscular mjection 1s
1bout two hours 38

OENETHYL (2 methyl anmuno heptane)

Dosage—5 to 10 mg mtravenoush re
peated at one half minute mtervals The
pressure 15 usually elevated to the preblock
level 1 1 to 2 minutes and thus effect lasts
1to 2 hours 1 42

Action —The pressor action 1s due to ar
teriolar constriction and perhaps to some
action on the veins since this drug lso restores
venous pressure* # Tidhyeurdia or brady
cardia has not been noted Dizziness occurs
mn 10 percent of the patients and nausea in 5

percent #*

WYAMINE (mephentermune sulfate)
Dosage —15 to 20 mg 1s slowly given mtra
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venously over @ one to two minute penod
The response 1s prompt lsts 15 to 45 minutes
and the injectron my be repeated as often s
necessary without undesir ible side reactions +/

Action —1t Ins no dircet effect on the myo
cardium * 1% The cardiac output remarns relr
tively constant as the blood pressure rises 4 ¢
This would indieate that the blood pressure
response 1s due to constriction of the periph
eril vessels

LEVOPHLD (norepinephrine noradrenalin
L arterenol)

Dosaze—4 to 8 mg 1n 1000 cc of 5% dex
trose m distilled water admmstered by the
wtrwenous drip techmique

Action —1It 1s the most powerful of ]! the
penpherl yasoconstrctor drugs and has little
or no action on the myocardium 1t cruses
gencral vasoconstriction of the artenal capil
Inry and venous blood 1 cssels with 1 resultant
mcrease i tota] penipheral resistance - It
should be used m hvpotension following re
gional block only when other vasoconstrictor
agents ful and if 1t 1s admmstered 1n arm
van of the cubitn! fosst should be used  This
1s advisable becuse serious tissue sloughs fol
Jowing the prolonged use of the drug hme
been reported (see page 150)

ADRENALIN (epinephrine) and PITRES
SIN

In general Adrenalin (cpmephnine) 1s not
commonly emploved becase it produces
tachycardia nviety or cardrc wrregulinties
and 1f tissue hypoxn particularly of the mvo
cardium 15 present ventriculw fibnllation
may result If it 1s used 10 2n emergiency
when other 1vasopressor drugs are not avail
able the mtravenous Adrenabn drnip tech
mique (1 250000) as populanized by Evans ®
1s the preferible method of Admmistration

The untow rd side effects of Pitressin too
pose a barrter to 1ts use

Head Lov ering —Amer 5 believes that the
head down posttion 1s one of the most effec
tive mesures to combat circulatory insuff
ciency dunng spmal anesthesir  He states
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“The mechamam s as follows  the altered
postion canses 1 disphicement of the blood
miss from the diltcd poaphonl s wcolr
arcas to the hoart and ccdly to the Tungs
the normal blood volame m the lungs bong
restored The anercase of the pulmonary blood
volnme rosults an hngher stroke solume nd
circdine output ind nsing blood prossurc n
the penpherl airenhiion Chmedly the £y
vorable dffect of the head down position s
clearh pereeptible m the form of 1 s the
blood pressure and thns alterition of the pa
tients posiion 15 often the onlv mcasurc
necessan 1 shght falls of the Dlood prossure ™
After studving 11 ciscs with spiml anal
gesir who were phieed m 1 head down post
tion of 12 degrees Cole ' coneludes Itmun
not be unraisonible to draw the following
conclusions from this study (1) Tiltng 2
supme paticnt so s to plee lrm m the hend
down position causes 1 nise m the artenal
pressure n the anm and 2 fall in the pressure
m the leg these are prabably indicatne of
an mcreased blood pressure i the upper half
of the body and 2 decreased pressure m the
lower half of the body (2) When the table
1s tilted the tarm blood pressure Joses ats
meaning and acquires 1 new significanee 1t
15 an expression of conditions only n the arer
beng tested  (3) The restorative action of
head Jowenng 15 due mn part 1t lewst to 1n
actual, sigmficant rapid demonstrable and
consistent 1ncreasc 1 the blood pressure n
the upper extremity and undoubtedly 1n the
bram” He also pomts out that while the
position favors an ncrensed ccrebral blood
flow because the bran 1s lower than the heart
1tas also more difficult for the blood to return
“uphull” to the heart
An evaluation of the above statements of
Armner ® and Cole * 1n the hight of our own
expenence would seem to idicate that while
head lowering may mercase the apparent
blood pressure and result 1 an ncreased
blood flow to the bran 1t 15 not 4 real sub
stitute for other therpy detuled above As
a temporary restoratn e method without other
treatment 1t may result in 1 precarious situa
tion when the head down position s resolyed

BI OCh 19
W the and of surgery puticaliely of 500
or morc of bload 15 Tost  Should the hiead
down position (Fowlers posttion) be mun
tuncd i the postoperatine period to prevent
hypotenston by druming the blood from the
lowcr part of the body particulrly the legs
the eollipsed bload vesscls in these areas pre
disposc to thrombosis 1nd ats subsequent
complications

Correcting Complications of the Oxygen
Want Which Are Secondary to the Hypoten
sion —Contulsions —\When convulsions occur
from oxygen want they are usually easily cor
reeted by ovvgen admmstration Short acting
intr cnous barbiturates are in most instances
not indicaited and of gnen may actually be
detmental They should be given only if
the comvulsions are not brought under con
trol after three to five minutes of effective
onvgen wdmumstration If such 2 situation de
velops then small doses of intravenous pento
thal (50 to 75 mg ) m1y be admmstered at
two to five minute interyals until the convul
sions cetse

Cardiac Tadlure —If cardiac farlure occurs
during a bout of oxygen want resuscitation
of the heart, 1s described i Chapter 7 page
74 must be mstituted

Posthypovia Cerebral Edema —Following
penads of oxygen want, cerebral edema may
persist and this should not be ignored Its
signs nd svmptoms should be recogmzed
and treatment instituted s described m Chap
ter 7 page 80

Avulability of Additronal Help —When se
vcre hypotension oceurs one phy sician should
assume charge of the situation nd give direc
tions 1n n orderly fashion to void confusion
In most cases he should remun At the head
of the table mauntuning the urvqy nd pre
venting oxygen want The starting of ntra
venous fluds the preparation of vasecon
stractor drugs and their admimstration should
be under s direction but should be per
formed by Ius assistants However 1f they re
unable to start the mtravenous flmd quickly
and with dextenty, he must then do the vent
puncture himself

If cardiac fulure oceurs 1t m1y be neces
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Figure 36 Taght lower extremuty showang ulecration

and necrosis of tssue following mtravenous infusion

of arterenol (Levophed) into an ankle vein  (A) Lies

along course of the long saphinous vein and (B) a

more detatled view of arca of ulecration about the
knee {contrbuted by Unicchio e? al )

sarv for him to delegate the artifical respira
tion to someone else ind perform the manual
systole However, if this last mentioned com
phieation occurs when both an ancsthesiologist
and surgeon are present cach should remun
at his position the anesthesiologist making m
attempt to ruse the blood pressure and maun
tain respirations and the suwrgeon dong the
manual systole (see Chapter 7 page 75)

CONMENTS

Use of Vasoconstrictor Drugs in Pahents
with Cardiovascular Diseases —While vaso
constrictor agents are generally contrund:
cated by cardiovascular disease particularly
1 severe hypertension 1t 35 to be noted that
the hypertensn e patient mny suffer o greater
and more sexious fall m blood pressure than
the one with a normal pressure when under

COMPLICATIONS OF REGIONAL ANLSTHTSIA

spinil wmesthesit Henee, 2 pressor drug, prop
erly uscd may be espeennlly v iluble prophy
hetiewlly s wodl as for corructne theripy

If vasoconstnctor drugs are not used to
correct hypotension particularly 1 patients
with myoewrdinl dimage  coronary disease
artenosclerosis ete 1 complication due to
low blood pressure, such s thrombosis may
ocenr

Vasoconstrictor Drugs Not Indicated m
Hjy potension from Hemorrhage —\When hypo
tension occurs during 1 surgic procedure m
which regional block 18 bemg used the
amaunt af hlood Joss should 1w tys be deter
mumed I blood loss 1s great vasoconstrictor
drugs may be used to support the pressure
for a shart mtenal but they are no substtute
for replicement theraps with blood plismaor
volume expanders  In this type of oreum
stince the admmstration of blood soles the
problem most satisfactoraly

Carefully Select Drug and Stte for Pro-
longed Intravenous Infusions of Vasocon
strictor Drugs -—\When 1t 15 necessary to use 2
contiruous intrn enous infusion of a vasocon
strictor drug to ruse and muntun the blood
pressure drugs and sites of injection must not
be chosen at random because of the danger of
necrosis

Neosynephrine 15 the authors choice for
raismg the blood pressure when 1 continuous
mtrn enous techmgue 1s indicated becruse it
rises the blood pressure by penpheril vaso
constriction s well 15 eardine stumulation -*
Cardine stimul2tion 1s often mdicated mn these
cases because most Joeal anesthetic agents 1re
known to depress the myocardum In 2ddi
tion Neosynephrine nfusions contuning 10
mg of Neosyncphrine per 1000 cc of fimd
may be started 1n erther the leg or arm vemns
n the average patient even 1if a moderate de
gree of artenoscleross and mtermttent clau
dication 1, present without danger of necrosis
+nd slough at the site of mjection

On the other hand 1f the patient s pressure
does not respond to Neosvnephrine or the
cardiac status precludes the use of 2 vasocon
strictor drug that strmulates the heart 2 more
powerful pertpheral yvasoconstnctor with hitle
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or no Cirdine achion i as Tavophad (Joy

arterenol porepinephone ) maw e mdicted
1f so the ate of infuaon must he carcfully
selected and oxtrivasation anto the tissties
guarded agunst Patients who e dinbetes
arteroselcrosts with or wathont intcmmttent
chudicition eardine decompensation 1 1¢

cent coronan occlusinn or 4 low blood pres
sure ma devclop a slangh at the ate of m
fusion or along the conne of the infuscd
ven should the Levophed solution be started
m the Jeg? % Uncchio Calonda and
Cutts® report 1 c1ve with scvere mtormittent
clandication who was gnan 1000 cc of 1 (vo
phed (4 mg i 1000 o) 2t the ratc of £0
drops per minute and who developed such
severe gangrene of the superfienn] and suben

tancous tissue that 1 nght midthigh ampnta

tion was necessany (sce Fagure 36 page 150)

As aresult they aduse that * 1 the pres
ence of occlusine vaseular discases this drug
should be used with extrame crution of at Al

and should be g en 1n one of the arms ™ hur

1nd and Malach +* report one ease of slough
following the use of continuous Levophed
dnp 1n vem of the ankle and Greenwald
et al * report two The author has secn one
case of gangrene of the finger one slough of
the shin of the anlle and one near slough
of the shin of the ankle following the use of
Levophed (see Figure 97 page 151 Figure
38 page 152 and Figurc 39 page 152)

From expenence at the \ason Clime with
Levophed s well as study of the cases aited
above the author recommends that regard
less of the patients physieal status the vems
m the cubital fossa be used when powerful
vasoconstrictor solutions such as Levophed
are bemng infused because the collateral ur
culation 1s greater in the arm than 1n the leg
Nevertheless even »f the arm 1s used an occa
stonal case may develop an area of gangrene
m the hand or other part of the upper ex
tremuty sf the patient has artenosclerosis (Fig
ure 37 page 150) It 15 also interesting to
note that deAlvarez®® has seen a case m
which Levophed was started mn one of the
UPPer extremibies and an area of gangrene
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dovedoped m the palm of the othcar These two
cases wontd mdicte that any a1 of the bady
where there as deercsed arculation may be
susecptthk to the ffects of Tevophed re
gardless of where the infusion s started

Should xtrivasation of T ovophed solutions
oceur at the site of the infusion or should any
arcn of the body  pirticuliely all or part of
the extranuts 10 which the snfusion s mnning
show ovidenee of impured arcultion treat
ment s desenbed ain Chapter 10 page 107
must he mstituted immediately

Degree of Hypolension from Spinal (Sub-
arxclinord) Block and from Spinal Epidural
Block —Some authors feel that spinal ept
dural black alters the blood pressure ven
Iittle «ven 1 the presence of » igh sensony

Figure 87 Gangrene of the tip of the mndcx finge:

of a 50 year old dubenc panent following the mtgmr

venous dnp admunustration of Levophed 1n the cubital

fossa dunng diabetic coma and shock Nofe —\fost

diabetics past the age of 40 have associted artenio-
sclerosis
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Figure 36 fught fower evtremuty showing ulceration

and necrosis of tissue forowing mravenous tnfusion

of arterenol (Levophed) into ananle sain {A) Lies

along course of the long siphunaus vern and (B) o

more detaled view of arca of ulceration about the
knee {contnbuted by Unecluo ¢t al )

sary for hum to delegate the artificaal respira
tion to someone ¢lse nd perform the manual
systole  However 1f this last mentioned com
plication oceurs when both an anesthesiolomst
and surgeon are present each should remam
at hus positon the ancsthesiologist making an
attempt to raise the blood pressure and mam
tamn yespirations and the surgeon domng the
manuat systole {see Chapter 7 page 75)

COMMENTS

Use of Vasoconstrictor Drugs in Patients
with Cardiovascular Diseases —While vaso
constrictor ngents are generally contraindy
cated by cardiovascular disease particulardy
1n severe hypertension 1t 1s ta be noted that
the hypertensive patient may suffer a greater
and more serious fall m blood pressure than
the one with a notmal pressure when under
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spiml icsthesy Henee 2 pressor drag prop
aly used may e espeanly v aluable prophy
et lly 15 well as for correetn e therapy

1f vasoconstrctor drugs are not used to
correct hiypotension  particularly an patients
with myvocwdinl damage coronary disease
artcroscleross ete a1 complicion due to
low blood pressure such as thrombosis may
ocour

Vasoconstrictor Drugs Not Indicated i
Hjy potension from Yemorshage —When hypo
tension eceurs dunng 1 surgicl proccdure in
which remonid block 1 bung used the
amaunt of bload loss should always be deter
mimed  ¥f blood loss 35 great v soconstrictor
drgs my be uscd to support the pressure
for = short mterval but they are no substitute
for replacement therapy with blood plhismnor
solume expwders In tlus tvpe of creum
stinee the wdmimstration of blood sohes the
problem most satisfactondy

Carcfully Select Drug and Site for Pso-
longed Intravenous Infusions of Vasocon
stractor Drugs —When it 15 necessary to use 2
contimuous ntras enous infusion of 1 vasocon
strctor drug to raise and mamtam the blood
pressure drugs and sites of mnjection must not
he choscn at random because of the danger of
neerosis

Neosynephnine 15 the authars chowce for
rasing the blood pressure when a conhinuous
ntrm enous techmque s nd d 1 it
ruses the blood pressure by peripheral vaso
constrichion as well as cardiac samulation -
Cardiac stimulahion 1s often mdicated 1n these
cascs beeause most local anesthetic agents are
Lnown to depress the myocardum  In add
tien Neosynephnne infusions contuning 10
mg of Neosynephrne per 1000 cc of fimd
may be started i ather the leg or arm vems
m the average patient even 1f a moderate de
gree of arterosclerosis and mtermittent clau
dication 1s present without danger of necrosis
and slough at the site of njection

On the other hand if the patents pressure
does not respend to Neosynephnne or the
carduac status preciudes the use of a vasocon
stnictor drug that stimulates the heart a more
powerful penpheral vasoconstrictor wath Iittly
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respiration s well as e antra abdominal
mampulition mas further predicpose to Inpo
tenson Thercfore while this bl s In
defintion 1 penpheral nene blodh and ts
discussion should padips be mdnded
Part T ot ss aincluded 1o this chaptar becanse
the ctiology i troatment of the Inpotonsion
1s smilar to that of spinal and ¢pidurml block
As moted hapotension from this block usu
allv does not rosult unless positional changes
or surgrieal manipulations occur

Possttronal Changes —Usuallh when splineh
me block s porformed for discases of the
pmercrs (pancreatiis cte ) the blood pres
sure will not change of the patient romuns
the supinc postion However of he sits up or
attempts to gt out of bed he will feel fant
or 1ctually funt hecause a rapid by potension
will develop Tlus mav be avonded following
a block with « Tocal ancsthictic agent by re
stneting the patient to bed for the physio
logic durtion of the drug or by the use of
a tight abdommal bmder and elastic stock
mngs The use of the latter s esscntinl when
an lcohol or phenol splinchme block for the
rebief of mtrmetable caneer pun s performed
if the patient 1s to be ambulaton withm 4
few hours after the block  In most mstances
these devices must be applied for one or two
weeks until the patients compensators mech
amisms adjust  Even of the above noted pre
cautions 1re tiken someone should be n
attendance when the patient first attempts to
assume the v erticl position othenwase he may
famt fall and sustan an mjury

Surgical Mampulations —When the block
15 combmed with an intercost1l blockh for
upper abdominal surgery n the adult often a
drop 1 blood pressure does not occur untl
surgery 1s started In over 1450 patients anes
thetized by the author and his associntes wath
Intercostal deep splanchnie (celiac plexus)
block for upper abdomnal surgery 1t was
noted that 80% did not show A fall 1n blood
pressure until the abdomen was opencd or
mampulition of the 1bdommal viscera began
When the abdomcn was closed n these pa
Bients 1t was not uncommon for the pressure
to resume its presurgical level We have ob

10 Bovan C P

11 Rorrasox W

12 Enoeroy G E 1

13 Best C H

14 Pareer E M BraoLey
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scrved that such a fall in blood pressure ean
be adeguatels controlled duning and after
surgery by other prophyIactic intramuscular
dosages of the sasoconstrictor drugs or 1 Neo
ssncphinne dnp
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Figure 38 Slough of the shin of the ankle at the site of admimstration of Levophed to an
clderly pitient who suffered shock following a cerebrovascular acadent No extravasation of
Levophed had oceurred dunng the infusion

&
-

7

/

block 6! © Othcrs htve found that blood pres
sure descents during epidural anesthesia are
comparable to those found followmng spmal
anesthesia and our observation of over 1700
cases 1 which spinal epidural blocks have
been executed would substantiate the findings
of this second group of physiclans 17 Aba
ypan? states “There 1s sometrmes a fall 1
artenal pressure with pendural segmental an
esthesin even sometimes to the same degree
as 1n subarachnoid block and not merely 20
to 30 mm of mercury as proclarmed by pre
vious publications on epidural anesthesia
Hypotension ollowing Splanchnic (Celac
Plexus) Block —\When splanchme block 1s
used alone for 1 diagnestic or therapeutic
block hypotension usually does not occur un
less the patient 1s moved from a hornzontal
to a vertical position If 1t 1s used together
with a bilateral block of the lower seven or
eight mtercostal nerves for upper abdommnal
surgery parlysis of some of the muscles of

P

Figure 39 Blistening followmng the use of Levophed

1 an ankle nfusion No extravasation of Levophed
had occurred dunng the wfuston
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respiration a8 well ae oy mten abdoninal
mampalition i further predicposc to Inpo
tenmon Fhardfore swlnde this Dlock s Iy
ddfimtion a penipheral nornve block and ats
discussion should palnps be indaded an
Pat 1 at s mcduded an this chapter becase
the ctiology nd treatment of the hypotenaon
15 similar to that of \pinal and eprdural block
As noted Tnpotenson from this Dlock vse
allv does not result unless poational changes
or surprerl manpnlitions ocenr

Positional Changes —Usually when splanch
mc block 1 performed for discases of the
pwercas (panercatiis cie ) the blood pres
sure will not change af the paticnt romnns i
the supine poution Howaver of he sits up or
attempts to get out of hed e wall feel funt
or 1ctually funt because 1 rpid s potension
will devddop Tins mav be nwoded following
a block with 2 Jocal ancsthetic agant by re
stncting the patint to bed for the physio
logie duration of the drig or by the use of
a tight abdomina) binder and clastic stock
mngs The use of the )atter s essentitl when
an alcohol or phenol splinchmic block for the
rehief of intrctable cmeer pun s performed
if the patient 1s to be ambulatory within 2
few hours aftcr the block  In most instances
these devices must be applied for one or two
weeks until the patients compensatory mech
amsms adjust  Lven af the above noted pre
cautions are tihen someone should be in
attendance when the patient first attempts to
assume the vertien] position otherwise he may
famnt fall and sustun an njuny

Surgical Mampulations —When the block
15 combmed with an intercostal block for
upper abdominal surgery n the adult often 2
drop m blood pressure does not occur until
surgery 1s started In over 1 450 patients anes
thetized by the author and his associates with
intercostal deep splanchnie (celinc plexus)
block for upper abdommal surgery, 1t was
noted that 80% did not show a fall i blood
pressure unhl the abdomen was opened or
manipulation of the abdominal viscer1 began
When the abdomen was closed n these pa
tients 1t was not uncommon for the pressure
to resume ats presurgical level We have ob
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scnved that such a fall in blood pressure can
be adequatedy controlled duning and after
surgery by ather prophyIactic intramuscular
dosages of the vasoconstrictor drugs or 1 Neo
syncphone dnp
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and the physiological «ffects of these drugs
may he dissipated soon after the patient we
tums to lus room The remos 1l of these sup
ports of the periphoril vascular svstam prior
to the disspation of the dffcets of the local
amosthetie drug maw result i sovere hvpoten
ston

Discontnuation of Intravenous Admimstra
tion of Ilnds-—Usualh pror to or durng
myjor surgiel proccdures intrnenous fuids
are stated which mmy tamporinhy compen
sate for 1 rddatne deercase i blood volume
cwsed by vasodilatation from  regronal block
or an 1ctunl decrense i blood volume csed
by hemorthage When the patient 1s returned
to hus room the intrascnous infusion m be
purposely  discontinucd  or the mtruenous
needle mv come out of the van ind mw
not be repliced aither beerse the phivsicin
feels that ample flmnd his been ginen or be
case no one 15 walble to restart it IF the
body cxeretes or metabohzes the previously
admimstered flurds before the physiological
effects of the Jocal anesthetic drug hwe dis
appearcd, hypotension may result

Rapid Changes i Position —When 1vaso
dilatation following the parihsis of portions
of the svmp thetic nervous sy stem oceurs and
the patient 1s pliced on the operating table
1 the desired posttion the body may compen
sate adequately and mauntun the blood pres
sure If however after surgery the patent
1s moved rapidly 1nd roughly from the operat
1ng table to the stretcher or from the stretcher
to the bed 2 severe hypotension which may
or may not respond to treaitment m1y result
In some mnstances rapid changing of position
has resulted m death® Hypotension from
rapid changes mn posthion has been noted
with general as well as regional anesthesin
but 1t seems to occur more readily after re
gonal block procedures wiich paralyze a
hrge portion of the nervous system

Soffer and Sweet? state mn therr summary

“Sigmficant gravitational movement of blood
m the legs occurs following mmor position
shafts duning the state of visomotor pralysis
produced by certamn autonomic blocking
drugs Ingh or Jow spinal anesthesta, and to
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a lesscr oxtent durmg thiopentad sodiom [Pen
tothal] mcsthesin Depression or elestion of
the lower «xdtramitics may therdfore be util
7ed to lower or ruse the subjccts blood
pressurc as the sttuntion demands . One must
however, be constantly aware of the drstic
crculaton changes that may rapidhy ensue
if these position shifts are produced or re

solved suddenly and wathont continuous ob

scnation Three eases are desenbed that dlus

trite the blood pressure changes that may
occur dunng spinal anesthesit as 2 result of
the assumption or resolution of the hithotomy
position The fatl outcome of cise 8 was di

reeth rcdated to such a postural shuft of the
lower cxtremities ™

SIGNS AND SYMPTOMS

The signs and symptoms of hypotension
from 4 spmal block or an epidurl block are
the same regardless of when they occur (sce
Chapter 15 page 143)

PROPHYLA\IS

To prevent hypotension from devclopmg
m the immedinte postoperatne periad  the
following precautions should be observed

Discontinue Oxygen Admmmistration viq the
Anesthetic Machine During the Operation —
One Inlf to three fourths of an hour before
the end of surgery the patient should be
Allowed to breathe room ur and should be
carefully observed to sce 1f Ius blood pressure
drops The purpose of disconnecting the anes
thetie machine from the patient 1s to evAluate
the extent to which earbon drovide accurula
tion m1y hwe helped muntun the blood
pressure  If hypotension develops after such
1 test appropriate steps to correct it ind man
tun adequate blood pressure 1n the postoper
ative peniod myy be formulated

Watch Patient Corefully When Vasocon
stnctor Drug Therapy Is Suspended —If 1
pattent has been Teceving a yvasoconstrictor
drug intry enously or mtramuscularly to maun
tun his pressure during surgery this type of
therapy should not be suddenly withdrwn



CHAPTER 16

Hypotension fiom Spinal and Epidural Block m the
Immechate Postoperative Pertod

Ir PROPIYLACTIC measures 1re not tken prior
to returming the patient to Jus room hypo
tenston 1n the immedtate postoperitive penod
may occur following high spinal epidural
blocks and intercostal splanchme (cehac
plexus) blocks but it oceurs infrequently fol
lowing other types of regional block

ETIOLOGY

The mun reason for postoperatn e hypoten
sion following such blocks as spinal etc 1s
paralysis of the nenves n the blocked area
with consequent v sodilatation and pooling of
blood 10 this nesthetized aren  Duning sur
gery this hvpo m1y be cc ated
for by ad ng oxygen trictor
drugs mmmizing changes m position of the
patient and replacement theripy 1e intra
venous infusions and blood transfusions How
ever at the completion of surgery the fol
lowing often tike place (1) the ovygen via
the anesthetic machine 1s stopped (2) the
miravenous admmstration of the vasocon
strictor drug 1s discontmued or 1 previous
mtramuscular dose of this ype of drug has
dissipated atself  (3) the mtrivenous flud
therapy 1s discontmued and (4) sudden
changes 1n positon oceur such as moving the
patient from the operating table Any one of
these factors or a combination of more than
one may result 1n hypotension i the immed:
ate postoperatne period

Discontmuation of Oxygen via an Anes
thetic Machme —When the intercostal nerves
and a large part of the sympathetic nervous

system are puilyzed by 2 regionil block
tidal hypoxin from the decreased respiratory
function and stapnant hvpou? from the pool
g of blood result To compensate for this
the patient 1s often given oxy gen vie the nes
thetic machine  And, 1in many instances even
though the regronal nesthes 1s satisfactory
Pentothal (thobarbiturate) anesthesi1 may be
gven when the procedure 15 prolonged or the
ptient becomes restless  Both the adminis
tration of ovygen vir the machme and the
Pentothal narcosis unless carefully managed
tend to result mn accumulition of carbon di
oude 1n the alveoh and thus an abnormalhy
high blood level of carbon dionide although
the oxygen saturation of the blood m1y be
within normal imuits This erbon dioude ¢
cumulation may partitlly mamtun or ruse
the blood pressure At the end of surger
when the machine ts disconnected from the
prtient this excess of CO, may be ehmmited
and with the supporting effect of the carbon
dioude removed hypotension may result The
mechamism of this type of low blood pressure
1s probably the same as that responsible for
cvelopropane shock © 7

Discontinuation. of Vasoconstrictor Drug
Therapy —Often 1 Neosynephnne (phenyl
ephnine) or Levophed (norepinephrmne) dnp
which has been runmng dunng the surgical
procedure to mawntam the blood pressure wall
be discontrnued 1t the end of surgery for fear
that 1t may run too fast in the immedrate post
operative pertod  Vasoconstrictor drugs are
also often gnen mtramuscularly dunmg the
operation to prevent falls in blood pressure
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and the phyvsiologreal (ffects of these drugs
mas e dissipated soon aftor the patient re
tums to us room The removal of these sup
ports of the pcnphorl vasenlar svstan prior
to the disupation of the «fedts of the Jocnl
anesthctic drmg may rosalt §n sever hypoten
ston

Discontimuation of Intravenous Admmistra
tion of I'linds —Usnnllv pror to or dunng
myor surgien] procednres mtrienons fluds
are started wlich may tamporanhy compen
sate for 1 rdtne deercase i blood velime
caused In vasodilitation from a1 regaonal block
or m actual deere tse m bload volume erwsed
by hemorrthage When the patient is returned
to his room  the travcnous mfusion mw be
purposels  discontinued  or the ntrwenous
needle mmv come out of the van and may
not be repliced aither beeise the physician
feels that ample fliud has heen gven or be
cruse no one 15 walble to restart at If the
body exerctes or metibolizes the previoush
admimstered flnds before the physiologienl
cffects of the Jocal ancsthetie drug have dis
appeared hvpotension mny result

Rapid Changes m Position —When viso
dilatation following the paralysis of portions
of the sympathetic nenvous sy stem oceurs and
the patient 1s placed on the operating table
m the desired positton the body may compen
sate adequately ind muntun the blood pres
surc If however aftcr surgery the patient
15 moved rapidly and roughly from the operat
g table to the stretcher or from the stretcher
to the bed a severe hypotension which may
or may not respond to treatment may result 3
In some nstances rapid changing of position
has resulted in death® Hypotension from
rapid changes 1n posiion has been noted
with general as well as regional anesthesia
but 1t seems to occur more readily after re
gronal block procedures which parilyze a1
large portion of the nurvous system

Soffer and Sweet® state 1n therr summary
“Sigmficant gravitational movement of blood
m the legs occurs following minor position
shifts duning the state of vasomotor paralysis
produced by certun autonomie blocking
drugs high or low spmal anesthesta and to

POSTOPI RATIVE
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1 losser extent dunng thiopental sodim [Pen
tothal] anesthesta Depression or elevation of
the lower oxtremitics may therefore be util
1zed 1o Tower or ruse the subjects blood
pressurc as the situation demands . One must,
however, be constantly aware of the dmstic
arculitons changes that may rapudly ensue
if these position shifts are produced or re

solved suddenly and without continuous ob

servation Three eascs are desenibed that illus

trite the blood pressure changes that may
occur dunng spmal nesthesi as 1 result of
the assumption or resolution of the Iithotomy
posttion The fatal outcome of e1se 8 was di

reetly rdated to such 2 postural shift of the
lowcr cxtremities ”

SIGNS AND SYMPTOMS

The signs and symptoms of hypotension
from 1 spmnnl block or an epidural block are
the same regardless of when they occur (see
Chapter 15 page 143)

PROPHYLAXIS

To prevent hypotension from developmg
m the immedite postoperitive penod the
following prcenutions should be obseryed

Discontinue Oxygen Admmistration via the
Anesthettc Machine During the Operation —
One hilf to three fourths of an hour before
the end of surgery the patient should be
allowed to breathe room wur and should be
carefully observed to sce if his blood pressure
drops The purpose of disconnecting the anes
thette machme from the patient 1s to ey aluate
the extent to which carbon diovide accumuln
tion m1v have helped muntun the blood
pressure  If hypotension develops after such
“test appropriate steps to correct 1t \nd main
tun adequate blood pressure n the postoper
Atwve period my be formulated

Watch Patient Carefully When Vasocon
strictor Drug Therapy Is Suspended —If
patient has been recenang 4 yvasoconstnctor
drug intrwenously or mtramuseyl uly to man
tan Tus pressure dunng surgery this type of
therapy should not be suddenly withdrawn



CHAPTER 16

Hypotension fiom Spinal and Epidwal Block mn the
Immediate Postoperative Petiod

IF PROPHYLACTIC measures re not then prior
to returming the patient to s room hypo

tension m the immediate postoperative penod
may occur following Ihugh spinal epdural
blocks and intercostal splanchnic (celac
plexus) blocks but 1t occurs mfrequently fol

lowing other types of regional block

ETIOLOGY

The mn reason for postoperative. I poten
ston following such blocks s spinal, cte s
parilysis of the nerves 1 the blocked aren
with consequent v asodilatation and pooling of
blood 1n this ancsthetized aren  During sur
gery this hypotension may be compensated
for by admmstering oxygen, sasoconstrictor
drugs mimimizing changes in position of the
patient nd replicement theripy 1e ntra
venous nfusions and blood transfusions How
ever at the completion of surgery the fol
lowing often take plice (1) the oxygen w1
the anesthetic machme 1s stopped (2) the
mtravenous administration of the vasocon
strictor drug 1s discontmued or a previous
mtrimusculr dose of this type of drug has
dissipated atself  (3) the mntravenous flud
therapy 1s discontinued ind (4) sudden
changes 1n position occur such as moving the
patient from the operating table  Any one of
these factors or a combmnation of more than
one may result i hypotcnsion n the immed:
ate postoperative pentod

Discontinuatton of Oxygen via an Anes
thetic Machme ~When the mtercostal nerves
and 2 large part of the sympathetic nervous

system e partlyzed by 1 regonil Hock
tidal hypovin from the decreased resprratory
function and stagnant hvpovia from the pool
ing of hload result To compensate for this
the patient 15 often gnven oxy gen via the mes
thetie machine And in moany instances even
though the rcgronil anesthesin 1s satisfactory
Pentothal (thiobrbiturate ) anesthesiamay be
given when the procedure 1s prolonged or the
patient becomes restless  Both the admines
tration of ovvgen via the machine and the
Pentothal narcosts unless carcfully managed
tend to result in accumulation of ewrbon di
oude mn the 1lveol and thus an abnormally
fugh bload level of carbon dioade aithough
the oxygen saturtion of the blood my be
within normal hmits This earbon dioaide a¢
cumulation may partially muntun or ruse
the blood pressure At the end of surgery
when the machine 1s disconnected from the
pitient this excess of CO, may be chmnated
and with the supporting effect of the carbon
dioxide removed hypotension may resujt The
mechamism of this type of low blood pressure
1s probably the symc s that responsible for
cyclopropane shock ! ~

D tion of Vi ictor  Drug
Therapy —Often 2 Neosynephnne (phenyl
ephnine) or Levophed (norepinephrine) dnp
which has been runnming dunng the surgica!
procedure to mamtun the blood pressure will
be discontinued at the end of surgen for fear
that 1t may run too fast 1n the immediate post
operative pertod Vasoconstrictor drugs are
also often given ntramuscularly dunng the
operation to prevent falls in blood pressure
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CHAFTIR 17

Oxygen Want Secondary to the Iy potension Following

Spmal o Epidwal Bloch

Nor IRQUINTIY  rospiritony cmb arreiss
ment (hypout) and occraonilly rospar iton
arrest (novn) occur when 1 purposdhy ad
minsstered spmal or ¢midurl black procedure
15 evecuted but scldom oceur dunng loctl
miiltratson or panpherl nene block

In the authors opimion ovygen want dur
tng spmal and cpidural Ilock procedures 1s
sccondary to hypotension It must be empha
sized that the hypotension precedes the ovy
gent want although as the ancsthesia rises and
paralyzes the mtercostal and phrente nerves
the resultant dcrease m trdal exchange excrts
an additie effect Since hypotension and oxy
gent want may cocxrst the physicran must be
cogmuzant of the cause and treatment of both
50 that they may be treated simultancously
therefore this chapter and the preceding two
should be considered togcther

Before exammning oxvgen want from spinal
and epidural nenve blocks the seven types of
hypoxia as defincd 1n Table \ page 42 and
the difference between the types of oggen
want which may occur mn regional hlock pro-
cedures s shown in Table \I page 46 must
be dearly undcrstood (sec Chapter 4, page
42)

LCTIOLOGY

In gencral hypova or 1noua following a
spinal or epidural block 1s pnmanly the re
sult of hypotension wath or without paralysis
of the nerves controlling the muscles of res
prration  Other factors which may oceasion

ally result i 2 hypoxn duning these block
procedures are (1) 1 systeme toxic reaction
to 1 vasoconstrictor drug admimstered prophy
Ineticalls, (2) 1 svstemue toxie reaction to the
Jocal anesthetic drug (8) injudicious premed-
ication or (4) 1 combinttion of these It
must 1lso be remembered that these regronal
blocks are often selected for patients with a
poor physical status 1e  those suffening from
cardine disease pulmonary disease  thyrond
diseases ete  and that such 2 disease mmn
have produced chrome hypoin prior to the in
duction of the nnesthetic Therefore pre exist
ing diseases which produce oxygen want may
be termed “contnbuting factors™ i that they
accentuate the hypoua which may result from
a regional nerve block procedure
Hypotension With or Without Paralysis
of the Nerves Controlling the Muscles of
Respiration Following Spinal or Eptdural
Blochs —Hvpoun from a spmil or epidural
block m1y be due to hvpotension from vas
cular dilataton and pooling of blood (stag
nant hypout) to 1 paralysis of the intercostal
muscles and dinphragm (tidal hvpoun) orto
2 combimtion of these While hypatension 15
the 1mtial and principal cause 1o the authors
opmion the statement of Seevers and Waters
on page 139 must be evaluated The direct
depressing effect on the resprratory and car
diovascular centers 1n the medullh must also
be constdered when 2 hich or total spinal
anesthesta follows the nadyertent subarach
noid njection of too massie 1 volume or too
high 1 concentration of a locl anesthetic
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when he 1s returned to hus room Whenever
vasoconstrictor drug therapy 1s withdrwn
and particulwrly of the effects of the loeal
anesthetic drug have not worn off the patient
must be cuefullv observed Here ngun when
1 dr1p of a vasoconstrictor drug 1s bemng given
dunng surgery, 1t 1s best to discontmue the
drip 1 half to three quarters of an hour prior
to the end of surgery as a test Then if blood
pressure falls measures to support 1t 1 the
postoperative period may be undertiken

Do Not Discontinue Intrivenous Flud
Therapy Without Careful Observation of the
Patient —Normal saline solutions 5% destrose
m distilled water and other physiological so
lutions may temporanly increase the blood
volume 1nd sustan blood pressure 1f run rmp
1dly When flnds are suddenly discontinued
the patients pressure m1y drop especnlly
while the anesthetic remuns effective There
fore when flud therapy 15 discontinued the
patient must be carefully observed for at least
one to two hours

Move Pattent Carcfully —Under no circum
stances should patients who hue had anes
thesia be moved rapidly Those pitients who
are m senous condition following surgery
should be moved directly from the operating

COMPLICATIONS OF REGIONAL ANESTHESIA

tible to the bed n order to reduce the num
ber of times they must be moved Jerking
and pushing 1 patient 1s not to be tolerated
and adequate help should be wvaulable when
posiionmg and trnsporting 2 patient

TREATMENT

The treatment of hypotension 15 the same
regardless of why 1t oceurs (see Chapter 15
page 146) Houwever, when hypotension de
velops n the postoperative period the posst
bility that hemorrhage 18 causing 1t must be
particularly hept 1n mind
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ONYCEN WAANT SECONDATY TO HYPOTE NSION

wekness delien and coma The vom Yinz
center s demulited by the Bvpout caonane
15 an el evmp on fallowed Tater by retch
mz and vonitine Mucculie ineesrdination
and twatchimz are it carh «ons of
hypour which prones to amvnlsions as <e
serr vpout daebpe bt musenlir nhia
ton uanlly necurs pricr to death probabh
bectuse of contral nemvous wtemn e presaan

It must be semembesed thet heavy pre
riedicetion wall often Iude or mesk these sizns
and symproms end tlas an edd tion to the
feet thet cyrnosis mey not occur ta indicate
otyzen went (see paze 162) accounts for the
fect thet af a pe sent s not cercfully ettended
dunng regional block enclzesin—particularly
a spnal block or an cpudural block—dcath
mey occur from lLypotension and hypoxia
without any warmng sians or symptoms In
stances have occurred where the surceon or
obstctnaan actmg s his own anesthesiolo-
gist has given what he thought was 1 “low™
spmal Icft the patient unattended went to
scrub ritumed gowned and sloved himself
draped the paticnt only to find when making
the masion that the patient did not bleed
and was dead

Respiratory Manifestations —Therc 1s usu
allv no chan_e in the respiratons mate or depth
when hvpova starts to develop from hvpo-
tension but as 1t becomes more sevcre tachvp-
nea occurs  If ovvgen want s allowed to pro-
gress the tachvpnea 1s usually followed by 2
depression n rate and depth of respiration
and thence by cessation Dsspnea 2 subjec
tive sensation may or may not develop Com
roe and Dnpps ! point out that the degree of
dyspnea vanes with the individual and they
state “The respiratory mnute iolume at
which dyspnea appears 1s about a third to
a half of the total volume of air that an ind1
vidual can breathe at the time by maumal
voluntary effort ”

On the contran 1f oxygen want develops
from overstimulation follow ing the 1dmimstra
tion of a prophy lactic dose of a vasoconstnctor
drug the paticnt s respirations usully increase
in response to the drug

Cardiovascular Mamifestattons — In most
mstances when a mild degree of oxy gen want

11

i produced folhwaing sp ol and (pde=al
blck A nemmal ind heal by andinad 1l th
blood preveure and prl o rate <how httl o=
nochinze Low Bhod pressures w il retirm
to normal an 1 <hort pened of trm s the
oo npensttors me- hane ms of the body come
into phi or the drus s detoafed This mild
tvpe of oxiLon want often goes unnoticed un
Iews 1 carcful cheek for at s made  In pa
tints with coronin heart disease anzimal
pun mn be 1 svmptom of modermte desrees
of oxvzen msufficieney

Followin, 1 spmal or eprduril block. the
marhed changes in blood pressune and pul e
mte respons depend on the cwse of the
oxvoen want

Hypotenston from Spinal or Epedural Block
—When scvere onvgen want develops follow-
ing the onset of 1 hich spinal or epdurl an-
esthetic there s no momentn mmtinl nse
blood pressure and pulse—the blood pressur
falls precipitoush at first and the pulse mte
mcreases  If at this ime adeguate corrective
measures are not tiken and if the patents
compensaton mechamism does not funchon
cardiac fulure and de 1th ma ensue

Note that m spmal and ¢prdurl block pro-
cedures where moderte or severe hypoten
ston 15 most often the pnincipl cause of ox-
gen want the slow full and bounding puls
which so often rccompanies mederte to se-
vere prniman ovvgen want 1s scldom present
(see Table \I pacge 46)

Systemuc Tovic Reactions to Local Anes
thetic Drugs —N\ormally th type of rerwchion
ts not assocrited with spinal anesthesiy be-
cwse only small amounts of the local nes
thetic drugs are emploved It mv occur dur
g an eprdural block where 1 Jarge imount
of the locl anesthetic drug s m;oc}ed When
2 svstemue towie reaction results and its onset
1s slow  blood pressure and pulse mv nise
minlly  reflecting the stimulitor phase of
the reiction and then fall as the reaction pro
gresses to the depression phase Thus mtial
nise 1s the opposite of that seen following, Iy
potension from spinal or epidural block How
ever if the svstemic toue raaction has q
rapid onset or 1s not recogmzed until the stim
ulitory phase of the reaction hns passed the
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igent since n this situation 1 lugh concentra
tion of the drug reaches the cramial cercbro
spinal flurd

Systerme Toxic Reactions to Vasoconstric
tor Drugs Admunistered Prophyltctically —In
these cases the hypown 1s caused by over
stimulation of the central nervous system and
by an mncreased metabolic rate of the body
both of which are ciused by the vasoconstric
tor drug It 15 4 demand type of hyposa and
15 primanly the result of oxigen want and 1s
not associated with hypotension

Systerme Touic Reactions to Local Anes
thetic Drugs —The hypoutr which results
from this ty pe of reaction 1s usunlly attnbuted
to the depression of the respiritory center
the medullt which follows overstimulation? 2
However 1 Iight of recently published ar
ticles the question anses s to whether or
not 1 some of these cases the hypovin may
not be secondiry to myocardinl depression
and/or peripheral vascular collipse (see
Chapter 1 page 16) *® The hvpoua follow
g this type of reaction could then be clss:
fied tidal as well s stagnant or 1 combination
of these

It should be noted that thus type of reaction
may occasionally follow an epidural block
where Irge volumes of loc1l anesthetic solu
tions are emploved but seldom accompanies
spinal anesthesit where relatively small doses
of the Iocal anesthetic agents are injected

Premedication —Excessive doses of barbit
urates or opates drugs which depress res
piratony depth and rate respectively mmy
result m #1dal hypovia Even of they do usn
ally no problem develops unless turther hy
powa 1s produced by 1 lngh spinal ete

Contributing Factors —Often regional
blocks are grven as the anesthesia of choice
to the patient with a poor physical status who
has a chrome hypoxia from diseases such as
tuberculosts (alseolwr hypoxia) emphysema
(tidal and alveolar hypoxia) anemia (hemo-
globic hypowia) hyperthyroidism (demand
hypowa) or hyperpyresia (demand hypowa)
1t has also been the anesthesia of choice in
lugh altitudes (atmosphenc hypowa) and n
patients with drug poisoning (histotoxic hy
poxia) because of the difficulties involred 1n

COMPLICATIONS OF REGIONAL ANESTHESIA

admmnistening  1nhalation  anesthettes under
these conditions When adminstenng a re
gionl block m 2 situntion where 1ny one of
these problems exists 1t must be realized that
hypouna from hypotension or parilysis of the
muscles of resprrition caused by the anes
thetie procedure will automatically accentu
ate tissue hypovua wnd may result in obvious
respiratory distress  If the physictan 1s not
cogmzant of this possibility and does not take
steps to alleviate the hypoxn an occasional
patient—especrally the genatne case with ad
vanced artcnosclerosss—may  suffer arrever
sible tissue dimage—partienlarhy of the brain
Rovenstine 1® has repentedly emphasized this
possibility  Brun damage of this type m1y
also oceur from hypoua duning, general anes
thestt and 1s not pecuhar to regional block

SIGNS AND SYMPTOMS

The signs and symptoms of ovygen want
m regional anesthesin depend on the speed
with which the ovy gen want develops and the
physical status of the patient If the ovygen
want devclops rpidly the carly signs may be
absent and those of ads1nced seventy appelr
mmedintch The physical status of the patient
also influences the time of appetrice as well
as the degree of hypoun to 1 considerable ex
tent The patient with dimmshed cardiovas
culr and/or respiratory reserve who 1s gnen
4 spinal or epidural block 2 procedure which
m 1 healthy pormal indiadual would cause
no problem may show the signs of scvere
hypovin very early

In general the following signs and symp
toms of oxygen want are hsted m the order
of their usual nppenrance They m1y progress
from one to the next either slowly or rap
1dly

Cortical Mamifestations —Early in the
course of oxygen want the patient may yawn
feel overconfident and show impaired judg
ment and poor mental concentration pug
nacity develops vision 1s impatred the patient
may complan of a severe headache and
anxiety vertigo and 2 sense of wur hunger”
may follow If the cause 1s not corrected the
hvpoxia progresses to severe oxygen want w ith
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wedna delemm ] eany The vomting
conter fs eimnlited B the baponse oy
wm e amptom foll mee 11t 1 Inoretedy
mg and semiting Murend i aneeerdiniti m
and twtedang re 1l el agne of
hyponin whach progeecee o cmmnluone e e
vere Inpovia devedope ot mueentar relany
tion wsuallh oceuts prce o death prolably
beetrse of eontial nepons waten depre cann

It mudt be vememhered that heary pre
medieaton will often hude ¢ v madd theee ugng
and symptomy and thi n add non to the
fact that cyanosis smay not occur to fndicate
omyzen want (see pa, e 162} arcounts for the
fact that of a paticent iy not carcfully attended
duning regional Dok analgeva—partienlarly
a spmal block or an epdural block—death
may occur from hypotenson and hypoxia
without any warmin,, sins or yymptoms In
stuees have ocenrred where the srpeon or
obstctnean acting 1 b own anesthesiolo
&5t has gven what e thoudit wis 1 fow”
el Jeft the patient unattended went to
serub rctumed gowned and tloved humsclf
driped the pitient only to find when maiking
the incision that the pitient did not bleed
and was dud

Resprratony Mamfestations —Therc 15 usu
ally no change m the respiritory it or depth
when hvpoun starts to davidop from Iapo
tension hut s 1t b comes more scverc tichvp
nea occurs I oxvgen want s llowdd to pro
gress the taclvpnea 1s usually followed by
depression i rate and depth of respiration
and thence by eossition Dyspner 1 subjec
tive scnsation m1y or my not develop Com
foe and Dnpps ' pomt out that the degree of
dyspnea vancs with the ndividual and they
state  “The respiratory minute volume at
which dyspnea appears 1s 1hout 1 third to
% half of the tota] volume of ~ur that an andi
vidual can breathe at the time by maximal
voluntary effort

On the contrary 1f oxygen want develops
from overstimulation follow g the «dmimstr
ton of a prophylictic dose of 1 vasoconstrictor

g the patient s respiritions usually mncrease

I response to the drug

Cardiovascular Mamfestations — In most
nstances when a mild degree of oxygen want
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1 provineed £ 1o spil and epidural
Biwban o syl wd headthy indiadual the
Weoad pre wore and pul ¢ oite <hiow hittle or
toychange 13 hload pressures asunlly retum
to normal o <hort penod of time as the
conprnsitory me hnisms of the body come
inta plw or the don s detoxificd This mild
B of osvien want often ¢ ocs unnoticed un
Yeww 1 carcful cheek for at s made In pa
tirnts with company heart discase  anoinal
pun mav be 1 aamptom of moderate degrees
of owgen insufficenes

Followang, 1 spinal or epudural Bloek the
markad chimges i blood pressure and pulse
ritc response depend on the cause of the
owpen want

Hypotension from Spnal or Fpvdaral Block
—When savare oxyvgen want develops follow
ing the onsct of 4 high spinal or eprdurl an
esthctie thare 1s no momentan amtinl nise m
blood pressure and pulse—the blood pressure
fAlls preapitoushy at first and the pulse rate
crcases  If at this time adequate correctne
maisures are not tihen and if the patients
compensators. mechanism does not function
crdine fulure and death may ensue

Note that in spinal and ¢pidural block pro
cedures where moderte or severe hvpoten
sion 15 most often the prinaipal cuse of oy
gen wnt the slow full and bounding pulse
which so often rccompantes moderate to se
vere primary owvvgen want 1s seldom present
(see Table \I page 16)

Systemic Tovuc Reactions to Local Anes
thetic Drugs —Normnlly this tpe of renchon
15 not nssoctated wath spinal anesthesin be
cause onhv small amounts of the local Anes
thetic drugs are employed It ma oceur dur-
g an epdurdl block where a lIarge amount
of the local nesthetie drug 1s mjected When
a systemuc toxie rerction results and 1ts onset
15 slow blood pressure and pulse m1y rse
mtilly reflecting the stmulatory phase of
the reaction and then fall as the reaction pro
gresses to the depression phase This 1yl
nise 1s the opposite of that seen following hy
E‘oéfns;?nﬂf:'zl: sptm'\l or epidural block  How
rapid onset or lz sn(e)tmrl:c; Dl‘::: (;qu-’fwn Ins
ultory phase of the rc'\cg‘;ho e he sum

n has passed the
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blood pressurc nd pulse response may be
the same as that seen followng hy potension
For blood pressure 1nd pulse response com
parisons in these different situattons see Table
XI prge 46
Systemic Reaction from the Vasoconstrictor
Drug —When vasoconstrictor drugs are ad
mimstercd prophvlactically  the patient mav
show signs mnd svmptoms resembhng oxy gen
want from hypotension However in these
cases the blood pressure 1s elevated the pulse
ripid full and strong
Appearance of the Patrent—Tollowing 1
spinl block or an eprdural block, the appear
ance of the patient vanes wath the cause of
the oxygen want
Ovygen Want Sccondary to Hypotension —
In most mstances patients with severe ow
sen want secondary to hvpotension following
spmal and epidural block wre cidwenc w
appewrmee Cvanosis which s often 2 re
Inble sign dunng general anesthesit local
mfiltrition nd penpheral nerve block 15 usu
ally not present 1n these mstances The ren
son for this 1s casiy understood The appear
wmcee of cvanosis 15 due to the amount of
reduced hemoglobin 1 the capilliy blood
of the shin At least 5 grams of reduced hemo-
globm per 100 cc of blood must be present
before ¢y wosis of the shin 15 obsenvable If
there 1s marhed penpheral constriction m the
unanesthctized arer to compensate for the
vasodihitation mn the blocked aren 1 usual ac
currence duning hvpotension following spinal
anesthesta or wn eprdural block cvanosis of
the upper part of the body will not be seen
becruse thore 1s httle or no superfictal circula
non although there mvy be over 5 grams of
reduced hemoglobm per 100 ce of blood
Oxygen Want Secondary to Hypertension
—-\Vhen a systemuc reaction to 1 vasoconstrie
tor drug ensues the blood pressure 1s raused
metabolism mcretsed and this m tun pro
duces signs of ovygen want Nevertheless the
constrietion of the peripheral vessels prevents
blood from retching the skin ind consequently
the pahent may appeir pale
Prinary Ovygen Want from a Systemic
Tove Reaction to a Local Anesthetic Drug —

COMPLICATIONS O REGIONAL ANESTHESIA

Tollowng a systermie tovce reaction to a local
anesthetic drug fter an eprdural block c3a
noais may develop (see Chapter 4, page 45)

PROPHYLANIS

Prophylnus of ovigen want followng a
spmal block ar an ¢psdurl block 1s essentially
the same as that hsted for avaidance of hvpo-
tension nd consists of precention of systemic
tovuc reactions preblock  adpunistration of
casoconstrictor drugs, ovygen admumstration
starting of wtravenous fluds and the arod
ance of M h spnal and high epdural blocks
wm the patient with a poor physical status (see
Chapter 15 pige 144)  One should not aver
look the fact that when vasoconstrictor drugs
are gnen propinlictically before block ov
gen want may develop from 2 systemc re
action to that drug (see Chapter 3 page
37)

TREATMENT

When severe oxy gen w ant occurs addihionat
personnel 1s most hclpful  One phsiam
should assume charge of the siturtion nd
¢ve directions m an orderls fashion to nvord
confusion  In most cases, he should remun
at the hend of the table muntumng the are
wr wd gvng artfion] respwntion  The
starting of mtravenous flids the preprrition
of vasoconstrictor drugs nd thewr admmistr
tion should be under lus direction but should
be performed by Mis 1ssistants If cwdie
Fulure occurs 1t may be necessary for him to
delegate the artificin] respiration to someone
Jse and perform the manual svstole Howeser
1f this complication occurs when both 1o anes
thesiologist and surgeon are present ech
should remaun at his position—the anesthest
ologst to mamtam respirations and the sur
geon to perform the manu1l systole

The treitment of ovvgen wmt following
spinal and emdurl block depends on the
chiology

Oxygen want following spmal and eprdural
block 1s most often assocrated with hypoten
ston  but since 1t may be caused by 2 55



ONYCIN WANT SICONDARY IO IIYPOTLNSION

tane tove rwcion to ather the loal nes
thetic or v isoconstuctor drag 2 defimte ding
nosts of ts canse must he cstiblished before
wtomically msutating theeygy That the
pitient has hiad 1 spimal or ¢pdural anesthetic
dacs not me w that he neccssandy suffers from
1 resultmg hvpotcnsion Usually a check of
the blood pressure pulse, respirations degree
of acration of the Iungs and the level of anal
gesta will Linve 1 good cluc as fo the tvpe of
rcaction
Ovygen Want Tollowmg  Hypotension —
When onvgen want 1s cwsed by Tnpotension
the bypotcnsion: must be immedintcy cor
rected 15 indicated 1 Chapter 15 page 148
As cmphisized in Chapter 15 the starting of
m ntrncnous dnp ather prophavTicticill or
15 soon 1s the block 1s completed 15 ampern
tine to assure 2 means of mtroducing drugs
mntruenously should panpherat vaseulir col
Ipse cnsue At the same time that these thern
peutie neeessitics are hang accomplished 2y
resprratony embarrassment must be corrected
Clear the Arway —If the patient docs not
lose conscrousness he wall 1n most mstances
mruntun 1 patent unobstructed urw 1y How
ooy af the pent bhocomes unconscious
ather an oral urway or preferably an endo
tracheal tube with an anflatable cuff should
b. mscrted  The endotracheal tube with
cuff 1s cmphasized becwse following correct
plwcemsnt the cuff may be inflated  then of
vomiting occurs 1sprrabion with contamia
tion of the respirtory tract will not result
The cuffed endotrichenl tube also prevents
wur from passing down the esophigus and
dilating the stomach  Dilattion of the stom
wh 15 not an uncommon occurrence if arh
ficdl respirition with bag and mask equp
munt a5 performed wath only an oral arway
in phice If this 15 not obscrnved and treated
by the msertton of 2 Tovin tube acute dilata
tion of the stomch ean atscH result in death
If 1 scm consaous patient vomits prior to
the anscrtion of 1 cuffed tracheal tube at s
Ithe Ty thet aspirition will oceur This neecssy
tates ather the phicement of an endotrchent
tubc nd blind trachen) suction or bronchos
copy with removal of flind and food particles
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from the trichcobronchind tree by dircet
vsion The hitter ss preferabie heeruse hrge
purtickcs of food ¢an be ramoved and i ade
quite tricheobronchid tolet e be per
formcd The bronchoscope should have 1 side
arm for the msufflition of oxygen duning the
bronchoscopy 1t behooves the physician per
forming reglonal bloch procedures to have a
laryngoscope and bronchoscope avalable and
to know how to use them (sce Chapter 18
pige 169)

Immcdiitcdy followsng bronchoscopy an en
dotracheal tube wath 1 cuff should be phced
wd the cuff mflited  This will prevent fur
ther aspiration should vomiting rceur It
should also be remembered that the patient
who has aspirated 1s Iikely to develop a chem
1c1l pneumonitis from the 1eid stomach con
tent Intenstve antibiotic therapy should be
Lven to pravent secondary nfection of the
damaged lung parenchyma

Admunistcr Oxygen —If the patient has not
lost conscrousness and can mauntun his own
anatomical urway but has 2 decreascd ves
piratory rate or an altered rhyvthm, he should
be made to breathe 1007 oxygen of ths 1s
nulible If the respirations are extremely
shallow and raptd 1t may be adwisable to ud
them by rivthmieally squeezimg the reservorr
bag of the oxvgen equipment during the m
spiratory phise

If the patient has lost consciousness and
has an obstructed arway this should be cor-
rected s desernibed above and m Chapter 18
Page 167 Then if respirattons are decrensed
or cease because of paralysts of the intercostal
nenves the phrenie nerves and/or depression
of the respiratory center artificial respiration
must be mstituted mmedintely and mam
tuncd until spontancous respiration 15 re
established  If 2 machine and/or oxygen arc
not immeditely walble (~lthough they
should be) artificial respiration may be ac
comphshed by ather one of the manual
methods e Silvcster method e or mouth
o mouth breathing However 1n any ecase
the most s wisfactory method of admmstenng
whficnl respr tion 1s by bag and mask  This
may consist of simple preces of appartus 1e
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blood pressure and pulse response mny be
the same as that seen following hy potension
For blood 1 and pulse resp com
parisons 1 these different situntions see Tahle
I page 46

Systermie Reaction from the Vasoconstnctor
Drug —\When visoconstnictor drugs are
rustered prophsfctieally the patient m
show signs and svmptoms resembling oy gen
want from hypotension  Howeser in these
cases the blood pressure s elevated the pulse
rapid full ind strong

Apperance of the Patient—Followung
spna} bloch or an eprdoral block the appear
ance of the pitient vanes with the cnse of
the oxvgen want

Oxygen Want Secondary to Hypotension —
In most mmstances patients with severe o
gen want sccondary to hvpotension following
spmal and epidurt block are eduene m
appearwnce  Cranosis wiueh 1 often 2 re
hable sign dunmnz general anesthesin Joeal
milirihon wd penpheral nenve block 15 usu
Adly not present s these mstaees The vea
son for this 1s easty understoed The appoar
ance of cvmosis 15 due to the amount of
reduced hemoglobin m the capillin blood
of the shin At least 5 grams of reduced hemo-
globm per 100 cc of bleod must be present
before cymnosis of the shin 1s observable If
there 1s marked peripherl constniction 1m the
unanesthetized aret to compensate for the
sasodilatation in the blocked arer a wsud oc
currence durmg Iiv potension following spinal
anesthesta or an epdurdd block cvanosis of
the upper part of the body will not be seen
beeause there 1s hittle or no superfia] cireula
ntion althouch there mm be over 5 grams of
reduced hemoglobin per 100 co of blood

Oxygen Want Secondary to Hypertension
—AVhen 1 systenue reaction to 1 vasoconstre
tor drug ensues the blood pressure 15 rased
metabolism mcreased and this 1 tum pro
duces sugns of o gen want Nevertheless the
constnction of the penipheral vessels presents
blood from reaching the skin and consequenth
the patient may appeyr pale

Primary Oxygen Want from e Systemic
Toxic Reaction to a Local Anesthetic Drug —

COMPLICATIONS OU RLGIONAL ANDSTHESIA

Followng 2 systemice tove reachion 1o a loeal
anesthebie drug after an epidurad block, cya
nosis may develop (sce Chapter 4 page 43)

PROPIIYLAXIS

Prophylis of ongen want followng a
spimal bloek or mn epidur] block 15 essentialh
the same a5 that hsted for wvordance of hvpo-
tension and consists of prevention of systemic
foxte veactions preblock adnuustration of
wasoconstrictor drugs oxygen adnusstraton
starting of mitracenous flds and the atod
ance of ik spmal and Ingh epdusal blocks
wr the patient wath a poor physical status {see
Chapter 15 page 144)  One should not over
look the f1ct that when vasoconstnetor drugs
are given prophilictienlhy before block ov
gen want may develop from 1 systenme re-
action to that drug {sce Chapter 3 page
37}

TREATMENT

When sceerc ovy gen want accurs additional
persounel 15 most helpful  One physion
should assyme charge of the situation wnd
gre directions m n orderhy fashion to nod
confusion In most cases he should remam
at the head of the table muntanng the wr
wn and gng rhfien] respration The
starting of mirnenous fumds the prepuaton
of vasoconstrictor druws nd ther Admmstrt
tion should be under Tus directron but should
be performed by Ius assistants If cwdiac
Emlure accurs 1t may be necessary for him 10
delegate the artufical respiration to someone
else wnd perform the manual sy stole Howerer
af this complication oeeurs when both 1o anes
thesiologist and surgeon 7re present cach
should remaun at lus posrhon—the anesthest
clogist to mamntwn respirations and the sur
geon to perform the manual systole

The treatment of ovgen want followmg
spmal and epdural block depends on the
etology

Ovygen want following spual and eprdural
block 15 most often associated with hypoten
ston  but smee 1t may be caused by a sys



CHAPTIR IS

Nausca and Vomtng

N stxea or somiting often accompmies spm
and eprdurl block but sckdom rccompanies
penipheral nene block or locil anfiltrition
unless 4 svsterme toue ruiction to the Tocnl
anesthetie drug ensues When vomiting oc-
curs the outcome mav be catistroplie unless
the phvsirn has the equpment immedintely
avaslable to treat the patient md knows how
to use 1t

ETIOLOGY

Nausea 1s beheved to be caused by stretch
tag of the stomach wall esophagus or duo-
denum with tenston upon the nenve endings m
these structures  Thus it would seem that the
stimuls which mduce nausea we the same as
those which cause visceral pan except that
they are lower mn mntensity *

\ ormting 15 usualhs the result of stmulation
of the vometin 3 center tn the medulla Nausea
mav if of suffcent magmtude result m
somuting but there 1» more than one type of
stumulus responsible for vomting Best and
Tavlor! state “The mechanism of yomting
mmvohes the coordinated actions of the mus-
cles of the stomach esophagus and abdom
wmal wall. The act mav also be assoctated with
antipensstaltic movements mn the mtestine The
muscular mechamsms are governed by a cen
ter in the medulla which discharges impulses
along numerous ¢ ferent nerves and mav be
infuenced by afferent impulses ansing m the
stomach 1n other viscera or in practicalls any
region of the bevly  Or the center mav be

excited by substsnees eonveyed n the blood
stream ”

While these are the immediate basiec phust
ological causes of r wisea and vomting the

speafic stmul which mate them dunng re-
miontl block procedures are one or a com
bintion of the following

fivpouia Followinz Hvpotension — (see
Chipters 15 16 1nd 17 pages 135 156 and
139) Swce hvpotension occurs most fre-
quenth following spmal and epidural blocks
nausetr and/or vormting due to hvpoua are
most often seen after these regional block
procedures

The Local Anesthetic Agent—When svs
terue towe reactions to these drugs occur
nausea and vormting are frequent (see Chap-
ter 1 and Chapter 2, pages 6 and 33)

The Vasoconstnictor Drug—When these
drugs are used prophilacticalls to avord the
hvpotension 50 often assocrated with spial
bloch and eprdural block or 1f a svstemice tone
reaction ensues from the vasoconstnctor drug
which was mcerporated m solutions to pro-
long the anesthesia pausea and vomitin g occa
sionally oceur (see Chapter § page 37)

Traction During the Operation —Trachon
on the viscers putieularh the esophagus
stomach gall bladder or duodenum results 1o
stretching of these structures This stretching
causes stynulation of the vagus nene and
the patient mav complun of nauser and mas
vomit

Premedication —Drugs used preoperatis e
puticularh the oprites may cause wcreased
tone of the antral part of the stomach the
prlone sphuncter and the smalt and Irge
testime and this may produce shmuh which
cause nausea or vomuting *

Motion and the Odos of the Operating
Room —These mnv effect the pitient before

[165]



164

oxygen tank reducing valve mask 1nd 1 res
ervorr bag (see Figure 4 page 25) or m
volve 1 complicited piece of machimery such
1s an anesthetic g1s machine or resusaitator
Artificial respiration 1s muntuned At the rate
of 16 to 20 respirations 4 mmute  The expired
carbon dioude 15 ehmimated ether by inter
posing a canmister contuning sodt hme mto
the system or bv frequently emptying the
reservorr bag  Saklad?! states In stites of
Tidal Hypoxa the therpeutic effort 1s two
fold to mcrense the partinl pressure of ovygen
m the nhaled atmosphere and to ncrease
ventilitton  Inhaltion of lugh oxygen con
centritions tlone may not be satisfactory  An
ncrease mn ventilition will not only ud m the
walbility of oxygen but will encournge the
ehmnation of carbon dioude It should be
emphasized that cautton must be everted so
1s to elimmate only the excess CO  apnen
mAy result from elminating 1t completely

Stop Convulsions —When convulsions oceur
from oxygen want only they are usually easily
corrected by oxygen admimstrition  Short
acting ntravenous barbiturates are i most
wstances not indicated and may actually be
detrimental They should be given only if the
comvulsions are not brought under control
after 3 to 5 mmutes of effective oxygen nd
mmstration  If such 2 situation develops
then small doses of mtrivenous Pentothal
(50 to 75 mg ) may be dministered at 2 to
5 mmute mntervals until the convulsions cease

Institute Manunl Systole —If cardinc rrest
or ventricular fibnillation occurs during 1 bout
of oxygen want resuscitation of the heart as
described in Chapter 7 page 74 must be
mstituted

Correct Posthypoxia Cerebral Edema —
Often following bouts of oxygen want cere
bral edemt may persist and this should not
be 1gnored Its signs and symptoms should
be recogmzed and treatment as described mn
Chapter 7 page 80 stituted

Oxygen Want Following Hypertension —
These cases result from prophylactic admmn
sstration of vasoconstrictor drugs and are svs

COMPLICATIONS OF REGIONAL ANLSTHESIA

temic toxic reactions to these drugs For

trentment, see Chapter 3 page 40

Oxygen Want Followmg a Systemic Touc
Reaction to the Local Anesthetic Drug—
See Chapter 1, page 23 and Chapter 2 page
84 for treatment of such 1 reaction
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NAUSE A AND VOMITING

quence and my be trated wath evvgon v so
constrictor drugs mstricting, the wairgeon (o
stop saseerd traction Dramamme and/or
light general ancstheur On the other hand
if vomiting accompamies the nanar 1 catas
troplue siturtion mas develop The traatment
of vemting, depends an whethor or not the
pitient can eapad the vommitus Regardless of
tthich sitnation exists the patient should be
placed i “head-doun™ position (Trendelen
burg) as soon as there s any cudence of
nausca andfor vomiting  In this postion
gratty tends fo prevent aspiration of the
emesty

Treatment of the Paticnt Whoe Can Fxpel
Vomitus —When  pausenr rotchung and/or
vomiting occur an the patient who has the
abiliy to capel the vomitus the tretment of
the reason for the vormiting 1¢ ov gen want
hvpotension hvpertension cte usually suf
fices (for specific therapy of these complicn
tions sce the chapters devoted to these prob
lems)

Often rapid movement of the patient or the
admimstration of ntravenous drugs Iike ergo
trte are followcd by nausea and vomiting
In these cases there 1s no marked fall or nise
n the blood pressure and the patients con
dition 15 satisfactory except for the mausea
and vomiting  Under these circumstances the
admimstration of ovygen nd/or the ntra
venous use of 50 mg (1 c¢ ) of Dramamine
will usually prove effective  The use of Dram
amine 1n such cases his been extremely satis
factory at the \Mason Chme

If the patient has had adequate preanes
thetic treatment so that the stomach 1s empty
small doses (100 to 200 mg ) of Pentothal
(thiobarbituratc) may be admmistered to n
esthetize the patient hghtly and elmmate the
retching Howcver f the patient has not been
adequately prepared this 1s a singularly pre
crous use of Pentothal for this drug senst
tizes the larynx to external stimult and should
the patient regurgitate a severe laryngospism
may develop

Treatment of Patient Who Cannot Expel
Vomitus —On the other hand 1f the patient
cannot expel the vomitus aspiration of stom
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ach contents into the trichcobroneinl tree
mu tike ple Taped and correct therpy
15 necessary to woud wspirition or to dlear the
trichcobronchnl trce af aspirtion oceurs
Otharwise death may result

Opemmng the Mouth —If the patient 1s co
opcratine this mw require nothing more than
asking Jum to do so On the other hand an
mstrument mu have to be used to accomplish
this bfore the vomitus ean be suctioned ade
quatchs from the mouth phanvnx Jarynx and
tricheobronchunl tree (Tigure 10 page 167)

Cleanng the Mouth and Pharynx of Vom
tus —This must be accomphshed by ade
quite suction with a lrge bore instrument
If the patient has not aspirated no effort to
visutlize the Jarynx s essentinl  If aspiration
has occurred then the laryny must be visual
17ed 1nd the tracheobronchinl tree cleared of
vomitus It may often be difficult to tell
whether or not aspiration has occurred 18 12
Thercfore it has been our custom to expose
the lnrym 1nd to suck out the trachea

Visualizing the Larynt and Cleanng the
Tracheobronclhial Tree of Vomitus —Once
the vormtus s clewed from the mouth and

Figure 40 Roser Mouth Gag This instrument 15 use

ful 1n openng a patient s moul
not do 50 1n the light stages
tenor view

th when the patient will
of anesthesia  (A) An
(B) Laterl yien
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or during the transportation to surgery or on
arrnval m the operating room  Motion par
ticularly that which results during changes n
speed of an elevator causes tension upon the
esophagus and gastric walls and these result
1 the feeling of nausea® It should be noted
that rapid rough moving eg lowermg the
patient from the gurney to the operiting
table may sumulate this cleyator like motion

Nauseous odors such as cther and the so
called hospital smell may relix the 1bdom
mal wall suddenly which wall cause the lower
border of the stomach to descend 1 or 2
inches and result m nausea and/or vomiting !

SIGNS AND SYMP1OMS

While nausea usually precedes yvomiting
either may occur separately The patient
under regional block analgesia may not com
plam of nausea until retching ensues This 15
smgularly true m the heavily medicated pa
tent  Therefore careful observation -nd
questioning of the patient 1s essential through
out the block procedure 1if the physiciin 15 to
have warning thit the patient 1s on the verge
of vomiting

PROPHYLAXIS

Of course the most satisfactory way to pre
vent nausea and vommtng dunng regonal
block procedures 1s to avoid the stimuli which
cause 1t 1nd restnet the oral mtake prior to
surgery But this 1s not always possible re
gardless of the care exerted by the physiman
Therefore the following precautions which
apply to any apestheti procedure regional
or general should be observed

Empty Intestinal Tract Prior to Anesthesia
—The stomach at least should be emptied
prior to 2l surgtcal procedures particularly
those 1 which spmal epidural or ntercostal
splanchme (cehac plexus) blocks are to be
employed Not to do so 1s asking for trouble
When the patient 1s bemng operated on for
intestinal obstruction then an attempt to
empty the mtestine should also be made

Admmster Drugs Known to Prevent

COMPLICATIONS OF REGIONAL ANESTHLSIA

Nausea and Vomiting —TIt has been our find
mg s well as that of others that if Dram
amme (B dumethy laminoethyl benzohy dryl
cther 8 chlorothcopyllinate) 1s used pre and
postoperatively the madence of nause and
vomiting durmng anesthesin and the postopera
tnve persod 15 markedl; reduced 3 ' Our dos
age orders for Drimamne are known at the
Mason Clime as the Drmamme Routine
and consist of 50 mg of Dramamine intra
muscularly on call to surgery 50 mg mtra
musculwrly on return from surgery and then
50 mg tramusculwuly every four hours for
four doses* ™

Pyndoune hydrochlonde (B;) 100 mg
Phencrgan hydrochlonde (promethazine by
drochlonide) 125 mg and d desovyephedrme
hydrochlonde (Dninalf2  Desosyn) 5 mg
used in the same fashion 15 Drimammne did
not approumate the reduction of vomiting
seen with Dramamme Marezine was found
to be effective mn reducing voruting by Dent
et al'” However the solution of Marezine
(cychzime lictate) which was sent us and
which was admimstered m 50 mg doses ntra
musculily was so pamful on mjection that
after a few days tnal its use had to be sus
pended Chlorpromazine (Thorrzme Largac
til) 1s not used orally or by mjection pre nd
postoperatively to control nausel nd vomit
g mn our nstitution becwse of its unpre
dictble effect of producing severe hypoten
sions even mn small doses (see page 141)

Have Equipment Available for Aspiration
of the Mouth, Pharynx and Tracheobronchial
Trec —This includes (1) 1 means of suction
(2) means of opemng ind keeping the mouth
open 1e  teeth sepirator bite block ete
(3) lnrvngoscopes (4) suction catheters wnd
tubes (5) bronchoscopes with sidearms for
the admimstration of oxygen nnd (6) endo
tracheal tubes (see Figure 3 page 23 and
Figure 5 page 26) These mstruments should
not only be avatlable—knowledge of their use
15 equally essential

TREATMENT

Nausea without vomiting 15 of hittle conse



NAUST A AND VOMITINCG

quenee nd may be traated sath oaggen vaso
comstrictor drugs anstnscting, the surgeon to
dap o] tecton Dranamne and/for
heht cencrdd anestheur On the other hand
if vomiting accompanics the nanset 2 cats
tropliue stnation mas devdlop The traatment
of vomitmg depends on whether or not the
pitient ¢an (ped the somatus - Regardless of
which situation exists the patient should be
placed ;m “head-down™ postion (Trendelen
burg) as soon as there is any cudence of
nausca andfor vomiting  In this postion
gratily tends fn prevent asprafion of the
emests

Treatment of the Patient Who Can I xpel
Yomutus —When  nausctr  reteling  and/or
vomiting occur an the patsient who has the
ability to (apel the vomitus the trcitment of
the reason for the vormiting 1¢ ovvgen want
hypotension hypertension ¢te usually suf
fices (for speaific therapy of these complict
tions sce the chapters devoted to these prob
fems)

Often rapid moyvement of the patient or the
admimistration of intrayenous drugs like ergo
trate are followcd by nausea nd vomiting
In these cases there 1s no marked fall or nse
i the blood pressure and the patients con
dition 15 sabisfactory eveept for the nausea
and vomiting  Under these circumstances the
admunistration of oxygen and/or the ntra
venous yse of 50 mg (1 cc) of Dramamine
will usually prove effectne The use of Dram
2mine 1 such cascs has been extremely satis
factory at the Mason Clime

If the patient has had adequate preancs
thetic treatment so that the stomach 1s empty
small doses (100 to 200 mg ) of Pentothal
(thiobarbiturate) m1y be admmistered to an
esthetize the patient hghtly ind ehmmate the
retching However if the patient has not been
adequately prepared this 1s a simgularly pre
catrious use of Pentothal for this drug sens:
tizes the larynx to external sttmul: and should
the patient regurgitate a severe lnryngospasm
may develop

Treatment of Patient Who Cannot Expel
Vomitus —On the other hand 1f the patient
cannot expel the vomitus, aspiration of stom
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ach contents ante the trichcobronchial tree
may ke ple Raprd and correct theripy
18 necess s o nond aspuirtion or 10 deer the
tracheobroncinl tree o aspirition occurs
Otherwise death may result

Openng the Mouth —I1f the patient 15 co
opertive this may require nothing more than
ashing him to do so On the other hand an
wstrument may hve to be used to accomphish
this before the vamitus ean be suctioned ade
quatch from the mouth pharyny, larynx and
trichcobronchial tree (Figure 40 page 167)

Cleanng, the Mouth and Pharynx of Vom
itns —This must be accomplishcd by ade
qute suction with a Inrge bore mstrument
If the patient has not asprrated no cflort to
visualize the Irynx as essentinl - If aspiration
has occurred then the Jarynx must be visual
1zed and the tracheobronchnl tree cleared of
vomitus It may often be difficult to tll

whether or not aspirittion has occurred 19 12
Thercfore it has becn our custom to expose
the Inryny and to such out the trachen
Visualizing the Larynt and Cleaning the
Tracheobronchial Tree of Vomitus—Once
the vomitus 1s clewred from the mouth and

<P
E:‘gme 40 Roser Mouth Gag Thys nstrument 15 yse-
1 opening a patient s mouth when the patient will

not do 5o 1n the Iight stages of anesthes::
2 (A
tenor view  (B) Lateral yiew (4) &n
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or durmng the trinsportation to surgery or on
arrval m the operating room  Motion par
ticularly that wiich results during changes 1n
speed of an ¢levator causes tension upon the
esophagus and gastric walls and these result
m the feehng of nwsea? It should be noted
that rapid, rough moving eg lowering the
patient from the gurncy to the operiting
table may simulite this clevator ke motion

Nauseous odors such as ether wnd the so
called hospital smell  mav relay the 1bdom
mal wall suddenly which will cause the lower
border of the stomach to descend 1 or 2
mches and result 1 nusea and/or yvomiting

SIGNS AND SYMPTOMS

While pausen usunlly precedcs vomiting
either may occur separately The patient
under regional block analgesir may not com
plain of nausea untul retchung ensues  This 1s
singularly true 1 the heavily medicated pa
tient  Therefore careful obsenvation and
questiomng of the patient 15 essential through
out the block procedure 1if the physicin 1s to
have warning that the patient 1s on the verge
of vomting

PROPHYLAXIS

Of coursc the most satisfactory way to pre
vent nauser and vomting during regional
block procedures 15 to avoid the stmul which
cause 1t and restnict the oral intake prior to
surgery  But this 1s not always possible re
gardless of the care exerted by the physiaan
Therefore the following prectutions which
apply to any anesthetic procedure regional
or general should be obstrved

Lmpty Intestmal Lract Prior to Anesthesia
—The stomach at lewst should be emptied
puor to all surgical procedures particularly
those 1 which spinil epidural or intercostal
splanchme (celac plexus) blocks are to be
emploved Not to do so 15 asking for trouble
When the patient 15 bemg operited on for
ntestinal obstruction then an attempt to
empty the mtestine should also be made

Admumster Drugs Known to Prevent

COMPLICATIONS OF REGIONAL ANLESTIILSIA

Nausea and Vomiting —It has been our find
mg s well as that of others that of Dram
wmne (B duncthylimiocthy]l  benzohydryd
ether 8 chlorothcopyllinate) 1s used pre and
postoperatively, the ineidence of nausea and
vomiting during anesthesin and the postopera
tive period 1s markedly reduced® ¥ Our dos
ge orders for Drimmine are known at the
Alason Chnic 4s the  Drimimine Routine”
and consist of 50 mg of Drimamme mtra
musculurly on call to surgery 50 mg ntrn
muscularly on return from surgery and then
50 mg mtrimuscululy every four hours for
four doses* 7

Pyndoxne hydrochlonde (B,) 100 mg
Phenergan hydrochlonde (promethrame hy
drochlonde) 125 mg and d desoye phednne
hydrochlonde (Dnnalfa Desoxyn) 5 mg
used 1n the syme fashion s Dramammne did
not approumate the reduction of vomiting
seen with Dramimine  Marezine was found
to be effectve 1n reducing vomiting by Dent
et al'® However the solution of Marezine
(cychizine hetate) which was sent us and
which was admimistered 1n 50 mg doses mtr
muscolarly was so pamnful on mjection that
after 1 few days tnal ats use hnd to be sus
pended Chlorpromzme {Thorizne Largie
tal) 1s not used orlly or by mycction pre nd
postoperatinely to control niusea wnd vomt
g m our mstitution beeuse of its unpre
dictable effcct of producing severe hypoten
sions even 1 small doses (sce page 141)

Have Fgupment Available for Aspiration
of the Mouth, Pharynx and Tracheobronchial
Tree —This ncludes (1) 2 means of suction
(2) menns of operung nd heeping the mouth
open 1¢  tecth scparator bite block ete
(3) Jaryngoscopes (4) suction catheters nd
tubes (5) bronchoscopes with sidcums for
the admustration of oxygen and (6) endo
tracheal tubes (sec Figure 8 pige 23 and
Tigure 5 page 26) Thesc mstruments should
not only be availible—hknowledge of their use
15 equally essentil

TREATMENT

Nausca without yomiting 15 of httle conse



NAUSLA AND VOMITING

docs stress the nced of laving resuscitation
cqupment wulable and more smportant at
points out that i these emergency cases the
stomach 1nd 3f possible, the mtestne should
be cmpticd prior to acsthesia with a Levs
Ewald or 1 Miller Abbott tube
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pharynx the lrynx can be visualized and
either an endotracheal tube or bronchoscope
mserted  Then suction by means of 1 catheter
or suction tube may be used m an attempt
to remove the aspirated matenal My nsso
ciates and 1 behieve that a peek 1s worth
two finesses and believe that bronchoscopy
15 the more desirable of the two methods
The bronchoscope should hive an arm on 1t
for the continuous admmstration of oxygen
during the bronchoscopy The use of the
bronchoscope 1 contrast to the endotracheal
tube techmque allows direct visualization of
the tracheobronchial tree and assures removal
of large food particles which might obstruct
the trachea or bronchi
Giting Oxygen —As soon as the vomitus 1s
aspirated  give ovygen by bag and mask If
the pitient has stopped breatlung use a post
tive pressure method of gnang oxygen vin
closed system Admmstering oxygen prior to
the removal of vomutus only pushes the mn
terial more deeply mto the tracheobronchial
tree It should be remembered that once the
urway 15 clewred ovygen may be given
through the stdearm of the bronchoscope or
the bronchoscope may be removed and an
oral“arrway or an endotracheal tube inserted
m its plice 1f the bronchoscope 1s removed
a cuffed endotracheal tube 1s preferable to
an oral airway because once the cuff 15 1
flated one avoids further contammition of
the tracheobronchial tree should vormtmg
recur The cuffed ¢ndotracheal tube ilso pre
vents pumping oxy gen mto the esophagus and
stomach Acute gastnic dilatation alone has
been hnown to cause death
Admimistering Antibiotics —Following aspt
ration of stomach contents the membrane hn
mg the alveolr 15 usually damaged by the
hydrochloric nerd m the gastric juices  For
this reason antibiotic therapy should be st
tuted 1mmediately to combat secondary bac
terial mvasion of the lung parenchyma
Associated Therapy —If hypotension car
diac failure etc occur concomtantly with
this complication they must be treated as
indicated m the chapters of this book dealing
spectfically with these problems

COMPLICATIONS OF REGIONAL ANESTHESIA

COMMENT

General vs Spinal Anesthesta for Intestmal
Obstruction —It should be noted that spmal
anesthesia has been advocated as the anes
thesta of choice 1n intestinal obstruction
probably because the patient retamns his
Tryngenl and tracheal reflexes and thercfore
theoretically should be able to prevent aspira
tion 1f he regurgitates Graham and Brown ™
even go so far as to state “A surgeon who
operates upon a patint suffering with acute
tcstinal obstruction using nhalation anes
thesia 3f adequate facibities for spmal anes
thesia are avalable 15 guilty of malpractice”
This may or m1y not be true and 1t 1s not the
purpose of thus section to argue whether
spmal or general anesthesia 1s the procedure
of chorce m an intestinal obstruction How-
ever when a patient who has a hugh spindl
anesthesia (a level of T, or higher) and whe
15 acutely 1l (most wntestinal obstruction cases
are) vomuts HE MAY NOT BE ABLE TO
EXPLL THE VOMITUS FROM [HE
PHARYNYX In these cases even though the
vocal cords (which form the “watchdog of
the larynx) close the abdominal musculature
agamst which the diaphragm pushes to effect
a forceful expiration wnd cough 1s paralyzed
by the spinal and the pharyngeal musculature
and tongue may not be nble to expel the
amount of vomitus rapidly merely by a spit
ting action Therefore as the patient becomes
more hypouc he eventually takes a deep m
halation and although awake may drown mn
his own vomatus if 1t 1s not aspirated by suc
tion When a conscious patient finds humself
1 this situation he may become completely
uncooperative and as he becomes more ira
tional from the hypoua and as the CO, accu
mulates he may resist any attempt either
verbal or mechamcal to open hs mouth so
that the suction can be used This makes the
job of re establshing a patent awway very
dificult and if the vomitus cannot be re
moved the patient may die

The foregomng does not preclude the use
of regional block 1 mtestmal obstruction
The author often employs 1t Nevertheless 1t



HIGH OR TOTAL SPINAL { SUBARACHNOID) BLOCK

(2) deercase m the subarchnowd spree {m
tr1 1bdommnal pressure causes pressure on the
vemt ennva which i tumn results m distention
of the vems m the epudural space, and tlis
at Test theoretieally, deerenses the amount of
spinal faad the Tembar part of the subarach
nosd sprce ma contmn), or (3) unknown
factors

Relatree Overdosage —Oceasionally the dos
age the number of milligrums wd dilution s
well 1s the site of the lumbr tap myy be
accurate  but other factors, some known 1nd
others unknown muy result i 2 lugh and/or
tota} spinal

Among the Anowsn factors are these (1)
postioning of the patient  (2) fulure of the
Jocal anesthetie agent to “fiv 1n 20 munutes
(3) speed of mjection {4) brbotrging *
and (5) the merease m spinal flmd pressures
and presumably 1 ats arculabon caused by
struning coughing deep breathung and Iabor
puns For exvumple if a steep Trendelenburg
position 15 used mmmedintely following the in
jection of a hvperbane solution (a2 solution
heavier than spinal fuid) the wnesthehe level
may nse to a high level rapidly while with
the same dosage without tilt of the table u
would m all probalihty not nse nbove the
desired level If the solution 1s wjected ap
1dly or barbotaged—two methods of increas
wg the arculation of the spinal fluid—the
level my also nse to an unexpected herght

It has also been mentioned that mn cises
where the spinal flurd 15 dunmished becruse
of severe dehydration a normal or small dos
age of the local anesthetie solution may result
m a high or totl spmal Kamsler cf al® re
port sevaral inadences of massive spmal an
esthesta m severely dehydrated patients fol
lowang 13 mg of Metycame given by the
contimuous technique of Tuohy Since dehy
dration was the only common fictor m all

¢ Barbotage 1s the mjechion of a portion of the pre
pared local ancsthetie solution 1nto the subarachnoid
space then the withdrawal of more spmal fuid nto
the syninge wyection of a portion of this resultant
misture withdranal of spinat flmd agam snjechon
and 50 on decreaning the amount of spal flmd with

drawn ¢ b tzme until finally alf of the contents of the
synge have been imjected &
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these cises they concluded that (1) the
agent imjected was not sulficiently difuted by
the dintmishicd spanal flind  (2) neural tissue
33 more. susecptible when debydrited  or (3)
other ndeterminate factors assoerted with
dehydraton myy hwe produced the results
Howrver, it 15 doubtful that diminished sproal
fhud wall result m massnve spl mesthess
for at the Mason Chme, the dvy pror to
surgery 1 myelogeam s often pesformed to
confirm the dingnosis of ruptured nucleus
pulposus At this time 1 rewsonmably Iarge
amount of spmal flmd 15 removed when an
attempt to recover the Pantopigque 1s mnde

TTABLE \A

RFPORTED INCIDENCE OF HIGH OR TOTAL
SPINAL ANESTHESIA FOLLOWING
FPIDURAL (PERIDURAL) BLOCh

Sueof

Inpection Author Percentage

Caudgal

reglon

Moore® 21n 3500 Mocks =0 0655
{In 6 cases spinal flwd was
obtained and the needle was
readyusted before snjection )

Boniea* 6114200 blacks=0 14
(Spinal flusd was noted 1n
an addstsonal 0 755 of cases
and the needle was read
Justed befare myection )

Lumbar or | Moore*
thoracie

reglon

01 1700 blochs
{The dura was punctured in
15 cases the needle was
moved to a different inter
spce and an epidural block
was admmstered )

Bomea? 1102290 blocks =0 047
{The dura was punctured m
75 cases In 15 cases inten
tonal spinal blocks were
executed I remmung 60
cases the needle was maved
toa different interspace and
an egndural block was ad
msmsstered )

Seleade Assis{ 21n 1600 blocks=0 %

Bromaget 1 1n 1000 blacks (approx }=
01

Autto asenes 5t tha \ason Clae



CHAPTER 19

High and/or Total Spinal (Subarachnoid) Block Followimng
Spmal and Epidwmal Block

A sen or total spnal wall often follow a
purposely admmstered spinal or eprdural
block and therefore should not surpnse the
physician or result n « entastrophe The term
hugh spmal 1s often used synonymously with
the term “total spmal lthough by defimtion
they are different A “ligh spinal occurs
when the level of 1 spinal anesthetic nises to
the upper thoracie or cervical dermatomes
On the other hand a total spinal occurs
when the local anesthetic 1gent rises tbove
the level of the foramen magnum

ETIOLOGY

High or Total Spinal Followmng an Ep1
dural Block —The most probable reason that
a igh or total spinal anesthesta may develop
after an epidural block 1s that the dura 1s in
advertently punctured and the local anesthetic
drug 1s jected nto the subarachnoid space
However Frumn et al! found that followng
epidural anesthesia with 2% Novocaun 1t man
the concentration of Novocun m the spmal
flud durmg the anesthesia was about 02 mg
per ce This they state 1s the threshold con
centration of this drug for the production of
spinal block They concluded that at least part
of the anesthes:a during the epidural block
techmique 1 man 15 the result of dural pene
traton. of the Novocamn and the subsequent
production of spinal anesthesia According to
this work as well as other expermments cited
by Bromage ? which seem to substantiate the
conclusions of Frumin et al 1t 1s theoreheally
possible that a ngh spmal block may follow

an epidural bloch without puncture of the
durr It 1s the opinton of the author and his
associates from observing approvimately 1700
such blochs at the Mason Clme that even
though this possibility exists 1 reahty 2 igh
spinl anesthesin seldom if ever follows an
epidural block unless the dura 1s tapped

The reported meaidence of high or total
spinil following an epidural block 1s small
(see Table XV page 171}

High or Total Spinal Followmg Spmal
Bloch —When this complication follows 2
purposely ad ed spinal anestl the
cause 1s overdosage However the cause may
not always be an actual overdosage of the
drug but a relative overdosage 1e, the dos
age of the local anesthetic solution may be
well within normal hmuts but other factors
cause 1t to nse to an unpredictable height

Actual (True) Overdosage -—In this instance
either the amount of the drug 1e number
of mulhgrams or the volume to which it 15
diluted may be excessne or the volume and
the mulligrams may be accurate but the site
of the spmal tap too high say at T,; or L,
mstead or L, or L,

It should be emphasized that whenever the
wntra abdormnal pressure of a patient 1s m
creased for example by obesity pregnancy
abdominal tumors or ascites the dosage of
the local anesthetic drug 1nd 1ts solvent must
be reduced Our expenences at the Mason
Clime prove the vahdity of this consideration
although 1t 15 dufficult to determmne whether
this effect 1s due to (1) the flattening of the
lumbar cunvature (see Figure 45 page 198},

[170]



HICH OR TOTAL SPINAL (SUBARACHNOID) BLOCA

means then of knowing whether the motor
roots of the phreme are affected, or whether
some of the anresthetic salution has eatered
the fourth ventricle and reached the respira
tory centre loeated there "

Cireulitory Changes —~Imtally the blood
pressure and pulse my remun normal - As
more of the sympathetic nervous system 1s
bloched the blood pressure drops from dila
tation of the vessels and oxygen want devel
ops frst from hvpotension and then from
paralysis of the muscles of respiration  The
pulse becomes more rpid and fecble If the
problem 1s not treated at this pomt the blood
pressure and the pulse become unobtunable

Appearance of the Patient —The skin may
show Dttle change or the patient may look
cadavene The mucous membranes particu
luly the ips are blanched and pale Cy
anosis seldom occurs even if there 15 5 gm
of unreduced hemoglobin per 100 ce present
m the arculating blood because penpheral
vasoconstriction 1n the unanesthehized area
{an attempt by the body to maintain ade
quate arculation) prevents the blood from
reaching the subcutaneous tissue and skan of
the upper extremities nech and head

Death —If the above signs and symptoms
of a high or total spinal anesthesia are not
immediately recogmzed and freated cardiac
fulure and death may ensue

PROPHYLAXIS

Steps to present 1 hagh or total spimal after
spimal and epidural block depend mostly on
which block 15 being performed However
the one precaution which 1s appheable to
both 1s the careful and constant observation
of the patient after the bloch If this pre
caution 15 not talen and the block 15 per
formed 1n a nonchalant manner high spimals
will go unnoticed more easily and result m
death The phyvsician must at all times check
the dermatome level anesthebized the blood
pressure and the pulse Of course the sur
geon cannot properly attend to these hamself
Graham and Brown® state, “We cannot too
strongly condemn the practice of a surgeon
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bemng s own anesthetist The techmque of
admmistenng the anesthetic 1s important but
of no more mmportance than the prepartion
of the patient for the anesthetic or the mn
telligent supenision of the ptient throughout
the whole operative procedure  Spinal anes
thesia 1s 1 dangerous anesthetic agent unless
admumstered by an expert wnesthetist truned
m spinal anesthesia ™
Spinal Block ~Wen Doing a Spinal Block
n an Obese or Obstetrical Pahient, Reduce the
Dosage of the Drug—In the obese patient
the pregnant and other nstances where the
intra abdominal pressure as mereased  the
dosage 1e the amount of the local anesthetic
drug and the hvpertonic dextrose solution 1f
used, as well as the total solume to which
these drugs are diluted with spinal flmd
should be reduced by 'z to *= of the usual
dose 1% In these patients even with these re-
duced dosages the lescl of anesthesia nises
rapidly and to heights usually unobtainable 1n
the normal 2dult with such small amounts
Correct Low Spinal Fluid Pressures—If a
spmal tap for diagnosis his been performed
(mjyelography etc ) pnor to surgen or if the
patient 1s markedhy dehvdrated the patient
should be placed on a hvdration routine (see
Chapter 20 page 184) before a spunal anes-
thetic 15 gven 1f time permuts This m1y
facihitate the spmnal tap at the tume of sur
gery and may prevent a lugh spinal wnesthesin
of the type descnibed by Kamsler et al &
Correct Deficiencies in Blood Volume —1f
possible pror to admmstrition of a2 spinal
anesthetic every effort should be made to see
that any deficiencies 1 blood volume are
corrected A low blood volume ma render
1t extremely difficult to treat the hvpotension
nd oty gen want associated with ~ hugh spinal
anesthesia (see Chapter 15, page 139) 1t 12
Do Not Inject New Local Anesthetic Drugs
into the Subarachnoid Space Unless Ther
Dosages and Physiological Charactenstics
Have Been Definstely Estabhshed by Careful
Rescarch — Recently “alocane {hidocune )
and Cyclame (hevyleune) have been intro
duced for spinal block usage The author has
not used either drug mtrathecally but Hoyt 13
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This plus the normal leakage of spmal find
over the next 12 to 24 hours through the hole
made 1 the duri by the 18 gauge needle
often results 1n the presence of only a mmmal
amount of spinal flmd =t the time spinal an
esthesia 15 given for the surgery In these
cases we have had no trouble with resulting
high or tot1l spmal anesthesia although a
dose of 10 mg of Pontocamne and 10 cc of
10% dextrose diluted to a volume of 8 ce
with spinal flurd 15 injected at ., On the con
trary at times we have had difficulty estab
Lishing adequate anesthesia 1 these cases, evt
dently because of the hypotension of the
spinal flmd and some of these patients have
had to be reblocked to get a level of anal
gesia above T,,

In the second category 1e, the unknown
factors are those physiological properties of
a patients spinal fluid which can not be de
termined prior to the admmstr ihon of every
spinal anesthetie and include (1) the rate
of diffusion of the local anesthetic agent
the cerebrospmal flmd  (2) the rate of the
circulation or the convection of the cerebro
spmal flud and (3) its alkalmty 1€ the pH
of the cerebrospmal fud

SIGNS AND SYMPTOMS

Whether the high or total spmal anesthesia
15 a result of a purposely adminstered spinal
anesthesia a musplaced needle during an ep
dural block or the compheation of a penph
eral nerve block the signs and symptoms are
as follows

Mental Manifestahons —The patient be-
comes drowsy does not respond rapidly to
questions and may appear to be coma
tose Macintosh 7 states Purdon Martin has
pomted out that consciousness 1s maintained
by an awareness of the body and of the
environment  Consciousness lapses mn the
absence of sensory 1mpulses to the cortex It
15 clear and the wnter [Macintosh] can tes
tify from personal expenence that the higher
a2 spmal anesthetic spreads the more the
avareness of the body 15 dummshed The
area from which the cortex receives stimuls 15
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lessened If the solution spreads to the fora
men magnum sensory stimuli from the body
are eliminated and the patient remams awake
by virtue of the stmul rerclung the cortex
from the cramal sensory nerves”

This explains why drowsiness occurs from
high spinal anesthesia and why the anesthetic
drug must spread mto the cercbrospmal flud
above the foramen magnum paralvzing the
cramal nerves and brun before the patient
becomes unconscious

Pupils —The pumls retan therr normal
size constrict or dilate according to the type
of premedication If the high or total spinal
anesthesia goes untreated they dilate as death
approaches

Ovygen Want—As the spmal anesthetic
nses above the level of the fourth thoracie
vertebra the patient may yawn and complam
of dyspnea but if he 15 heavily medicated or
if the nse 1s rapid these symptoms are absent
The usual signs of impending respiratory
paralysis are (1) dimnution of the mter
costal muscle actvity with mncreasmg dia
phragmatic excursion (2) loss of the spoken
voice (3) dilatation of the alae nasae and
(4) the use of the accessory muscles of res
piration of the neck with dropping of the jaw
with each respiration® When the anesthetic
solution mises above the foramen magnum
daphragmatic action usually ceases and the
patient becomes unconscious In the rare
case twitching of the muscles around the
mouth and eyes may be noted mdicating the
onset of convulsive movements from hypoua
or anouia Macintosh? writes It 1s well
known that 1n local and spmal analgesia sen
sory nerve fibers are affected before motor
If the concentration of the anaesthetic 1s Jow
enough there can be sensory loss without
motor paralyss In really high spmal anal
gesia the slan over the neck (C2 3 4) can
be msensitrve when the diaphragm suppled
by the motor roots of the phremc (C3 4, 5),
stll functions When the spinal analgesia 15
more extensive still the patient loses con
scrousness Even now draphragmatic actiiity
may be enough to sustain ife On the other
hand respiration may cease and there is no
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On the other hnd lagh or total spinal
block following what was intended to be a
tow spil eprdural or persphieral nerve block
s not expected and thus brun dumge or
death may result’® However if the pitient
has been carefully obsened followmg the
Bloek the complication should be recogmzed
early and there should be no cause for alim
evertement or chiaos  In most cases neither 2
Tugh nor total spmal mesthesn should be fol
Towed by morbndity or mortality 1f 1t 1s recog
mzed mmeditels and the physiman mam
tuns is composure sa that he may mshtate
treatment effectnely

Irrespectine of whether 4 Tugh or 2 totl
spimal anesthesia results the tretment s es
sentinlls the same and must be nstituted
immediatels and correetly

Correct  the Hypotension — Intrw encus
flds should be started and vasoconstrictor
drugs gnen mirnenously to prevent or cor
rect Inpotension (see Chapter 15 page 147
for speaific drug therapy)

Prevent Oxygen Want —Although ovygen
wAnt 1n these cases 1s mitinlly 1 result of the
hypotension which results from diatation of
the blood vessels in the anesthetized area the
treatment of ovygen want must be stirted
simultanecush wath efforts to ruse the blood
pressure because the nenves to the muscles of
respiration are also piralyzed If the patient
stops breathung or his effort to aerate hus
luangs 15 meffectual arbificial resprration must
be mstituted smmediately  The use of a bag
and mash through which oxygen cn be gven
under pressure 13 the most efficient and effec
tive means of combating oxygen want  If this
equpment 15 not immediately avalable man
ual arhficial resprration or mouth to mouth
breathing should be snstituted  Basbiturates

and analeptics are contramdicated! If convul
sions occur they are due to hypoxia or anona
and wdl be corrected by oxygenation of the
patient

If nausea wmd/or voruting result from hy
povia the 2wy must be clewred by tricheal
suction and /or bronchoscaps prior to adminss
tenng the oy gen (see Chapter 17 page 167)
The most cffectne Wiy to muntan a4 patent
urw v 1s to msert in endotracheal tube
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Astsfiensl resprration st be mumtuned
until the ancsthesn recedes nd the patient
o muntun s own respirations

Withdeaw Spwal Fhud —If 1n inadvertent
spul admunstration followmg w emdurad
block 15 recognized enrly and the needle 15 1
the subirchnoud spiec 2t the tme s much
spinal flid s possible should be removed
immeditely  remembering that too raprd
withdrnal may result i hermtion of the
Lrun stem through the foramen magnum
Withdraw 1 mey prevent 1 bugh or total spinal
altogether or at least cruse 1t lo termunnte
more Tpdly

However if the needle s been removed
{1515 usunlly the cise dunng a purposely ad
rmunstered spinal anesthesia) and « ugh or
total spinnl occurs no attempt to remove
spinal flud should be made until the ovygen
want and hypotension are under control  To
do s0 35 2 waste of valuable time and may
result in the death of the patient The vnlue
of withdriwing spmal flmd in this situntion
1e after 15 to 30 mmutes has ehpsed s
probably neghgible

Treat Cardiac Fadure —If cardine fulure
ocewrs 1t must be treated s mdicated m
Chapter 7 page 74

COMMENT

Hgh Eprdural Bloch —Following + pur
posely dmimistered eprdural block the wnes
thesia mav occastonath rewch « ngh unex
pected Jevel and the resulting respiratory de
pression hypotension nd  drowsmness re
semble the signs wd symptoms of high
spmal westhesia  This 15 clewly one of the
7ishs of eprdurd block Nevertheless smnce
the durt fuses with the nper hyer of the
perosteam of the shull 1t the forumen mag
num the wital centers m the bran are not
bathed by the nnesthetic solution nd the
ptient does not become unconscious  ‘Treat
ment m these cises 15 essentinlly the same as
for Ingh spmal and consists of preventing
engen want rusing nd muntuning blood

pressure wnd wating for the ngh level of
anesthesit to recede
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reports small doses of Cyclame heawily
weighted with dextrose which have been used
to produce ether saddle or low spmal anal
gesia m obstetrics hwve a tendency to rise
for an unpredictable period of time Hoyt
found m Iis obstetrical patients that after 20
minutes he mght have shin anesthesia to the
tenth or twelfth thoracic dermatomes only
to find at the end of the delnvery that the
sensory level had nisen to the fourth thoracic
dermatome or higher This mikes 1t clewr
that the new local anesthetic drugs for spinal
anilgesia should be tested only by phvsicians
who are adept in the art of resuscitation  One
must not forget Pleiffers !4 declaration We
dechine to subject patients to each new ven
ture 1 the pharmaceuttcal line ”

Adherence to the Techmque —At 1l times
the physician must closely adhere to the steps
of the speaific techmque selected He should
be particularly cogmzant of whether the solu
tion he 15 using 1s hypobane (lighter thin the
specific gravity of spinal flud) 1sobane (same
speafic gravity as the spmal fld) or hyvper
barie (heavier than spinal flmd)

Mascellaneous —Most authors advise agamnst
the imjection of a local anesthetic solution
mto the subarachnoid space during a labor
pamn or other acts of stramnmng which are
thought to cause the anesthesa to nse to
abnormal hexghts 13

Likewise barbotage may not be adwisable
because 1t too can cause the anesthesia to
nise to an unwanted height

Epidural Bloch —Observe the Needle for

Drops of Spinal Flnd Appeanng at Its Hub
—Once the needle 1s m position for an epr
dural bloch and a 2 to 3 cc test dose has been
mjected the hub should be carefully watched
for 15 to 30 seconds for the appearance of
spinal flud before the remaming contem
plated dose of the drug 15 mjected During an
eptdural bloch 1t 15 not unusual after the test
dose for fluud to drip from the needle If this
does not cease after the first few drops then
the fimd should be allowed to drop on the
mside of the physician s forearm  If 1t 15 cold
1t 15 probably the anesthetic solution and if
1t 15 warm 1t 1s spmnal flmd *7
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Chemcal tests may also be of value when
flmd dnps from the needle Bromage * states
The drops can be collected 1n 1 test tube
contaimng a reagent which will give = speaific
colour change when the analgesic solubon
used 1s 1dded to 1t A colour change 1n the
reagent then indicates that the iquid dnpping
back 1s undiluted eprdural solution (Jocal an
esthetic solution) and not spinal fiind

For example procaine can be detected by
means of the di1zo reaction beciwse 1t con
tuns an aromatic ammne group A solution of
mtrous acid (produced by mrang sodium m
trite wath hydrochlone ae1d) and B naphthol
changes from yellow to red on the addition
of procaime” However he pomts out that
testing the drops on the forewrm 1s quite
adequate and does not require added assist
ance”

Aspirate Frequently —While mjecting the
locnl anesthetic solutions durng epidural
bloching frequent attempts to aspuate at
least m two plines and preferably mn four
planes should be made to be sure the needle
has not been advanced nto the subarachnoid
space

Inject a Test Dose —When performing an
epidural block 1t 1s always wise to nject 2
test dose of 2 to 3 cc of the solution of the
drug waut for 5 mmutes and then test for
unusual or extensive areas of analgesia before
mjeching the balance of the contemplated
dose *7 If puncture of the dura 1s signalled by
an extensive area of analgesia but one made
quate for the surgical procedure a small addi
tional 1mount of the solution may be gwven
1n an attempt to obtan the desred height or
to be completely safe the block should be
discontinued and the ewusting analgesia sup
plemented with a general anesthetic

TREATMENT

If the physician admimstering the anes
thetic mtends to produce a high spmnal an
esthesia or to mduce hypotensive anesthesia
and he 1s carefully watching the patient for
sequelae like hypotension and oxygen want
their onset will not cause alarm and morbidity
or mortahty will seldom result
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Headache

Prnsismivr headaches following regonal
block mlgesia e not 1lwys preaspitated by
the block techmque alone 1e  the actunl
plicement of the needle or needles wd/or
the mjection of the local anesthetic solution
Headaches muy be arbitranly classified for
the purposes of this bool mto twe groups 1¢
those unassocinted nd those associated with
puncture of the durt

Headaches Not Associted with Puncture
of the Durt —This type of headache has the
following charactersstics (1) 1t 15 felt arre
speetive of the position of the body  (2) at
15 not necessanly loeahized but oceurs in the
frontal region the ocoamtyl region or the top
of the head  (3) ts onset vames—it my
come at the time of admmstration of the
anesthetic dunmg the operation or m the
penod of comsalescence  (4) 1t 15 of mild
or moderite mtensity usually easily con
trolled by mild analgesic drugs such as acety]
sthey e aerd (Aspirm)  and (5) atas subject
to rermssions hetw cen episodes wrrespective of
body position

Thas type of headache 15 preaipitated by
mental srritation mental and physica] fatigue
position during operation chmactene fever
menstruttion anviety ete and usually ocenrs
n patients who are predisposed to headaches
{mgrune ete) It 1s nof related to the anes
thetse procedure

Example I Oceasionally followang eeryical
block for 1 thyrodectomy the patient my
complam of an aceipital headache which may
persist for one to two duys In such cases
the headrehe should not be blamed on the
bloek procedure the dentical type of head
ache my follow the use of general anesthesin
for thus surgrend procedure The headache and
neck pun are due to hyperestension of the

nech muscles due to 1 position used by many
surgeons for thyrodectomy

Example Il When 1 bilateral oophoree
tomy with or suthout hysterectomy 1s per
formed puticulyly 10 2 young femnale the
menoptusal symptoms from castration often
snclude a0 intermittent throbbing headache
which may hist indefintely 12 1to 2 years
Often when a headache of thus type occurs
s wtomatiendly attrabuted to the anesthetic
procedure particululy of 1 spinal anesthesi
hns been adminsstered This assumption 15 un
warrated

Frequently hewdache may occur following
general anesthesta no tnesthesin at all or at
the chmactenic?® MaxsonS stites “While
headache still remains the most frequent after
cffect {of spmal anesthes:a] modern tech
mque has reduced its merdence so that ats
occurrence 15 less frequent than after the ad
munstration of ether  Other studies substan
farte the belef that the wcidence of headrche
1S N0 grester after spmal westhesia than fter
snhalation anesthesia but that following spinat
bleck 1t may be more troublcsome 2 My
assoettes nd I hwe more than once been
notified by 4 surgeon that 1 patient had «
spmnl headache” only to discoyer from the
chart that the patient had not had this tvpe
of amlgestn but that on the contrars e
venous Pentothni (thiopental} or an hala
tion anesthetic had been administered Arner 4
cites similar expenences

Other cwses of headache following re
gional block analgesn which are not caused
by dural punctures are those ssociated with
admumstration of vasoconstnetor drugs These
ggc; noted elsewhere (sce Chapter 3 pige

Hendrche Associated wsth Puncture of the

7]
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REMEMBER THAT THE TREATMENT
OF A HIGH OR TOTAL SPINAL ANES
THESIA IS ESSENTIALLY THE TREAT
MENT OF HYPOTENSION AND OXYGEN
WANT, AND THE CHAPTERS DEVOTED
TO THESE, IC, CHAPTER 15, PAGE 138
AND CHAPTER 17, PAGL 159, SHOULD
BE REVIEWED

-
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Number of Holes i the Dura —The greater
the number of holes made m the durt dunng
2 attempt 2t umbar punclure the more Ihely
15 1 rapd loss of spimal flmd wath conscquont
headache

Dehydration —Deh dration prior to or fol
Jowang puncture of the durt rosults i hck
of bodv water for the chorord plevus to deaw
on 1 formumg new cerebrospunl fud  There
fore the rte of formabon of spinnd find may
not cqul the loihage vin the hale in the dur

Vertreal Postion —Lark ambulztion or ele
vated positions m bed to faehitite the recov
ery of a surgied or obstetner] patient before
the hole m the durt has closed would wto
maticalh augment the lokage of spinal find
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reduce the volume of the cerebrospind flud
and result in 1 subnormal cerebrospinl flwd
pressure with the possibihity of headache
Remoral of Intra abdommnal Pressure —
Whes ntr1 1bdommnl pressure 1s relicsed by
the remosval of 2 tumor the delivery of a
biby or the aspiation of ascitic fled there
m1y be 1 deerease m the size of the epidurad
{penidurd) and menmgenl yans an the Tum
br arer which i turn results in an ncrease
m the eprduril space This may allow the
durd s1e to accommodate more corebrospinal
find lowenng the mtreramal cercbrospmal
flurd pressure nd lessening sts cushioming
effect on the brun  This mechamsm would
be the opposite of that which operates when

TABLE \\1

CAUSES OF SPINAL HEADACHES
{ddapied from Ouen ot 2l %)

Hlele 1n Dura
Contrsbursng Factors

Size of hale in dura

Number of holes 1 dura Lowered Tracnon on
Dehydration Cerebraspinal -—————.}. Netves or
Vertal Position Flud Vesscls
Removal of intra abdomsnat
pressure
Reflex . Inbubrtion of
[ Choroid
Sex

Type of Surgery
Race

Season®

Menmngius

Septir—Infection

Inereased

C:nbmspmal/
Flud

Ateptre~3mtation

Local anesthetic drug
Foreign bodses ~
Catherers et

Psy
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Dura —There are two distinct types of head
ache which may follow spinal taps one 15
due to an increase 1 spinal flind pressure
and the other 15 caused by a decrease
Headache from Increased Spinal Flind
Pressure —The headache 1n these cases 15 1
result of the increased formiton of spinal
flwd or a decreased absorption of 1t by the
leptomeninges It 1s not rclieved or poten
tiated by changes in posiion This type of
headache 1s most often associated with men
ngeal writation and will be diseussed under
MENINGITIS Chapter 22 page 202
Headache from Decreased Spnal Thud
Pressure —This 1s the type most frequently
encountered following puncture of the dura
and 1t may be termed ‘hypotensne spimal
headache It is the one with which the rest
of the matenal wincluded n this chapter deals

ETIOLOGY OF HEADACHE FROM
HYPOTENSION OF THL
SPINAL FLUID

Headache 1s probably the most common
comphcation of dural tap whether 1t be per
formed for spinal (subarachnoid) block or
diagnostically 1 0 According to articles on
spinal anesthesta 1t occurs m 1 to 30% of the
patients recerving this type of anesthesia The
relatively wide varation 1n ats incrdence e
dently depends on the techmque¢ of
vidual authors and their cniterta as to which
headache 15 and which 15 not caused by the
lumbar puncture Its occurrence has been
known since the time Bier® and Cornmng?
first used this techmque

At the present time 1t 15 agreed that most
spinal headaches are caused by leakage of
spmal flud through the hole in the dura at
a rate that exceeds its replacement by the
choroid plexus However sex age type of
surgery local anesthetic agent race wenther
inflammation  dural reflex with spasm of the
choroid and mental disturbances have been
mentioned as possible contributmg factors

see Table XVI page 179)

( Iieakage of Spinal Flxd —The fact that a
low spnal flud pressure exists 1n most but not
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all patients with postlumbar puncture head
ache has been definitely established 8 41 4
However the corollary fo this statement that
patients with a low spinal flud pressure fol
lowing Jumbar tap have headaches does not
follow #¢ The degree to which the spinal flud
pressure must be lowered to create a head
ache 1s not defimtely known However
Franksson and Gordh,* after attempting to
measure the amount of fluid escaping through
2 hole of werage size in the durn estimated
that as much as 240 cc may be lost m a 24
hour penod

The length of tme a headache from leah
age of spinal flmd persists depends to some
estent on the length of time 1t t1kes the dura
to heal and 1t has been shown that a hole m
the durn may not heal for six days to two
weeks 2- 31 40 Pool 46 following myeloscopic
exammations of hning patients states The
myeloscopy has frequently revealed large col
lections of epidural flmd when ordinary Tum
bar puncture has been done within the pre
stous two to four days This demonstrates
that leakage of spinal flud can contimue for
some time after the ordmnary lumbar tap
My associates and I can confirm this state
ment by Pool from our experience in perform
g 75% of the myelograms at the Mason
Chmic Tt 15 of some nterest to note that
Schube and LeDrew 4 believe that spinal
headaches occur and persist only if the arach
noid membrane hermates or 1s pulled through
the hole 1 the dura ‘The hermation of the
arichnord membrane might explun why the
hole 1n the dura may not close

Factors which augment hypotension of
spinal flud 1re the size of the holes in the
dura the number of holes dehydration ver
tical position and removal of the intra
abdominal pressure

Size of Hole in Dura—It 1s obvious that
the larger the hole mn the dura 1s the more
rapidly spinal fluid escapes and the longer 1t
takes for the dura to reparr itself The lower
1ng of the ncidence of spmal headache by the
use of the 22 or smaller gauge needles 1s con

clusne evidence of this+ 10 15 .0 31 34 4851
104 105
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Number of Holes i the Dura —The greater
the number of holcs made i the dura durning
an attempt 2t lambar puncture the more ikch
1s 1 rapad loss of spinal fhud with consequent
headache

Dehydration —Deli deation prior to or fol
lowmg puncturc of the durt results m 2 Inek
of bods water for the chorod plewus to drw
on i formung new ccrebrospimal flmd There
fore, the rate of formation of spinal flusd may
not equal the I thage v the hole i the dura

Vertical Position —Early ambulation or ele
vated positions in bed to faclitate the recov
ery of 4 surgiel or obstctrieal patient hefore
the hole m the dura s closed would nuto
maticalls augment the lokage of spmal flnd
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reduce the volume of the cerebrospinal fld
and result 10 a subnormal cercbrospinal flurd
pressure with the possinlity of headache
Remoual of Intra abidominal Pressure —
When nte abdominnl pressure 1s reheved by
the removal of 4 tumor, the delivery of a
baby or the aspiration of aseitic fluid, there
m1y be 1 decrcse in the size of the epidural
(pendural) and memngeal vans in the um
bar arer wlich in turn results i an ancrease
m the epidural spice This may adlow the
durnl s1¢ to wccommodate more cerebrospinal
fld lowering the intracraninl cerebrospinal
flmd pressure and lessening 1ts cushionming
cffect on the brun  This mechamsm would
be the opposite of that which operates when

TABLE 2\

CAUSES OF SIINAL HEADACHES
(Adapted from Quen et al @)

Hole in Dura
Contributing Factors

Size of hole in dura

Number of holes 1n dura Lowered Traction on
Dehydration Ccrebrospmal Nerves or
Vertical Position Flud Vessels
Removal of ntra tbdominal
pressure
Reflex Sy Inhib of
7 Choraud
Sex

Type of Surgery
Race

Season?

Memngitis

Septic—Infection

Increascd
Cerebrospinal
Flud

Aseptsie—~TIrnation

Local anesthetic drug
Foreign bodies —
Catheters etc
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TABLE AVII

INCIDENCE OF POSTLUMBAR PUNCTURE
HEADACHE FOLLOWING INITIAL SPINAL
ANESTHESIA IN 597 PATIENTS
Analysss with Respect to Sex, Age and Different
Puncture Needles
(From Arner)

Postlumbar Punciure Headsche
Sex Agesn | dntongs | Pithins Both
Years Needle Needle Acedles
{douste
needle)
Under 31 33% 1259 55%
(5/152) | (6/48) | (11/200)
31-50 47% 58% 515
8/172) | (7/121) | (15/293)
Males
Over 51 | 059 10% 06%
(1/208) | (1/108) | (2/313)
Allages | 265, $1% 35%
(14/532) | (14/274) | (28/806)
Under 31 | 118%, 005, 69%
/17 (0/12) 2/29)
31-50 63% 83% 74%
/32 (3/36) (5/68)
Females
Over 51 419, 67% 53%
(2/49) (3/45) (5/99)
Allages | 61% 65% 63%
6/98) 6/93) | (12/191)
Under31| 41% 100% 57%
(7/169) | (6/60) | (13/229)
Males
and 31-%0 49% 61% 55%
Females (10/204) | (10/157) | (20/361)
Over51 | 12% 277 17%
(3/257) (4/150) (7,407)
Allages | 32% 54%, 40%
(20/630) | (20/367) | (40,997)

Th figures m p rentheses denote the numbe w th headach
\a relation to the nu nber ob erved

extra abdominal pressure 1s used to relieve

headache (see page 191)
Sex.~—Headaches seem to be more common
n the female than m the male (see Table

XVII page 180)
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Age—In the young wigorous patient be
tween the ages of 10 and 50 the madence
of headache seems to be Iugher (see Table
XVII page 180, and Table \VIII page
181) 4 20 28 384

The reason for the decrease of headache
m patients above fifty 15 somewhat obscure
but 1f the current theory 15 correct, namely
that hendache 1s caused by downward move
ment of the brain and stretching of its men
mges and blood vessels then 1t should be
expected to occur less imn the older patient
since the blood vessels are less susceptible to
stretching with increasing age Dripps and
Vandam 33 state “There 1s a numerical reduc
tion 1n the number of pan fibers to an area
with age Age also brings with 1t a reductton
m elasticity of blood vessels” Owen et al®®
suggest that “Another enigma [of spinal head
ache] 1s the greater frequency 1n voung adults
and females The memnges of such mdwd
uals may be more elastic and thus more sus
ceptible to dilatation and traction”

Type of Surgery —The general chnteal :m
pression has been recorded that following
vagmal obstetrical delveries anorectal and
pelvie surgery the incidence of spmal head
ache 18 lugher than following other surgical
procedures 15 18 17 80 52 5 (Vhether 1t 1s actu
Ally the type of surgery the age of the patient
(most obstetrical patients are voung) the sex
of the patient and the pre and postoperative
management 1e early ambulition dehydr
tion ete or a combination of these would be
most difficult to determme

Greenc *® wntes Toda the need for mim
mal dural punctures 15 greater than ever be
fore Early ambulation followmng operation
and partuntion increases the ncidence of
headache after spinal anesthesta The assump
ton of the erect position before the dural
opemng has closed augments the leakage of
spnal flmd and allows the reduced volume
of cerebrospinal fluid to mamfest itself as sub
normal mtracramal pressure with headache
as the result In obstetrics the complication
1S BVEN mOoOre common and severe Intra
abdominal pressure 15 greatly reduced after
delivery and therefore the patient lacks the
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TABLE \VIIT

HE ADACHLS PIR 100 PATIFNTS OI' FACH AGE GROUP
{From Arueger )

Under "0 vears (243 patieats)
20-35 years (€70 patients)
3650 years (97 patients)
G 4

Qver B acrs (127 patients)

S (| 57
S 2 67,
e JEI

usual support to mtraspinl flud pressure pro
vided by 2 normally tonre abdommal wall
Blood Joss and dchydration 1re more marked
and less treated among postpartum patients
than among routine surgteal cases The effect
of water balance 15 to decrease the w ulabihity
of water for the production of cerebrospinal
flwd at a rate suficient to reproduce the esti
mated daily loss of 240 cc of spmal flmd
through a dural puncture of average size The
puerperal convalescent 1s especially prone to
complam of postspmal headache mnot only
because, as a woman she 1s more likely to
feel and express the complamt but also be
cause she usually does not expect to have any
sertous discomfort after the first or second day
of the puerperium For these reasons the i
adence of headache following spinal anal
gesia for vagmal delivery has been reported
to be greater than m any other group of hos
prtal patients ranging from 15 to 30% depend
g on the diameter of the spinal needle the
earliness of postpartum ambulation and the
type of patient

Krueger 20 states “There was a much ngher
madence of headache m obstetric patients
than 1n those having general surgical pro
cedures

“The obstetric patients being younger on
an average than the general surgical patients
made 1t look as though there was a direct
relationship between age and resistance to
postspinal headache

“The difference m the mcidence of head
aches 1n the two groups may be explaned by
the following factors

(1) The generil surgical group mncludes
mny poor nisk patients who are bedfast for
severil duys postoperatively thus decreasing
carly leakage of spnnl flnd

(2) The use of narcotics and analgesics an
patients having general surgical procedures
mght be expected to dull any headache that
mght be present

(8) The operative pam, general malaise
and lack of cerebral acmty from arterio
sclerosis all help to prevent a postspmal head
ache from bemng noticed or reported These
factors are not so prevalent in obstetric pa
tients as in patients who have general surgical
procedures

(4) Most of the general surgical patients
recewved 5% dextrose m distilled water intra
venously m the operating room (such 1s not
the case with our obstetric delnvenes) and
flmd balance was checked on the wards so
that dehydration did not oceur

Owen et al3 clam that The high e
dence of headache after obstetric, anorectal
and pelvic surgery may be related to post
operative dilatation of the pelvic vemns with
compensatory collapse of the epidural vens
and dilatation of the dural sac This would
reduce the amount of spmal flud vailable
for floating the brain and thus ntensify spinal
headache

Race —Race has been mentioned as a pos-
sible factor for headaches following puncture
of the dura *® 5- Grady ef al® found a differ
ence 1n distribution of headaches according to
race (see Table AI\ page 182)



TABLE XIh

HEADACHES—RACE AND SEX DISTRIBUTION
Ol PATIENTS

(After Grady et al ®)
Mo of | Per cent sn | Per cent
No of {Head | Each of .8
Cases | aches Group Headathes

VWhite females 625 17 272 607
White males 781 8 102 289
Colored females | 488 0 0 0
Colored males | 406 3 074 107

Dural Reflex —This has been mentioned s
a possible cause ™ It would as Owen et al 3
pomt out seem nebulous On the other
hand if smtation can produce vasculw spasm
1n an extremuty, which results m pun perhaps
1t may produce it in the vessels of the brun
with consequent headache

Psychic Disturbance, Lack of Physical Stam
ma, etc —These have been suggested ns spe
abe causes of hypotensme spwal head
ache ”? 5" ++ The fact that the psychological
make up of a patient may perhaps mfluence
the severity of mterpretation of 1 headache
1s not doubted and 1t may be a “potentiating
factor but 1ts importance as a specific cause
15 doubtful The response to posture abdom
mal compression hydration and subarachnoid
and epidural sahne ete 1ndicates that a
spmal headache 15 1n most mstances not
imagnary

SIGNS AND SYMPTOMS OF HEAD
ACHE FROM HYPOTENSION OF
THE SPINAL FLUID

Postural headache 1s the most common of
the signs and symptoms of leakage of spimal
flurd from a puncture bole 1n the dura How
ever the patient may also complam of nuchal
ngdity or pam 1e a soff neck  wvisual dis
turbances tnmitus and decrease i hearing

Postural Headache —Onset and Duration
__The headache appears 1 to 3 days after the
Tambar puncture and usually persists for 1 to
5 days Ina few mstances however the head
ache may not develop for 7 to 10 days and

COMPLICATIONS OF REGIONAL ANLCSTHLSIA

may st for weeks or months 3 The author
has secn tlus type of headache Iast up to 30
dys

Charactenistics — The outstandmg charac
tenistic of this type of headache 1s that 1t 1s
brought on ind aggravated by sitting or stand
ing and 1s relieved by lymg flat In most
stances 1t 15 pot noticed untl the patient has
assumed the vertieal position for a perod
varymg from two hours to two days © It 1s
usually described as being occipital frontal
or orbital but may be located anv place in the
calvarium (see Table \X page 184) When
the patient gets out of bed the headache 15
wsually mmmimal and tends to increase m
sevenity s the patient remams erect Rapid
shaling of the head or jugular compression
will aggravate the headache while compres
sion of the common carotids will partially
alleviate 1t

Mechamsm — Wolff % 7 pomts out that
changes from the normal 1n the followmng
mntracrimal structures may result m pamful
mpulses (1) the venous smuses and therr
tributanies  (2) part of the duri mater 1t
the base of the bram  (3) the dural artenes
and (4) the cerebral arteries at the base of
the brun (see Table \\ page 184) There
fore 1f the patient ssumes an upnght post
tion when lcakge of spmal flmd has occurred
and the shock absorbing effect of the spmal
flmd 1s absent or dimmmished the bramn sags
so to speih producing tension and pressure
on the ibove mentioned structures nd this
action ctuses headache The supine position
automatcally reduces this tension and the
headache 1s relieved 56 7 8

Nuchal Rigidity —The patient may com
plain only of neck and shoulder pamn or 2
stiff neck and such a svmptom may be over
looked However 1 most mstances when
there 1s an occipitonuchal distribution of the
pun 1t 1s severe enough that the patient com
plaws bitterly when he assumes a vertical
postion This neck ngidity ss what has led
many to believe that menngeal wrntation 15
present

The neck pam 1s probably not due in most
nstances to menmgeal uritation but 1s caused
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by traction on, or dilatation of, the deep lying
structures (durh and blood vessels) at the
Base of the brun, producing stunule wlich
are referred van the cervienl cord to the neck
muscles with resulting pun and spasm 3 57
Visual Disturbances —1lcse melude blur
nng of vision difficulty m focussing colored
vision confluent letters, slopmg hnes, and
diplopin They we usually necompamed by
posturit heidache winch ealls the physierins
attention to the fact that the leahage of spinal
fluad 35 responsible and steps to correct this
are usually mstituted  Towever of they oceur
alone are unrecogmzed 1s 1 possible sign of
decreased spinnl flmd pressure wd the hypo
tenston of the spial flmd goes untreated 1n
a small percentage of cases 1 serious problem
such as paralysis of the abducens nerve may
result (see Chapter 24 page 227) °
Disturbances in the Labyrmth —Dripps and
Vandam 32 1 reference to hypotensn e spinal
headache state, “Stmlwly altered cercbro
spinal flurd dynamics may explun the tinnitus
decrease 1 heanng or blockang of the ears
obsenved 1n 1% of our patients The natomic
connection between the cochler and the sub
arachnoid space 1s established ¢ If India 1k
be mjected nto the cerebrospmal fhnd of
dogs and eats, discoloration of the perilymph
of the labynnth 1s noted within 15 mnutes
Hughson *® has demonstrated that with re
duction n cerebrospinal fimd pressure there
1s a subsequent decrease i mtralabyrintlune
pressure assocated wath mmpamrment of hear
g for ph tones The change produced
the ability of the ear to transmut high tones
may be sufficient to block all apprectation of
such tones In a patient recently seen by us
with a severe postlumbar puncture headache
and dimmution m hearing both the head
ache and the hearing mmproved significantly
after anjection of fud into the subarachnoid
space
Dizzmess occurs after spinal anesthesia and
may persist for months* " 8 However its
relationship to the anesthetic procedure per
se 15 queshonable In most cases 1t coeusts
with the headache of the type secn following
leahage of spinal flwmd?® Arert found an
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masdence of 06% dizzmess m s 1191 pr
tients surveyed and stated, “In the present
serics dizziness dud ot occur as an ssolited
symptom followng spinil anesthesia nor did
1t constitute any comphieation of sigmficance
following  spinil  ancsthesit Encsson *
agrees with Arner that dizziness after spintl
ancsthesit s Tirgely due to factors other than
the block itself  No speesfic means of prophy-
Jas or treatment cin be preseribed for this
symptom  Intravenous Novocun (procawme)
may be tried but 1 most nstances 1t 1s not
of much help

PROPHYLAXIS OF HEADACHE FROM
HYPOTENSION OF THL SPINAL
YLUID

During the past seven years at the Mason
Clime we have been using fewer and fewer
spmal procedures and an ever mecreising
number of penpheral nenve blocks and ept
durl (pendural) blocks 1 order to avoud
the possihle compheations of spinal anesthesia
of which headache 1s one of the most trouble
some

Both epidural and penpheril nerve blocks
(such as the combination of sciatic and fe
moral nerve blocks for the leg and mtercosta]
deep splanchme {cehac plexus] block for
upper abdommal surgery) hrve proven to be
as efficacious 4s spinal block m our nstitu
tion 2% 6163

The wtroduction of Aylocamme (hdocune)
and Cyclamne (hexyleame) drugs with a rpid
onset of effect when gwen epidurally has m
our estimation greatly faaihtated the wse of
epidural block By employing these two drugs
eprdural anesthesia m1y be substituted for
spnal anesthesta i most nstnces without
sacnfiomg any of the advantages of spinal
block

At the present time we are using only
Xylocune for epidural blocks m the thoracic
or lumbar areas wnd Mety cune for continuous
cwdnl blocks because of the untoward results
noted from the wse of Cyclune {pages 17
and 220) To assure duration of amigesia 1t
has been our custom to add to the \ylocame
soluttons 2 mg of Pontocaine (tetracame) per



TABLE XIN

HEADACHES—RACE AND SE\ DISTRIBUTION
OF PATIENTS

(Afier Grady et al ®)
No of | Per centsn | Per cent

No of |Head Each of 28

Cases | ackes Group Headaches
White females | 62> 17 272 607
White males 781 8 102 289
Colored females | 488 0 0 0
Colored males | 406 3 074 107

Dural Reflex —Tis has been mentioned as
a possible cause ¢ It would, as Owen et al 3°
pomnt out, seem ncbulous On the other
hand if 1rritation can produce vascular spasm
n an extrermty whch results in pain perhaps
it may produce 1t i the vessels of the brun
with consequent headache

Psychic Disturbance, Lack of Physical Stam
ma, ete —These have been suggested as spe
afic causes of hypotensne spinal head
ache ®5 v The fact that the psychological
make up of a patient may perhaps influence
the seventy of interpretation of a headache
1s not doubted and 1t may be a “potentiating”
factor but 1ts importance as a speaific cause
1s doubtful The response to posture abdom
mal compression hydration and subarachnoid
and emdural saline etc 1ndicates that a
spmal headache 1s 1n most mstances not

imagmary

SIGNS AND SYMPTOMS OF HEAD
ACHE FROM HYPOTENSION OF
THE SPINAL FLUID

Postural headache 1s the most common of
the signs and symptoms of Jeakage of spmal
flwd from a puncture hole 1n the dura  How
ever the patient may also complain of nuchal
ngidity or pamn 1e a “shif neck ” visual dis
turbances tinmitus and decrease 1n hearmg

Postural Headache —Onset and Duration
__The headache appears 1 to 3 days after the
Jumbar puncture and usually persists for 1 to
5 days In a few mstances however the head
ache may not develop for 7 to 10 days and

COMPLICATIONS OF REGIONAL ANESTHESIA

may Inst for weeks or months 3 The author
has scen this type of headache last up to 80
days

Charactenstics — The outstanding charac
tenistic of this type of headache 1s that it 1s
brought on and aggravated by sitting or stand
g nd s reheved by lying flat In most
stances 5t 1s not noticed untal the pahent has
assumed the vertical position for a period
varymg from two hours to two days™® Itis
usully described as bang oceipital hfrontal
or orbital but may be located any place m the
calvanium (see Table \X page 184) When
the patient gets out of bed the headache 1s
usually mummal and tends to mncrease n
seventy as the patient remans erect Rapid
shaking of the head or jugular compression
will aggravate the headache while compres
sion of the common carotids will partially
alleviate 1t

Mechamsm — Wolff ¢ <7 pomts out that
changes from the “normal 1n the following
mtracramal structures may result i pamful
unpulses (1) the venous sinuses and therr
tributaries  (2) part of the durr mater at
the base of the brain (3) the dural artertes
and (4) the cerebral artenies at the base of
the bramn (see Table \\ page 184) There
fore 1f the patient assumes an upnight post
tion when leakage of spwnal flurd has occurred
and the shoch absorbing effect of the spinal
flud 15 2bsent or dimimshed the bramn “sags”
50 to speak producing tension and pressure
on the above mentioned structures and this
action causes headache The supmne position
automatically reduces this tension and the
headache 1s relieved ¢ 7 8

Nuchal Rigrdity —The patient may com
plan only of neck and shoulder pamn or 2
“stiff nech and such a symptom may be over
loohed However in most mstances when
there 15 an occipitonuchal distibution of the
pam 1t 1s severe enough that the pattent com
plamns itterly when he assumes a vertical
posiion This neck ngidity 1s what has led
many to beleve that menmgeal uritation 15
present

The neck pam 1s probably not due 1n most
mstances to memngeal iritation but 1s caused
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duly flmd intake of at least 8000 cc for three
days as well 15 1 ce of Pitressin intramuseu
Tarly every tweh ¢ hours for three doscs Con
cermng the Pitiessin he wntes, The Pitressin
used m tlus treatment contuns 10 umts of
pressor and 0 1 units of ovytonic actinaty This
preparation Acts on two body systums It de
presses coronary blood flow to some evtent,
perhaps strengthens the heart contractions
and induces bradyeardin ¢ These cffects re
perhaps reflex changes imtated by ats pensph
eral vasoconstricion wWhich causes 2 blood
pressure nse m the anesthetized patient Iy
pertension 15 not usually obscrved when this
drug 1s admimstered to an unanesthetized
pitent The second primary action of thus
preparation 1s ats antdwretic effect on the
ladney The inlubition of diuresis oceurs due
to an icrease m tubular absorption of water
An antidiuretic effect will not be observed
if the kadney 1s already excreting urine of
maximum speaific gravity The ligher con
centration of chlonde accompanying ats antt
dwiretic action m1y even be an ncrense m
total salt excretion per umt of time The
healthy postnatal female will not suffer a salt
retention due to Pitressin  The drug 1s not
used 1n patients with heart disease hyper
tension toxemia precclampsia or eclampsia
Size of Needle—The possibility that the
gauge of the needle influences the inaidence
of spmal headache caused by leakage was
proposed by Hoyt*® m 1922 He sought to
reduce the mncidence of spmal headache by
employmng the “double needle” techmgue
which essentially consists of placing a large
needle mto the interspinous hgament and
then inserting a smaller gauge needle through
it Since then thus principle has been used
by many foreign physicians 3¢ 49 €873 gy,
ever until recently the use of smailler gauge
needles as a means of rcdueing headache fol
lowing dural tap has not becn stressed by
Amencan authors 10 15 0 30 101 105 107
Fhe madence of spmal headache 15 mark
edly reduced by the use of 22 to 27 guge
needles when compared with 20 or Jarger
gauge needles (sec Table XVII page 180
Table XAl page 186 and Table X\II, page

185

When the hydration
teehnique of Greene ¥ 1s uscd along with the
small gauge necdles the incdence of spinal
headache 1s very small (sec Table NI, page
186) Greene,® when evaluating his results
stites  These findings confirm the value of

“reducing the dinmeter of the spinal needle
and of hydrting the patient 1t 1s evident,
however that oral hydration 1s not of suffi
cient mfluence to balince a leak as Trge as
that produced by 2 20 guge needle Hydra
tion 15 morc cffective when the needle 1s of
22 or 24 gge The important factor 1s the
diumeter of the needle Even the 24 gauge
needle however, requres the d of vigorous
hydration to reduce the headache to a mim
mal mcidence Therefore, there 1s need for
the 26 gauge size

Bevel of Needle —The bevels of most spmal
needles are ground in such a fashion that
they have cutting edges Greene ™ "¢ found
from experiments that a large gauge needle
with such an edge made large uregular holes

i the dura while a small bore needle with a
sharp pont possessing rounded rather than
cutting edges on the bevel separated rather
than cut the longitudinil fibers permtting
approximation  following removal of the
needle and resulting mn « smaller hole (see
Tigure 41, page 187 and Figure 42 page 167)
Thus leakage 1s hept to a munumum  Whit
acres?? ™ pencilpomnt needle, functions on the
same principle

A comparison between headache ineidence
following the use of the Greene point needle
nd the ordinary needle of the sme gauge
was not found 1n the literature reviewed For
the past seven years at the Mason Clime the

21 gauge Greene pomt needle has been used
m the admmstrabion of over 3700 spinal anes
thesias for all types of operitions with an m
eidence of spinal headache of approximately
7% While we support the theory and efficrcy
of hydration, no speaific effort to mstitute 1t
was made 1n this sares until headache oc
curred

Hart and Whitacres ™ companson of the

regular beveled 20 gauge needle with the 20

gauge pencilpoint needle shows a marked re

186) 10 156 20 70 ro 74
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TABLE X\

PROBABLE MECHANISM OI' HEADACHE FROM
LEAKAGE OF SPINAL FLUID OR MENINGITIS
(Matersal from I o[ff*)

Area of Head
to I} hsch Pasn
15 Referred

Enology

LEARAGE OF SPINAL
FLUID (Hjpotension of
Spinal Flutd)

I Traction on

Front top and side
of head

A Vens passing to sagitta}
and transverse sinus

B Middle meningeal
arterntes

From eves posterior
to ears

Region of eyes or
front top or sides of
the head

C Intracramal portion of
1nternal carotrd arteries
and main component of
arcle of Willis o pia
arachnord

Back of head and
neck

D Basilar and vertebral
arteries and branches

Generahzed headache
from eyes to nech

II Displacement of entire 1n
tracramal arterial sys-
tem from nght to left
or vice versa

INFLAMMATION OF
STRUCTURES AT BASE
AND CONVEXITY OF
BRAIN (Hypertension of Spinal
Flud)
I Postenior fossa Chiefly back of head
Chiefly frontal or

vertical

11 Supratentorsal fossa

cc of Xylocame and regardess of the volume
of solution to be mjected 02 ce Adrenalin
(epmephnine) 110008 Usmg these tech
miques rather than spinal anesthesia i the
majonity of cases selected for regional block
procedures has greatly decreased the number
of headaches

However, when spmal analgesia 1s used the
following means of reducing the meidence of
spinal headache should be evaluated

COMPLICATIONS OF RCLGIONAL ANLSTHESIA

Avoid Usage of the Term “SPINAL "—Due
to adverse publicity given spinal anesthesia
by the press, following reports of 1ts comphca
tions at medical meetings or the awarding of
substantial sums following lawswits, most an
esthesiologists who are going to give a patient
1 spmal anesthetic prefer to use the term

lumbar block” or “subarachnoid block  Thus
the patient 1s not alerted to the fact that spinal
anesthesia 15 being used and consequently
does not blame every ache or pan on the
spinal block

Hydrate the Patient —A positive water bal
ance on which the choroid plexus may draw
to produce spal fluid 1s essential 25 © It has
been shown that adequate hydration favors
regeneration of spinal fluid at a rate sufficient
to replace that lost wia a large dural leak
while mnadequate flmd intake or hypertonie
dextrose solutions may aggravate the effect of
even a small dural leak (see Table X\I, page
186 and Table XAII page 186) &1

Hydration should be assured prior to dur
g and followmng surgery if spial block 15
to be used It must be remembered that a
dehydrated patient with a subnormal spinal
flmd volume cannot replace the spial flwd
until the water for msensible Ioss and urinary
excretion 1s provided " The two following
hydration regimes have been proposed as
effective ways of assuring a positive water
balance 1n obstetrical patients receiving spmal
blocks They are also appheable to most other
paticnts receving this type of anesthesia

Greenes! techmque of a postoperatne
hydration regume for the obstetrical patient
consists of 2500 cc of flmd daily during the
first three postpartum days and 10 umts of
posterior pituttary  extract subcutaneously
every twelve hours for four doses dunng the
first two days postpartum If this mtake can
not be mamtamed by flud by mouth mtra
venous or subcutaneous fluds should be
given He believes that using a 26 gauge
needle for the spinal tap precludes the admn
1stration of prturtrin

Kruegers ° techmgue of a postoperative
hydration regime for postnatal patients was
adapted from Greenes® and consists of a
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Figure 41 {A) Pithin needle (cutting edges on bevel)
d

{B) Greene needle (point sharp edges of bevel
rounded) (C) Whitacre penci

Tpomt needle (pomt sharp bevel completely rounded)
v

= T
- -
GREENE NEEDLE

<T T ) "

WHITACRE NEEDLE

Figure 42 (A) Greene or Whitacre needle n place Ounly a few of the longitudinal fibers of the dura are
severcd most are spread—not cut (B) When reedle 1s removed fibers tend to approumate

Figure 43 Crescent shaped cut 10 dura made by the sharp cutting edges of the bevel of the Pithin needle
which has been introduced 1nto the dura with the bevel of the needle at nght les to th
fibers of the dura A maximum number of Bbers are severed w “ L gnges to the longitudinal

hen a needle with this type of bevel
rectly msested 1o this posttion 1nto the subarachnoid space (B) Needle removed The:'l:’;e m Q;‘eednljn":a:s

widely



186 COMPLICATIONS OF REGIONAL ANLSTHESIA
TABLE 1\l
REPORTED INCIDENCE OF HEADACHES FOLLOWING PUNCTURE
OF THE DURA WITH NEEDLES OF YARIOUS SIZES AND POINTS
Mo of Patents Percentage
futhor 81 e of Needle Type of Posnt and Type of Incsdence
and Treatment Operation of Headathe
Greenels 20 Gruge without hydratton 17 (obstetrical) 410
20 Gauge with hydration 18 333
22 Gruge without hydrition 93 “ %0
22 Gauge with hydration 108 100
24 Gauge without hydration 192 80
24 Gauge with hydration 149 “ 20
26 Gauge with modified hydration 700 “ 04
(All regular beveled points on needles)
Cann & vy coffio 27 Gauge without hydrition 100 (all ty pes of 50
{All regular beveled points on needles) operitions)
Owen® 26 Gauge without hydration 862 {all types of 0 6%
(All regular beveled points on needles) operations)
Harns & Harmel 24 Gauge without hydration 529 (alt types) 359
20 Gauge without hydraton 511 822
Larger needles 5 “ 238
(All regular beveled points on needles)
Hart & Whitacre™ | 20 Gauge regular point 2070 (all types) 50
(\o particular effort to hydrate)
20 Gauge (pencilpont) 3189 20
(Mo particular effort to hydrate)

TABLE \\II

HFADACHE INCIDENCE WITH NEEDLE SIZE. AND HY DRATION
IN OBSTETRIC PATIENTS
(From Krueger™

20 penailpoint
with hydration
(150 patrents)

20 pencilpoint
without hydration
{261 patients)

22 beveled
without hydration
(30 patients)

20 beveled
with hydration
(56 patients)

20 beveled
without hydration
{282 patients)

. __BER

S | 77,
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g

Figure 41 {A) Prthin needle (cutting edges on bevel)  (B) Creene needle (pont sharp edges of bevel
rounded) (C) Whitaere pencilpomt needle {pomt shirp bevel completcly rounded)

e B

X

—_ -
GREENE NEEDLE

==
<D - Yo ST et

WHITACRE NEEDLE

Figure 42 (A) Greenc or Whitacre needle m place Only a few of the longitudinal fibers of the dura are
severed most are spread—not cut (B) When peedle 1s removed fibers tend to approumate

G E

; ol T Edan Elinse

Figure 43 Crescent shaped cut in dura made by the sharp cutting edges of the bevel of th

which has been ntroduced 1nto the dura with the bevel of the nec?ils gat nght an;}:s (:0 id?eyig:;(ﬁfﬁgﬁ

fibers of the dura A maximum number of fibers are severed when a needle with this type of bevel 15 incor

rectly wnserted 1n this position into the subarachnoid space (B) Needle removed The hole in the dura gaps
widely
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Figure 44 (A) Pithan needle 1n place i the subarachnoid space after being correctly inserted with the sharp

cutting edges of its bevel parallel to the longitudinal fibers of the dura When a needle with sharp cutting edges

on the bevel 1s mserted 1n this manner 1t cuts fewer fibers of the dura (about one half as many) than when

1t 15 mserted at nght angles to the fibers (B) The hole in the dura 1s smaller than that produced i Figure
41 because fewer dural fibers have been severed

duction 1 the meidence of headache with the
latter (see Table \AI page 186) Kruegers °
study with the use of this needle mn obstetrical
delnenes showed the reduction 1n the ma
dence of spinal headache when 1t 1s employ ed
with and without hydration 1n comparison to
other giuge needles (see Table \\II page
186) hruegers results with the 20 gauge
pencilpoint needle without hydration closely
approumate our results usmg the Greene
needle

Therefore 1t can be concluded that the use
of any needles whose bevels are non cutting
will further reduce the madence of head
aches of thus type -

Method of Placing Needle —Most of the
fibers of the dura run longitudmally 1e
parallel to the spmal cord ™ Because of this
it has been repeatedly emphasized that if the
fibers are pushed apart (this occurs auto
matically with a Greene or pencilpoint needle
as shown 1n Figure 42 page 187) rather than
cut across (as when an ordmarv beveled
needle 15 nserted mcorrectly as shown 1n
Figure 43 page 187) they will approximate
more closely when the needle 1s with
drawn?® 303t 737 Ths approamation of
fibers results in less leakage of spinal fluid
Therefore when a needle whose bevel has
cutting edges 15 used the bevel should be 1n
serted parallel to the fibers of the dura so
that the needle will tend to spht or spread
them rather than cut them (Figure 44 page

188) This type of placement w1l result 1n a
shit shaped small wound while cutting across
the fibers will result 1n a crescent shaped hole
which will tend to gape as the fibers retract
{compare Figure 43 page 187 with Figure
44 page 188)

Bed Rest —If Jeakage 15 the principal cause
of spmnal headache then it might be reason
able to assume that the supme position with
out a pillow or even shght Trendelenburg
position would reduce the mcidence of head
ache Whether or not this 1s the case 15 de-
batable

Sicard # who was probably the first invest
gator to stress lenhage as the cause of spinal
headache emphasized the importance of bed
rest Amer* supports this view Bed rest
following lumbar puncture and spinal anes
thesia 15 s pointed out m the foregong [hs
study of spmal hexdaches] of considerable
mmportance m the prophylache measures
agamst postpuncture headache In some of
the cases reported above [lis study of the
cause of spmal headache] the headache might
have been largely due to msufficient bed rest
following the operation  Jennings and kara
bin ¥ agree that bed rest markedly reduces
the merdence of headache

On the other hand Underwood® reports
an medence of 19% ncapacitatmg lumbar
puncture headaches 1n his series and felt that
bed rest following the tap did not reduce the
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madence Likewise Bl ?” and Levn?® at
tnhute httle sunmficince to bed rest
The athor and s nssoetes hwe not
placed too much emphasis on bed rest on the
basis of an unpnbhshed studs of this problem
conducted at Weslay Memonal Hospital an
Chicago winch acted s an emergency hos
pital for the N duning World War II and
where 1 luge number of cmergency 1ppen
dectarmies were performed under spial anes
thestt on healths voung males 18 to 80 years
of age Tifty of these patients were allowed
to be ambulitony 15 soon as the effects of the
spimal nesthesin were dissipited (2 to 4
hours) and An equal number were restricted
to the supme position wathout 2 pitlow for
24 hours  No cfforts to assure hydrtion were
made The madence of headache in the two
groups showed no sigmficint difference
Sinee 1t has been shown that a hole in the
dura may not close for two weeks it 15 ren
sonable to expect that restnehion to bed for
only 1 24 hour penod would be of httle help
Eptdural Saline —Raplan and Arrovwood ™
hne advocated the mjection of saline nto
the epidura! (pendural) space at the comple
tion of the lumbar tap as 7 means of reducing
spinal headache They stite “After the solu-
tion containing the anesthetic drug was mtro
duced into the subarichnowd space the needle
was withdrawn into the epidural space Then
10 to 20 cc of normal saline solution was de
postted before the ncedle was withdrawn The
amount mmected depended on the resistance
encountered dunng the mjection YWhen 1t be
came difficult to introduce an additonal quan
tity of saline solution the epidural space in
that area was constdered to be filled
Using this techmque with 1 22 gauge needle
with no speaal pont (as a Greene needle
ete ) thev were able to reduce their inardence
of headache from 7 to 1€ They conclude
The efficxes of this method appears to de
pend on the building up of a head of pressure
near the dural defect nd preventing leakage
of spinal flmd mto the emdural space This
provents 1 concomitant decrease m cerebro
spinal flud pressure 1t 1s not clear whether
this saline solution remains 1n the region Jong
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enough to rccomphsh its rmssion 1t 15 con
cewsable that 1t provents Jeakage long cnough
for 2 fibrin clot to form or for the prarach
nod to seal the defeet™

Avoud Traumatic Punctures —Multiple
punctures of the dura must be wouded other
wise 1 great quantity of spind flid my be
rapudly fost (flind goes through 1 sieve faster
than through 2 pipette)

Apply Ipignstne Pressure —To reduce the
wadence of spinl headache Leaghton and
Hershcuson®  advoeate the use immedintely
postpartum of an umbiheal hermn belt mods
fied to give epigastne pressure  In 404 pa
tients studied the inadence of herdache was
26% i the control group ind 34% in those
who were fitted with an umbihieal hermn belt
as 1 prophylactic measure

Admimistration of ACTH (corhicotropin)
or Antihistamimie Drugs -~Ortiz and Van Der
Hofstndt Alberoln 1 hme wndicated that
when headnche follows spinal anesthesia 1t
15 referable to meningesl nmtation even if
there 15 hypotension of the spmal fluid They
base their opmion on an ncrensed cell count
of the cercbrospnnl flmd These authors ad
socate the use of ACTH (corticotropin) 3 to
5 mg or anthistumme drugs nimely Ant
stne or diethvl \mino ethvl phenothinzine
hydrochlonde 1n doses of 01 gm and S0 mg
respectively  to prevent or control this m
crease 1n cell count of the cerebrospmal find

This tvpe of therpy 15 open to question
The mer¢ performance of 1 puncture of the
dura almost mewvitably causes 2 reachon of
the memnges s endenced by 1n increased
cell count of the cerebrospmal fmd (see
Chapter 22 page 204) The fact that the cell
count 15 elevated does not necessanly mean
that hendache will oceur nor af ot does that
1t 15 a speafic result of memngeal smtation
This mereased cell count usually subsides by
ttself 1 the greater number of cases without
producing headache or more specific signs of
menngitig

Benndry} (diphenhydramine hy drochlo
nde) and Dramamine { dimenhy dnnate) have
also been uscd for prophylaws of the hypo
tensne type of spmal hedache 207 100 Ghap
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TABIE \\IIL

MFTHODS USFD AT THF MASON CIINIC TO
TREAT POSTSPINAL HEADACHES TROM
LOWERED SPINAL FIUID PRESSURF

1 When dingnosis1s made the following orders are written

A Apply abdominal linder snugly over 2 bath
towels before patient sits up ar 1s ambulatory
Rationale Decrease eprdural space increase spr
nl flurd fressure

B Codeme gr 14 (30 mg ) and Aspiningr 10 (600 mg )
prn for headache Rationale Symptomatic re
hef of headiche

C “Measured oral ntake of at least 3000 cc of water
for 4 days If this ss not met supplement with
565 dextrose 1n distilled water intravenously Ra
tionale Hydration

D Nicotinamide 134 gr (100 mg) intramuscularly
3 times a day for 2 days Rationale Dilata
tion of choroid plexus

E. Surgical pitwitrn (1 2600) 1 cc intramuscularfy 3
times a day for 2 days Rationale Anudiuretic
action
N B Watch for prturtnn shoch  1f 1t aecurs stop

mtuston - Do not give drug to patient with
heart disease hypertension toxemia pre
eclampsta or eclampsia

II If severe headache persists after this treatment then
the placement of a lumbar epidural (peridural) catheter
and the mjection of normal salme should be evaluated
Rationale Decrease epidural space increase spinal
fluid pressure

NOTE Treatment as described tahes o davs—the fength
of time a mild or moderate postspinal headache
of this nature lasts—and therefore 1ts efficacy mav
be questioned Nevertheless the patient feels an
attempt to help his problem 1s being made

non® used Beniudnl 50 mg bv mouth
preoperatnely and the same dosage by mouth
one and three hours postoperatively In cases
where the oral route was not feasible the dos
age was reduced to 20 mg and given mtrave
nously but on the same time schedule Using
the drug mn this prophylactic manner he had
only 5 spmal headaches 1n 800 cases ye 177
Pror to this senes a control scnes revealed
an madence of spinil headaches of 9 4%
In the 50 obstetrical cases griven Dram
~mine, the patient “recened eight 50 mg oral
doses of Dramamine 11 the following manner

COMPLICATIONS OF REGIONAL ANESTHESIA

first dose after expulsion of placent1 second
dose four to eight hours Inter remaimng six
doses 1t 7 AM (5 AM for nursing mothers)
and 2 PM for three consecutive days The
morning doscs were timed to precede ansing
by approumately thirty mimutes 73" The use
of Drunamimne reduced the inaidence of head
ache from 38% in the 50 control eises to 87
n the 50 cases recening Dramamine

Closing the Dural Hole with Catgut—A
method of closing the hole in the dura wath
catgut was deseribed by Nelson 8 and 2 con
trol studv on this method was conducted by
Lmon # Lmory s 8 report does not show that
such 1 procedure lowers the mcidence of
spmal puncture headche although Nelson®
believed that it did

TREATMENT OF HEADACHL FROM
HYPOTENSION O THL SPINAL
FLUID

Each physican who does a large number
of lumbar punctures has lus own particular
method of handhng the headache problem
The routine 1t the \ason Chinie m1y be found
m Table MAIIT page 190 In general treat
ment of tlus type of spinal hendache 1s amed
at preventing further loss of spinal flnd and
elevating the spinal flnd pressure The fol
Iowing means of accomphshing these ums
hasve been suggested and the fact that so many
hue been proposed 1s ample proof that no
single method 15 entirely satisfactory It must
also be remembered that most spmal head
aches last only 1to 8 davs and 1n view of this
too vigorous freatment 1e retap may not be
mdicated unless the headache persists be
yond three days

Bed Rest—As noted under prophylats
the results obtamned by bed rest are question
able There 15 no doubt that the supine po
sion without a pillow relieves the headache
but whether or not 1t shortens the course of
the headache 15 open to question

Symptomatic Relief of Headache —A true
hvpotensive dural puncture headache at the
onset 15 seldom relieved by analgesies such as
salicylates On the other hand opiates 1¢
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codeme gr % (30 mg) to 1 gr (65 me)
and sahavIates together will control the pun
and 1t s been our custom to gine co lane
gr 1% {30 mg) md Aspinn (acet Isalicv e
aaid) gr 10 (600 mg ) s necessaiy (prn )
to control the headache (sce Table NI,
pace 190)

Hydration —Exeny attampt should he made
to providc 1 positin e water balwne provided
this 1s not detnmental to the paticnts general
pluvsical condition A positive water balance
assures Adeguate flud from which the cho
roid plevus ean produce spinal fnd

A duly mtike of 2500 to 3000 cc of flud
should be muntuned exther orally or 1f neces
s by mtrivenous mfusions Usually 150
tome solutions 1e  normal siline or 5% dex
trose n distilled water are used ' ™ How
ever the use of hvpotomc solutions on the
theory that these mav frcitate the produc
tion of spinal flmd has been advocated ® & 5%
Baar*s and Solomon® feel that this tvpe of
treatment defimtely reduces the meaidence of
headache

Postenor pitustary extract or Pitressin may
be used for 1ts antidiuretic action to frailitate
the storige of water s mdicated on page
185 if there are no contrundications :e
heart discase hypertension toxemin  pre
eclampsia or eclampsin It should be noted
that when pituitnn or allied drugs are given
so called “pitmtnn shoek” charactenzed by
facial pallor nausen belching cramps and
the desire to defecate may result®7 However
when 1t does there 1s usually reflex slowing
of the pulse and no fall in blood pressure
One such case has been observed at the Mason
Chnie

Abdomnal Pressure —It has been shown
that by applying and then releasing pressure
on the abdomen a spmal headache from

hypotension of the spmal flmd may be made
to disippear and reappear 17 Relief obtaned
from abdommal pressure 1s probably due to
compression of the infenor vena cava with
consequent engorgement of the eptdural and
menimgeal vens of the spme in the lumbar
region This in turn compresses the dural sac
resuling m a relatne incrense of yvertebral
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cerebrospinil flwd pressure and thus the
spml flwd 1s forced upward to cushion the
brun and present further shiftine of the
brun crudad 17 3

Tflective abdominal pressure may be p
plied by pleing one or two bath towcls under
an abdominal binder and tighteming it At the
Mason Chimc tlis method has proven useful
but the pressure must be adequate However
Watson?! has tned this method on 1 Jarge
group of obstetnieal patients with “no good
results  Another veny cffective method 15 to
phice 1 deflated basketball biadder under the
binder and after the binder has been wrapped
snugly tnflating the hashethall bladder

Spmal and Epdurnl Injectron of Dextrose
or Saline —Spinal Injection —In 1923 Jaco
baeus ind Frumenc* reported two cases of
severe postspinal headache which were re
lieved by 1estonng the spinal fluid pressure to
normal values with a subarachno:d mjection
of saline solution  Since then 2 number of
articles 1 wluch s1hine or dextrose or a com
bination of the two were injected subarach
nadlly hve nppeared 1n the literature con
firming these results$ 42 8 % Glesne # be-
lieves this method to be successful in at least
50% of the cases The amounts of 5% dextrose
n normal saline which Glesne mjected sub
arichnoidally vaned from 15 to 83 cc  the
werage being 86 cc He states “An attempt
was made to restore the pressure to that at
the 1mtia] readig [that recorded 4t the time
of the onginal tap] wunless the amount re
quired proved to be evcessne under which
circumstances an approximation within nor-
mal ringe was considered adequate” In his
series the spmal fluid pressure was read and
recorded when the ongimal Jumbar tap was
made Then when patients dey eloped a spmal
headache and when an attempt to correct this
headache by subarachnoid mjection of the
dextrose and saline solution was undertahen
n amount of solution necessary to approu
mte the onginl reeorded spinal flmd pres
sure readg was myected
holme. and Demmon o oo o b

ve demon

strated that similar effects m1y be obtamed
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TABIF N\

METHODS USED AT THE MASON CELINIC TO
TREAT POSTSPINAL HEADACHES TROM
LOWFRED SPINAT T'TUID PRLSSURI

1 When dingnosis1s made the following orders are written

A Apply  abdomigal binder snugly over 2 bath
towels before patient sus up or 1s ambulatory
Rationale Decrease epidural space sncrease spt
na) flud pressure

=

Codeine gr 1% (30 mg ) ind Aspinin gr 10 (600 mg )
prn for headiche Ratlonale Symptomatse re
lief of headache

(o]

Mensured oral 1ntihe of <t least 3,000 cc of water
for 4 days If this 1s not mer supplement with
5€5 dextrose in distilled water intravenously Ra
tionale Hjydration

D Ncotimamide 13{ gr (100 mg) mtramusculely
3 times a day for 2 days Rationale Dilita
tron of chorond plexus

™

Surgical prtwiten (1 2000) 1 cc ptramusculrly 3

times a day for 2 days Ratlonale Anudiretic

action

N B Watch for pitwitrin shoch  1f 1t occurs stop
pitwatrin Do not give drug to patient with
heart disese hypertension toxemit pre
eclampsia or eclimpsta

II If severe headache persists after this treatment then
the placement of a lumbar epidural (peridural) catheter
and the mpection of normal saline should be evaluated
Rationale Decrease eprdural space, increase spinal
flurd pressure

NOTE Treatment as described tahes 3 days—the length
of time 1 muld or moderace postspinal headache
of this nacure lasts—and therefore 1ts efficacy may
be questioned Nevertheless che patient feels an
attempt to help his problem 1s being made

non1% used Benadryl 50 mg by mouth
preoperatively and the same dosage by mouth
one and three hours postoperatively In cases
where the oral route was not feasible the dos

age was reduced to 20 mg and given mntrave

nously but on the same time schedule Using
the drug n this prophylactic manner he had
only 5 spinal headaches m 300 cases 1e 17%
Prior to this series 2 control senes revealed
an madence of spmal headaches of 94%

In the 50 obstetrrcal cases grven Dram

amine the patient “recewved eight 50 mg oral
doses of Dramamine 1n the following manner

COMPLICATIONS O REGIONAL ANLSTHLSIA

first dose after expulsion of pliwcenta second
dose four to cight hours Iater remaiming six
doses it 7 AM (5 AM for nursing mothers)
and 2 PV for three consccutine dns Th
morning doses were timed to preccde arising
by approsimately thirty minntes ™ 2 The use
of Drimamne reduced the mcrdence of head
ache from 3% 1n the 50 control cases to 8¢
1 the 50 cases recenving Dramamme

Closing the Dural Ilole with Catgut—3
method of elosing the hole in the dura with
catgut was deseribed by Nelson 8 and a con
trol study on this method was conducted by
Lmon 8 Lmon s report docs not show that
such 1 procedurc lowers the meidence of
spinal puncture headache, although Nelson®
believed that 1t did

TRCATMENT Or HEADACHE FROM
HYPOTENSION OI' THE SPINAL
TLUID

Each plysiaan who does 2 Jarge number
of lumbar punctures his Ins own particular
method of handhing the headache problem
The routine at the Mason Clnte may be found
m Table \AHI page 190 In general treat
ment of this type of spinal headache 1s umed
at preventing further loss of spinl flud and
clevating the spinal fluid pressure The fol
lowing means of accomphshmg these ums
have been suggested and the fact that so many
hwe been proposed 1s ample proof thit no
single method 1s entirely satisfactory It must
also be remembered that most spnnl head
aches Inst only 1 to 8 days and in view of ths
too vigorous treatment te retap may not be
indicated unless the headache persists be
yond three days

Bed Rest—As noted under prophylavs
the results obtuned by bed rest arc question
able There 1s no doubt that the supme po
sition without 1 pillow relieves the headache
but whether or not 1t shortens the course of
the headache 15 open to question

Symptomatic Relief of Headache —A true
hypotensive dural puncture headache at the
onset 1s seldom rclieved by analgesics such as
salicylates On the other liand omates 1e
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by epidural mjections Rice and Dabbs 9
have used indwelling eprdural (pendural)
catheters s well s ordmary spmal ncedles
to place the solution 1n the eprdurtl (pen
dural) space either in the caudal or lumbar
are1 nd hne found the eatheter preferable
Their techmque 15 15 follows  The amount
of saline solution imjected nto the pendural
space vanes greath with the indinidual pa
tient treated The v erage total dosage in our
series was 82 ce Our general schedule when
using the catheter method of admmistrrtion
consists of an mitial dose of 20 cc to 30 cc
The patient 1s then allowed to sit up and the
usual result 1s that the hendache 15 completely
gone The patient 1s then rechecked 1n one
hour Often shght discomfort will agun be
present 1t this time and 1n additional 30 cc
1s mjected In 2 number of our erses this
has been all that 1s required to cure the head
ache The catheter 1s left 1n place howerver
taped to the patients side and the distal end
closed with 1 sterile Luer Lok cap On the
following d1y the patient 1s exammed and
questioned agun s to discomfort Turther
mjechons are given 1f necded In onlv the
most stubborn eases was this found neces
sary” All tuwenty two of their patients with
typical severe postspmal headaches had
“gratifying results Agun Denson ¢t al %
have found thit a smgle eprduril mjection
of normal saline vi1 the cudal caml will com
pletely relieve 847 of severe hy potensn e spinal
headaches and that an addinonal 9% recene
almost complete relief Here s m the tech
nique of Rice and Dabbs %! the ritronale for
the treatment hes m elevating the epidural
pressure 1n the sacral and/or lumbar regions
which 1n turn decreases the volume of cere
brospinal fluid these portions of the dural sac
can accommodate therebv raising the brain
back onto 1ts normal flurd cushion

The adsocates of both the epidural and
subarachnord 1njections stress that these tech
mques are resenved for the persistent severe
postspmal headache We have had occasions
to evaluate these procedures 2t the \Mason
Chme Recently three of our cases of head
aches have fallen into this category and have

COMPLICATIONS OF REGIONAL ANESTHESIA

not clewred withm 2 to 5 days after ther
onset In all three crses the treatment was
effectne  One case required three mjections
of normal saline and the others only one

It would scem that of these two tvpes of
mjcctions eprdural mnjections would be the
more practical type since the durt would not
be re punctured and 2 new avenue for leak
age of spinal flmd would not be thus estab-
hshed

Dilated Chorord Plexus — The cerebro
spinal flund 1s formed primanly by the choroid
plexus and if this plesus s dilated and 2 post
tive body water balaince 1s muntuned com
pensating for the loss of spmnal flud from
lTetkage mn be possible With this in mind
Moyson and Lambiatte ®* suggested block of
the supertor cervical ganghon and others hue
advocated the use of the followmg drugs with
vanung success (1) cffune with sodium
benzoate ¥ (2) ergotammne tartrate 33 (3)
dihydroergotamine ® (4) intruvenous 1lco
hol ?7 (5) micotinammde ™ (6) Cafergot (er
gotummne tartrate and cffune alkaloid) *
(7) Invocan (strvchmine) ® (8) desoxycorti
costeronc 2cetate 1% 191 and (9) Romrcol tar
trate (B pyndsl carbenol tartrate) 17

1t must be remembered that as yet no one
drug has been found successful i all cases

Psychotherapy —In addition to the specific
therapy hsted above the psychogeme factor
must not be overlooked Hart and Whitacre
state “In addition to defimtnve treatment the
psy chogene factor should be gnen attention
When such 1 factor 15 unmistahably present
psychotherapy may prose of benefit It has
been helpful to prevul on doctors nurses and
all others who come mn contict with the pa
tient not to draw attention to the possibility
that the patients headache 1s 7 compheation
of spmal nesthesi1 The patient who remuns
unaware of the exstence of this complication
15 much less likely to become one of 1ts vic
tims 7
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Bachache

Bachacir followms 2 regontt block par
ticulrh spinal block 15 nasther @ senions nor
chsabling compheation but it ean be annoving
to the patient the surgeon nd the 1nesthetst
Since ven little concern 1s normalhy cxlubited
by the phvsicran when back phn oceurs from
bloch procedures where v spmil or epidural
t1p has ot been 1ttempted, this chapter will
dell maunh with back pan which follows
spinat and eprdurtl anesthestt The meidence
of back pun following spmal wnesthesia v nes
from between 2 to 25% depending on the type
of mvestigation conducted 1 0

LTIOLOGY

Back pun may occur following any type of
ancsthesta and tts frequeney after regional
block procedures 1s probably no greater than
after general anesthesia 7 8 Newvcrtheless,
when 1t occurs following spmal anesthestr it
15 smewitabh blamed on this procedure by
both the physicin and the patient urespec
tive of whether or not 1t oecurs at the site of
the spmal tap or m an unrelated arex In
most of these cases the surgeon particultsly
when he has not administered the anesthetie
accepts thts assumption 1s fact and makes no
attempt to «stabhsh the source of the pamn
more accurately by phisal evamunition or
by asking (1) w1s the pamn present pror to
the anesthetic® (2) s 1t caused by arthnbe
changes? (3) s 1t the result of metastatic
carainoma® (4) 15 there xray evidence of
changes at the site of the spial tap? and (5)
what psychological factors if ny e n
vebed® 1t 15 anteresting to note that Arner
after studying 1191 patients 603 of whach

{197}

were suneyed by questionnures nd 5385 [
chiment evammation and  roentgen studies
found that = total of 233 patients (196%) had
back pun but he states onl 1 33 cases
(807) was wm rehtion between operifion
and back pun possible or promble ™

In many mnstances the exact etiology of bick
prun attnbutible to spmal or ¢pidural anes
thesrt 15 unknown but the followmng have
been proposed

Relaxation of the Bach Musculature A
number of authors mention this 4s a possible
cuse of back pun and matormerlly 1t s a
plusible esplation ? 3 ¢ Normalk, the back
cunes n the Jumbar aret and 1 many pr
tients this cunve 15 1ccentutted 1e  the patient
1s lordotie When pntients, particularly those
with lordosts wre made to he supine for “ny
penod of time without adequate support for
therr pormal lumbw curve pan may result
Any patient who 15 confined to bed for am
lengthy penod of time will wsundh complun
of backache either dunng the time he 13 m
bed or when he first becomes ambuliton
whether he has had an anesthetie or not If
he 15 not onls subjected to 1 supime posihon
for » time but the greater majoritn of Ius
back muscles are relwed by ¢ regiona] block
pracedure eg a spmal or eprdurdd anesthe
sia the lumbar vunve 1ts muscle support ye
moved automtically fiattens because of genv
tty (see Figure 45 page 198) The effect of
this Hatteming 15 to streteh the muscles hgn
ments 1nd joint capsules of the spine so that
when motor 1nd sensory function return the
lumbar area becomes pandul Therefore since
this pain 15 usually hmated to the lumbar area
and smee ths »s the area used most frequently
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COMPLICATIONS OF REGIONAL ANLSTHESIA

Fyre 45 (A) Normal lumbar cune

for 2 tap the patient blames the pun on the
anesthetic procedure

Trauma to Apatomieal Structures —Triuma
to the iten ertebral ligaments periosteum of
the vertebrn the 2nnulus fibrosus (inten crte
bral disc) the bload vessels m these struc
tures or subcutneous hssues or to 1 com
bmation of the 1bove has been ated as another
cause of backache” ¢ 2 10 11 1.

1t has been shown that if hypertonic saline
1s injected tmto the spinal hgament perniosteum
or back muscles 1 deep achmg pam from
this mechamcal pressure results 13 Therefore,
1t seems reasonable to expect th it hemorrhage
mto 4 hgament caused by 2 dull needle or
multiple csplorations regardless of the gauge
of the needle m1y produce the same type of
pan

Damage to the mten ertebral disc by trauma
from the spmal needle has been proposed by
Pease 1 and Dripps and Vandam ' as 1 pos
sible cause of back pam following spinal thp
Wiherg,* while performing back operations
ander local anesthessa has caused Iumbo
sacral pam by pressmg on the external sur
face of the annulus Rbrosus, and Lindblom '
duning discography has noted pamn s the
needle 1s mserted wmto the dise for this pro

(B} Lumbar cune flattened or straightened as a
result of the paralvsis of the sensory and motor nerves of the dermatomes and consequent re-
laxation of the muscles of the vertebral column

cedure However, in 1 personil communicd
tion to Amer,” Lindblom notes that over 500
dise punctures hve been performed using
Diodrast (1odopyracet) solutions without any
mmeditely noted contrundications Never
theless 1 number of reports h1ve 1ppeared m
the medical hteriture cting ciisc lesions fol
lowing spinnl punctures 16 17 18 1

Traum from Positioning the Patient —
Tollowing the establishment of spinnl anes
thesia with paralysis of both the sensory nd
motor nerve fibers 1t 15 not unusual for the
ptient to be subjected to what mght be
termed “rough handing” In other words
punful stretching of the muscles and hga
ments m1y occur n the anesthetized area
without complamnt from the patient or con
traction of the muscles to prevent this truma
This 1s particululy true m the patent who
1s to undergo a procedure for which the Iith
otom) position 1s mndicated (2 posttion which
1 atself tends to strughten the lumbar cunve)
Seldom are both legs rused and lowered at
the same ttme ind there 1> usually httle
concern as to whether or not the legs are too
widely abducted or fleved It 15 not unusual
for these patents to complamn bitterly 1n the
postoperative period of low back pun with
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radiation 1o the thighs and calses of the fegs
1t has bacn concladed at the Vnson Chure
that much of the bak pum which occurs,
paeticalurdy that nhich follows the hithotomy
poution tan be attnbuted to faulty position
me of the pawnt for bk pun sl pperr
s these patsents shether 1 genel or spinal
anesthe e s admmstered

Trawma from the Operatsse Procedure —
A setmctor msphiced dumng 1 puhae opony
tion or 1 difficult forecps Otection dunng 1
et ddinen s trimiizc 1 nene 5o
sulting m Jow back pun with sontie rdn
tion

Infection —Reports of miected mtencrte
bral dises eprcdural ahscess ind/or osteomyc
htss Bave appered and 1t ss obvious that such
conditions would result m back pun ¢

Psychological Aspeets—At the Mason
Chme epdural (pendural) blocks are per
formed m preference to spnal (subarach
naid) block wherus er possible nd the patient
1s pomtedh mformed that he 1s not recanvang
a spintl ancsthesit In these cases the com
plunt of back pum his been conspreuous by
sts wfrequency  lthaugh traumn to the ligh
ments ete  dunng the pleement of the
needle in the eprdural space must occur with
the sume frequency as dunng spinal admms
trtons Thus the question 1nses I trauma
from the needle to the subcutancous bissues
spinil higaments penosteum of the bone and/
or muscles 15 to e considered as a4 prime
cause of low bck pun following spmal block
why 15 the waidence of back pun followng
epidurit block mot a5 great as after spmal
block? Clewh, the needke on its w1y to the
eprdural sprce must trverse these anatomsenl
structures 1 the same fashion s m spmal
block and 1n most mstanees the needles used
for eprdural Blocks aro Iarger 1o 19 gruge
n contrast to 21 gauge or smaller
ha?:\s question 1s not proposcd to neply that
hac&az‘] to these structures cannot produce
thows h\e or fdnt bach pun after esther of
thel Pes of anesthessa 1s not real Nover

55 1t preseats n ntnguing and baffing

:;x:g:t of the problun and clls for further
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SICNS AND SYMPTOMS

The signs and svnptoras of back pan fol
Jowsng spima} or epidural anesthesin are

Superficenl or Deep Pam—If the pun s
cwsed by the puncture 1t usually docs not
frve sontic nonve distabution When semtic
mnd dtnbution ss present, st psoally ands
ettes trumn from the posittonung of the pr
tient or from the operition

Muscle Sprsm~If the pun 1s severe the
muncles m the Tumbar arct may e felt by
the evamunmg physiern to be m spasm and
the patient will i alf probabuhity Dt hus
motion 1¢, “sphnting,” occurs The muscle
spism may be esther bilaterl or umiateral

\ ray ~Usually the rocntgen studhes of the
vertebrl column are negitne  However
some instances myelography or discographn
may revenl organie changes which may or mny
not hiave been cwsed by the regional block
procedure 2

PROPHYLANIS

As has been noted i other chapters con
cerned with spmal amesthesin an atterapt 1s
made at the Mason Chinie to use other re-
gional block procedures, 1¢, epidurnl block,
seritie and femoral nenve block, mntercostal
celine plesus black «te, whenesor possible i
preference to spwal anesthesin This prefer
ence 1s not based on 2 fear that the serous
comphettions of spinnl anesthesia, 1e, cwuda
equna syndrome, cte my result, but rather
to nord the frequent and less scrious but an
naving comphettions of spinal anesthesin of
which bachwhe md headache are probably
the most prommnent When spinil or ¢prdural
ancsthestn s employed, one or more of the
following preerutions mav hielp to avord back
pun

Mwantam the Normal Lumbar Curyve —The
normal Jumbar esne should be muntuned
by dequate back support while the pitient
15 on the operating tible 1s well oy 1 bed
after the opcration until tho block has dis
sipated stself This is necessary siney spinal
wd epidural inesthesin cause the back to lose
most of ats musculw support durmg  the
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Figure 45 (A) Normal lumbar cune (B) Lumbar cune flattened or strughtened™ as a
result of the paralysis of the sensory and motor nenves of the dermatomes nd consequent re
Iavation of the muscles of the vertcbral column

for 7 tap the patient blames the pun on the
anesthetic procedure

Trauma to Anatomical Structures —Traumn
to the intenvertebral hgaments penosteum of
the vertcbr1 the annulus fibrosus (inten crte
bral dise) the blood vessels i these strue
tures or subcutaneous tissues or to 2 com
bintion of the above has been ated 1s another
cause of backache ¢ 9 101110

It has been shown that if hy pertome saline
15 jected into the spmal higament penosteum
or back muscles 1 deep aching paun from
this mechanical pressure results 3 Therefore
1t seems reasonable to expect that hemorrhage
mto a hgament ciused by 1 dull needle or
multiple explorations regardloss of the gauge
of the ncedle may produce thc same type of
pamn

Damage to the mtervertebral dise by triuma
from the spinal needle has been proposed by
Pease 1* and Dnpps wnd Vandmn ' s 4 pos
sible cause of back pun following spmal tap
Wiberg ** while performing back oper1tions
under local anesthesia has caused lumbo
sacral pun by pressing on the externa] sur
face of the annulus fibrosus, and Lindblom*®
dunng dsscogeaphy bas noted pam as the
needle 1s mserted mto the dise for this pro

cedure However m -t persontl communic
tion to Amner,? Lindblom notes that over 5
disc puncturcs me been performed usn
Diodrast (1odopy ricet) solutions without 1t
mimmeditely noted contrundications  Neve
theless 2 number of reports have appeared
the medical Diterature citing dise lestons {
lowng spinal punctures 16 17 18 19

Traum: from Posttioming the Patient
Following the establishment of spinal ane
thesta with paralysis of both the sensory an
motor nerve fibers 1t 1s not unusual for tt
patient to be subjected to what might
termed rough handlng  In other word
punful stretching of the muscles and hg
ments mty occur 1n the anesthehized re
without complunt from the patient or con
traction of the muscles to prevent this traumn
This 1s particulirly true in the patient whe
15 to undergo 1 procedure for which the lith
otomy posttion 15 mdicated (1 position whicl
1 itself tends to straghten the lumbar cunve)
Seldom are both legs raised and lowered
the same tme and there s usually lhitle
concern s to whether or not the legs are too
widely abducted or flesed It 1s not unusual
for these patients to complamn bitterh 1n the
postoperitive pertod of Iow back pun with



BACRACIHE

rdintion to the thighs and calves of the Jugs
It has been concluded at the Mason Chue
that weh of the back pua which occurs
prrticularls that which follows the hithotomy
postton e he 1ttnbuted to faulty position
g of the patient for back paa will appear
w these patients whether a ganerat or spimal
anesthehe 1s admmstered

Trauna from the Operatine Procedure —
A retractor misphiced dunag \ pelvic opest
ton or 2 difficult foreeps catriction durnng 1
vigml delivery my trwmatize 3 nene 1o
sulting m low back pun with sentic radia
tion

Infection —Reports of miceted mtenverte
bral dises eprdural abscess wnd/or osteomye
1ttis hav o appenred and ot as obvions that such
conditions vould result m back pun ™0 3 ™

Psychologieal Aspects —At the Mason
Climie eptdura]l (pendural) blocks are per
formed sn prefercnce to spmal (subarach
noid) block whereyver possible and the patient
15 pomntedly informed that he 1s not recerving
3 spinal nesthesia In these eases the com
plunt of back pun hias been consprcuous by
its nfrequency, although triuma to the hga
ments etc  dunng the plwement of the
needle m the epidurtl sprce must occur with
the same frequency as dunng spinal adminis
frations  Thus the question wwises  If trauma
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SIGNS AND SYMPTOMS

The ssgns and symptoras of back pua fol
lowsng spinl or eprdural ancsthesiz are

Superfical or Deep Pam~~If the pun 1s
cansed by the puncture st usually docs not
have seabe nene distnbution When sentic
nurve distnbution 1s present 3t usundhy md
eates trwma from the posttiomng of the p1
tient or from the operition

Muscle Spasm —If the pun 15 severe, the
muscles m the lumbar arer m1y be felt by
the evumnmg physien to be m spasm 1nd
the patient will 1 all probabuihity Jumat hus
moton 1¢ “sphinting  oceurs The muscle
spsm my be either ilatertd or umlateral

\ ray —Usually the roentgen studics of the
vertebral column are negatne However m
some nstances myclography or discography
may reveal orgame changes which may or may
not huve been caused by the regional block
procedure ?

PROPHYLAXIS

As has becn noted an other chapters con
cerned with spinal anesthesty, an attempt s
made 1t the Mason Chnic to use other re-
gronal block procedures e, epidural block
sciatic nd femoral nermve block intercostal
eehae plexus block etc whenever possible 1n

from the needle to the sut us hissues
spmal kgaments penosteum of the bone and/
or muscles 15 to be considered as 1 pnme
cause of Jow baek pun followsng spinal block,
why 15 the wesdence of back pun followng
eprdural bloch not s great s after spmnal
block? Clearly the necdle on ats way to the
epdural space, must traverse those anatomieal
Structures n the same fashion s n spmal
block and in most wstances the needles used
for epidaral blocks are huger, 1e 19 giuge
i contrist to 21 gauge or smatler

Thus question 35 not proposed to mmply that
trauma to these structures conmot produce
backache or that back pun after either of
these tvpes of anesthesia s not renl Never
theless, 5t presents an wtngung and baffing

aspect of the problem and calls for further
study

pref to spil anesthesia Thas prefer
ence 1s not based on a fear that the senous
comphications of spimal wnesthesi1 1e cauda
equma syndrome, etc may rcsult, but rather
to averd the frequent and less scrious but an
noying complications of spmal anesthesia of
which backache nd herdache e prabably
the most prominent When spinnl or epidural
anesthesia 15 employed one or more of the
following precrutions may hedp to vord back
pam

Mawmtam the Normal Lumbar Cirve —The
normal lumbir cunve should be mumtuned
by adequate back support while the pthent
1s on the operiting table as well as 1 bed
after the operation until the block has dis
sipated sself Thus 1s neeessary since spinal
and epidural anesthesia cause the bick to lose
most of 1ts muscular support during  the
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time the local anesthetic 1gent 15 effective
Carcfully supporting the back of the lordotic
patient 1s of particular 1mportance

Avoid Traumatizing Tissues —Every effort
should be made to avord multiple punctures—
if a tap cannot be executed after two or three
attempts nother type of nesthesta should be
constdered This 1s singularly true if the pa
tient becomes restless uncooperative or 1f he
objects to the continuation of the procedure
If the block 1s administered under these con
ditions the patient will blame any subsequent
pamn or comphecation on the procedure re
gardless of whether or not there 1s n 1ssoc1n
tion and if a spinal block 1s executed under
protest the court may uphold a1 charge of
“technical assqult -3

Position the Patient Carefully —\When the
Iithotomy position 1s to be used both legs
should be rused and lowered at the sime
time overabduction and flevion should be
avorded and once the patient 1s 1n position
the surgeon or nurses should not jerk him from
this position to another

When other positions are to be used 1e
lateral decubitus prone etc the patient
should be moved slowly with adequate help—
he must not be roughly tugged into position

Avord Infection —Since any break in tech
mque may result in infection abscess and
other processes which usually ciuse pun
asepsis must be assured (see Chapter 22 page
206)

Do Not Use the Word “Spinal "—When
discussing a spinal anesthesia with a patient
the physician should use terms such as lum
bar block” or “subarachnoid blockh” Many
patients will blame every Iittle ache or pan
on a spinal block because friends have com
plamed following this type of anesthesta or
they have read of its untoward effects m a
magazine or newspaper The hospital person
nel should also be warned aganst the use of
the term “spinal

TREATMENT

Before mstituting routine treatment of per
sistent back pam following a spmal anesthe

COMPLICATIONS OF REGIONAL ANLSTHESIA

s1a, every effort to establish the correct diag
nosts must be made Physwotherapy anc
exerase which often are beneficial when the
pun 15 due to bed rest, etc may make de
generative changes such as arthnitis or carer
nomatous metastasts more pamnful

If the pain 1s superfical 1t will usually pas
an1y m a diy or two and “shillful neglect
with watchful wuting will sufice How
ever 1f @ hematoma has formed n the tissu
heat, physiotherapy and the control of th
pan with large doses of acetylsalicylic acx
(Aspinn),® Tolserol, etc and/or an opiat
may be necessary Infection should recen
the appropnate therapy 1e antbiotics dram
age ete
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time the local anesthetic agent as effective
Carefully supporting the back of the lordotie
patient 15 of particular smportance

Avoid Traumatizing Tissues —Every cffort
should be mnde to wwoid multiple punctures—
if 2 tp cannot be exceuted after two or three
attempts another type of nesthesia should be
considered Tlus 15 singularly true of the pa
tient becomes restless uncooperative or if he
objects to the continuation of the procedure
If the block 1s admimistered under these con
ditions the patient will blame any subsequent
pun or complication on the procedure re
gardless of whether or not there 15 an 1ssoa1n
tion and 1f a spinal block 1s evecuted under
protest the court may uphold 2 charge of
techmenl asswlt 3

Position the Patient C wefully —When the
Iithotomy posihon 1s to be used both legs
should be rused and lowered at the same
time overibduction and flewion should be
avoided nnd once the patient 1s in position
the surgeon or nurses should not jerk him from
this position to nother

When other positions re to be used 1¢
lateral decubitus pronc etc the patient
should be moved slowly with adequate help—
he must not be roughly tugged into position

Avoid Infechion —Since any break i tech
nique may result m infection abscess and
other processes which usunlly cause pam
asepsis must be assured (sce Chapter 22 page
206)

Do Nat Use the Word Spmal —When
discussing 2 spinnl anesthesia with a patient
the physicimn should use terms such 15 lum
bar block” or subarachnord block  Mamy
patients will blime cvery httle ache or pamn
on a spmal block becwse friends have com
plamed followng thus type of anesthesin or
they have read of its untoward effects in a4
magazine or newspaper The hospital person
nel should also be warned agamst the use of
the term spinal

TREATMENT

Before instituting routine trentment of per
aistent bach pam following a spmal anesthe

COMPLICATIONS OT' REGIONAL ANESTHLSIA

s1, cvery cffort to estiblish the correct diag
nosis must be made  Physiotherapy md
eserase which often are benefieral when the
pun 1s duc to bed rest cte may make de
generative changes such as arthntis or cara
nomtous metastasis more pamful

If the paun s superfiein]l 3t wall usually pass
away m 1 day or two and  shillful neglect”
with watchful wuting will suffice How
over, if 4 hiematoma has formed an the tissue
heat physiotherapy, and the control of the
pun wath large doses of ncetylsalicylic aad
(Aspirin},® Tolserol, ctc, and/or an opiate
m1y be necessary  Infection should recene
the appropnate therapy 1c¢, mtibioties dran
age cte
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time the local anesthetic agent 15 effectne
Carefully supporting the back of the Jordotic
patient 15 of particular importance

Avord Traumatizing Tissues —Lvery cffort
should be made to 1void multiple punctures—
1f a tap cannot be exceuted after two or three
attempts another tvpe of anesthesia should be
considered Fhus 15 smgularly true 1f the pa
tient becomes restless uncooperative or af he
objects to the continuntion of the procedure
If the block 1s admimstered under these con
ditions the patient will blame any subsequent
pamn or comphertion on the procedure, re
gardless of whether or not there 15 an nssoca
ton, and 1if 1 spinnl block 1s executed under
protest the court may uphold 2 charge of
technical assault 3

Position the Patient Carefully —\When the
hthotomy position 15 to be used both legs
should be rased and lowered at the same
tme overtbduction and flouon shounld be
avorded and once the patient 15 1 posihion
the surgeon or nurses should not jerk am from
this posttion to another

When other positions are to be used 1e
lateral decubatus prone etc the patient
should be moved slowly with adequate, help—
he must not be roughly tugged mto position

Avoid Infecthion —Since any break in tech
mque may result m infection abscess and
other processes which usually cause pun
asepsis must be assured (see Chapter 22 phge
206)

Do Not Use the Word ‘Spmal —When
discussing a spinal anesthesia with a patient
the physician should use terms such as fum
bar block” or subarichnod block  Many
patients will blume every ittle ache or pun
on a spinal block because fnends have com
plamed following this type of anesthesit or
they have vead of its untoward effects 1n 2
magazine or newspaper ‘The hospital person
nel should also be warned agamst the use of
the term “spinal

TREATMENT

Before mshtuting routine treatment of per
sistent back pam followng a spmal anesthe

COMPLICATIONS OF REGIONAL ANLSTHESIA

511, every effort to establish the correct diag
nosis must b made  Physotherapy and
exercise which often re beneficial when the
pun 1s duc to bed rest ete may make de
gener ttive changes such as arthntis or carct
nomatous metastasis more pamful

If the pun 15 superfianl 1t wall usually pass
away 1 a day or two and shillful neglect”
with watchful wuting will suffice  How
ever, 1f 1 hematoma has formed 1 the tissue,
heat, physiotherapy, and the control of the
pam with Iarge doses of acetylsalieylic acd
(Aspinn},® Tolserol etc and/or an opate
may be necessary Infechon should reciive
the appropnate therapy, 1 e, mtibiotics, drain
g, ete
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CHAPTLR 22

Menngitis and Meningeal Irutation

M rvmerms 15 2 serious complication of re
gionmal block procedures It mry occur fol
Jowing 2 lumbar puncture alone 2 spintl
anesthesin 1 parwertcbral or an epadural
{penidural) bloch 1 1% 4 © The patient who
survives @ memngiss may be disabled by its
sequelac  Fortunately present dvy means of
sterthzation and the decreased toviaity of Joeal
anesthetic agents have made both septic and
aseptic memngitis from 2 regional block pro
cedure relatinely rare

Meningeal Irmtation —The tums menn
geal imtition  and memngismus” may be
used interchangeably to mndicate a signs and
symptom complex which meludes (1) cer
vical ngidity  (2) a posiive hermgs sign
{3) nawea wnd vomiting and (4) 1 m
creased pressure of the cerebrospmnal flmd
Menmgeal wntation bnngs about no sigmé
cant pathological changes in the spmal flurd
other than the mcreased pressure It may
herald the onset of 1 aseptic or scptlc men

note an inflammatory condition 1 which all
the signs and symptoms of a meningitis are
present eveept that bactena eannot be found
m the smears or culture of spmal flud © 2

It 1s unfortunate that the term meningis
mus 15 often crroneously used synonymously
with the term “aseptic memngitis” Memn
gismus 15 1 sign nd symptom complex and 15
only 4 part of the chineal picture of asephic
menmgitis the dingnosis of which must be
estiblished by exammation of the cercbro
spmal fld  To avoid any misunderstanding
thercfore the term  menmngeal wmtation” 1s
prefarred 1n this text to 1ts synonym “men
mgismus

LTIOLOGY

Whenever the eprdural or subarachnod
spaces are entered a memngeal srntation may
ensue which mvy or may not progress to an
asephie OF sephic memngitis

Meningeal Imtation —The specific causes
of I imtation alone, following a re

mgitis but 1t also may accompany
such s pneumonia nd never progress to
menmngrhts

Memmngiis —This 15 an inflammation of the
three membranes that envelop the bram and
spimal cord 1e the dur1 mater pra mater
and arachnod ® It 15 normally charactenzed
by general malase headache fcver head re
trachion and positive cerebrospinal fluid find
mgs Itisa specific disease entity and may be
classified as erther sephic or aseptic

“Septic memnyitts 15 a term used to ind:
cate 2 menmgis 10 which bacterra can be
detected m the spinal fud 2 !

“Aseptic memngitis” 15 a term used to de

gional bloch procedure m a patient with no
wfectious diserse are usuallv unknown In all
probability they are the sime as those which
produce an asephe meningitis but the stm
ulus mititing the response and the resulting
nflimmatory reaction are less severe and sub
side more rapdly

On the other hand 1if a disease process
eg a pneumoma 1s present at the time a
block 1s executed one mmght reasonably as
sume that 1n ensuing memmngeal imtation 1s
due to that discase rather than to the block
Nevertheless the possibibty that the anes
thetic techmque was responsible cannot be
discounted

[202]



MENINCITIS AND MLNINCIAT IRRITATION

Aseptic Menmgtis — Ascptic memngtis
myy be cused by onc or more of the follow
g (1) the local anesthetic agent  (2) m
dnethng spmal eadhctars ot needle  (3)
hemorthage (1) puncture of the durt and
(5) dingnostic procedures and/or the surgical
procedure

Local Anesthetic Agents —1 ormerly 1septic
meningits from the use of drugs such as
Spinocun {strychmne sulfate Novoeun,
stuch paste aleohiol and normal sabne),
Tropacocune (benzoy tropan), and Stovune
{amylocune), ele was not uncommon 1o
du, with refinements 1n synthesis and im
provements 1n pachaging the ime tested loeal
anesthetic ~gents, 1¢ - Pontocwme, Novoeun,
\Metyeune Intracune and Nupercune, usu
ally do mot cause chemeal wmitation of the
memntes provided they are used in the dosage
usually recommended Neverthcless, snavery
small number of patients the nerve tissue my
be mukedh mtated by the local agent
Memitt and Fremont Smith? point out that
the mjection of ny foreign substance into the
subarachnomd space will result n some form
of untation of the memnges Reaction to the
time tested Jocal ancsthetic agents 15 usually
mmmal but at rarc times the nerve hissue
may show hyperergy, 1 ¢, the tissue rencts in
a normal fashion but overreacts (see Chapter
1 page 8) Under such circumstances an
aseptic memngitis may result

Indwelling Spinal Catheters —In most 1n
stances plastic and wreteral ndwelhing enth
eters have replaced the use of indwelling
needles for continuous spinal {subarachnoid)
and emdural (pendural) anesthesia in those
mstances where prolonged periods of anal
gesia are required Therr safety as well as
nonimitant  qualiies have been shown 3
Nevertheless their mere presence as a foragn
body 1n esther the subaraclinoid or epidural
space may result in mechameal ritation and
mflammation

In three cases at the Mason Clime where
plastic catheters were left m the epdural

space following surgery for the purpose of
effecting pam relief 1n the postoperative pe
nod the signs and symptoms of memngeal
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imtation devdoped 12 to 21 hours follosing
surgens The eathetars used and the equp
mont necessany o plce them bad been heat
stenized  Injections of 7 cnbie centimeters
of a 27 \ylocune (hdocunc) solution with
out Adrenahin werc admmstered  through
these catheters s necessary during the post
operative period to heep the patients free of
pain from the operation Relief of the signs
and symptoms of memingeal imtation oc
currcd n Al eases within 12 hours after the
remosal of the eatheters

The followang two cuestions arose con
cormng these three eases what cased the
rtation and what specific form of wntation
resulted?

In these cases the memngeal irmtation could
have been caused by either the Toeal anes
thetic agent s was suggested by Clelind ™4
or by the plastic catheters It 15 our belief
that either the catheter or some unknown
cause was responsible Thas belief 15 substan
tiated by the fact that my associates and 1
have employed 2% \ylocune (hdocune) for
single dose lumbar epiduril amlgesia as well
1s contimuous caudal (malleable needle tech
mque) mn over 1700 cases without causing
menmngedl imtaton Other phavsians hve
found \ylocune (hdocune) to be nonimtat
mg when not contaminated by metal 1ons
ete 2 7

Since these patients improsed rapidly fol
lowing the removal of the plistic eatheters
there was no indication for 1 diagnostic spinal
tap and it was not determined whether or not
a menmgits had ensued  The rapd disap
pearnce of signs and symptoms would prob
ably indicate 1 menmgenl imtation alone

Hemorrhage —Subarachnoid bleeding mny
occur following lumbar puncture from (1)
spontaneous rupture of 1 cerebral or spmal
cord vessel "8 (2) alierations n cerebrospral
flurd pressure or (3) trauma to vessels from
the placement of the needle?? 31 If the pa
tion has a blood dyscrasn or 15 recening ant
coagulant therapy At the time the bleeding
starts  the situation 15 doubly precarious
Jackson® has shown that sf blood guns
entrance to the subarachnoid space mgns of



CHAPTER 22

Meningitis and Menmgeal Iintation

M evanerss 15 1 serious compheation of re
gronal block procedures It mav oecur fol
lowing ¢ lumbar puncture alone 2 spinal
anesthesia 1 pwnertebral or wn emdural
{pendural) block 22 40 2 The patient who
sutvives 1 menmgitts my be disabled by ats
sequelae  Fortumtely present day mens of
sterthzation and the decrensed tovtaty of loenl
anesthetic agents hve made both septic and
aseptic memngibs from 1 regronal block pro
cedure relatively rre
Menngeal Imtation —The terms menm
geal mmttton and memngisous may be
used interchangeably to mdicate 1 signs and
symptom comples which sncludes (1) cer
veal ngidity  (2) 2 positne Rermigs sign
(3) nuser nd romiting wd (4) anan
creased pressure of the cerebrospinal flnd
Meninged wnitation brings bout no sigmfi
cant pathological changes m the spinal flmd
other thin the mcreased pressure It may
herald the onset of an aseptic or septic men
mgitis but 1t alse mry accompam  diseases
such 1s pneumoma 2nd never progress to
menngihs
Menzngitis —This 15 1 mffimmation of the
three membranes that emvelop the bram and
spinal cord 1e the dur mater ma mater
and arachnoid % It 1s normally chwactenzed
by general maluse headnche fever head re
trachon nd postne cerchrospmal find find
mgs Itisa specifie diserse entity ‘md mmy be
classified as arther sephe or aseptic
Septic memngitis” 1s a term used to mdh
cate © menpmis m which bactena can be
detected m the spunal fd © *
“Asephic menngihis 18 & term used to de

note an inflammatory condition m which all
the siyns nd symptoms of a memngibs are
present evcept that bacteria cannot be found
m the smears or culture of spinal flud * 2

It 15 unfortunate that the term “memngs
mus s often erroncously used synonymously
with the term “aseptic memngits” Menn
gismus 1s 1 sign and symptom complex and 15
only n put of the chmceal picture of aseptic
menmgrtss  the dingnosis of which must be
esttblished by exwmnnbon of the cerebro
spinal flud Fo woud any musunderstanding
therefore the term  meningenal wntabion 15
preferred m this text to its synonym men
mgismus

ETIOLOGY
Whenever the emdural or subarachnoid
spaces are 1 a H tion may

ensue which may or may not progress to an
aseptic or sephic memngitis

Menmngen! Irmtation —The specific causes
of meningeal smtation alone following a re
gional block procedure m a patient with no
mfectious diserse are usually unknown In all
probabnhty they are the same as those which
produce n asephc memngtis but the sim
ulus mtinting the response and the resulting
mflammatory reaction are less severe and sub
side more rapidly

On the other hand if a disease process
¢g a pneumoma 15 present 1t the time a
block 1s executed one mught reasonably as
sume that an enswng meningeal wntabon 1s
due to that disease rather than to the bloch
Nevertheless the possibility that the anes
thetic techmque was responuible cannot be
discounted
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AT NNCITIS AND MLNINGI AT IRRITATION

the same, those due only to simple mcnngend
smtation resolve in 2 to 3 days and usually
Ja not become progressincly worse The gen
eral matuse the headache and oceasionnlly
shieht head retriction—signs common to both
compheations—lcad the pliveicin to sunple
the spinAl flmd for hic 15 fcarful of 1 memn
gibis and wishes to establish 2 defimte ding
nosis The outstanding method of differenti
ating between sumple menmyeal irntation and
the tuo types of memngtis s the lahoratory
analysis of the cerebrospinal fluid  This xs the
only wan of setthing the dingnosis other than
further warting
In general seplic or septic memngatis Wil
produce the following signs and symptoms
with the evception of spinl fluud findings
However 1 scphic memngitis their onset my
be more ripid and the course may be more
fulminant
Headache ~Tlus usually signals the onset
of exther a simple memngeal mtation or 1
menmgitis - At first 1t 15 mild but mereases
m seventy and possesses 1 “bursting” char
acter as memngatis develops ™ It s present
m oll postions and at all times and 1s assoct
ated with a hypertension of the cerebrospmal
fiud which differentiates 1t from the usual
headache associated with hypotension of the
spinal find  According, ta Bram "° “It may be
diffuse or manly frontal and usualfy radates
down the neck and mto the back beng asso
aated with pun 1n the spine winch rdintes
to the limbs espeainlly to the lower limbs
While a lugh spinal flud pressure 15 nsso
cated with this type of headache 1t may not
be the cause of it Macintosh 1 states “Jt 1s
extremely doubtful whether mere nise of cere
brospinal flwd pressure does canse headnche
Symonds reports 1 case m which sihime was
jected mtrathecally and the patient s normal
pressure of 170 mm water w 1s raised to and
mimtained at 550 mm water for some mun
utes without causing symptoms and there
are pathological states which result in similar
hugh pressures yet do not cause headache ™
Fever —The temperature vanes between
100 and 102 F but 1n acute cases of men
mgitis may reach 104 ¥ or 105 F
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Pulse —The pulse m1y he normal or slow,
ie, 50 to 60 carly n the diserse When the
pulse starts 1o intrese above its normnl mte
the condition s becoming more severe and
the onset of an acute memagitis 15 indseted

Tespiratsons —There 1s usunlly only 4 shght
fncrease wm respsrations but f septic menim
gitis results and 15 not controlled by antibt
otics, vinous forms of respiritory arresulinty
m1s be seen

Vomting—This 15 not an unusual occur
rence

Convulsions —These seldom occur 10 the
adult patient but are not infrequent in the
cluld

Speeral Signs of Trmitation of the Memnges
~Cenicl ngidity, head retraction Rermgs
sign (when lying supine with the thigh flexed
upon the abdomen the leg cannot be com
pletely extended ), and Brudzinshis sign
(2denticl contralateral reflex reciprocal con
tralateral reflex and neck sign¥?) are usualhy
present

Cercbrospinal Flind Findings —As men
tioned previously, the composition of the
spmal flwd 15 the decrding factor m deter
mining whether 4n aseptic or sephe menin
gibs or only 1 simple memngenl imtahion s
present {sce Table \\IV page 206)

Meningeal Irritation —\When memngealam
tation alonc occurs the spinal flmd pressure
1s merewsed but the cell count 15 normnl or
only shghtly elevated (50 to 100 or less per
cu mm ) and the fud 1s clexr The glucose
protemns and chlondes are not mereased but
m some instances the latter two may be
sightly decreased No bactena are found

Aseptic Memngitts—In aseptic memngitis
there 15 1n 1ncrease m the cell content of the
spmal flud usually from 100 to 1500 per
cubic mithmeter aithough mn unusual eases it
m1y be ligher Reymolds and Walson ™7 re-
ported three cases following lumbar puncture
which showed signs of menmgenl ymtation
and  which repetted taps revenled “stente
cloudy spinal flud wath cell counts rngmg
from 2900 to 17670” The flud depending

on the number of cells my be clear or turbid
Both polymorpl 1

and mononuclenr
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aseptic memngihs may occur—he terms ths
condition aseptic hemogenic meningitis At
the Mason Chme we have seen one case of
severe  Sp honowd  hemor
rhage which evlubited all the signs and symp
toms of an acute memmngiis It occurred on
the third postoperative day followang an wter
costal splanchnre (cehac) bloek for a gastnie
resection  The diagnosis was established by
a spmal typ  Although this particubr cse
was not assomated with the anesthetie pro
cedure 1t does substantiate the fact that sub
dural bleeding can produce the signs of 1cute
aseptic memngits #3
Puncture of the Dura—Dven 2 diagnostic
lumbar puncture may produce an ncrease
the normal cell count of the spini flad to
50 or 100 cells and produce the signs of men
wmgeal wmtation However aseptic meningitis
seldom results from stmple dural puncture if
properly stenhzed needles have been used
unless blood vessels have been mpured too
Diagnostic Procedures and/or the Surgical
Procedure —It 1s not unusual for a my elogra
phy to be performed prior to lumbw dise
surgery and 1 spmal anesthesia may be used
as the anesthesir of choice n these patsents
An aseptic menmgitis may be produced by
the mechames of either of these procedures
or by the drugs snjected  Moreover of m addy
tion to the above the dura is traumatized dur
g the operation the possibility of another
etological factor has been introduced The
only prosen cases of aseptic menmgitis wiich
my assocates and I have seen occurred m
this kand of case
The patient was a 36 vear old whate female
who wgs suspected of having a ruptured inter
sertebral disc A my elogram wath Pantopaque
(ethy110dopheny lundecs late) three davs prior
to surgery confirmed the diagnosis The Pan
topaque was recovered evcept for a “few
droplets of 1" The Pontocame spinal anes
thesia and surgery were upeventful How
ever on the second postoperatne day the
patient began to complan of a headache
whieh persisted an all posstions On the thuird
postoperatn ¢ day her fever rose from 100 F
t0103 F she shoned signs of cenvical ngid

ous subar

COMPLICATIONS O REGIONAL ANESTHLSIA

ity and her pulse rate was 120 Spial tap
revealed (1) mereased pressure  (2) nored
blood cells (3) 1210 wlute blood cells 79%
polymorphonuclenr cells and 21% hvmphecvtes
{4) the smear was negrtive except for “amor
phons debns and manmy white cells ™ (5) the
24 hour 1nd 72 hour cultures were negatne
(6} the chlorsdes and glucose determinations
were normal and (7) the protemn content was
elevated

Immediately after this dingnostie spinal tap
the patient had been placed on Terramyemn
therapy 2 broad spectrum antbiotic so that
if the cultures prosved to be positnve the drug
therapy might control the mfection more rap
wlly On the fourth postoperitnve day her
temperature rose to 105 and then slowls sub
sided and read 896 F on the exghth post
operatine day  She was discharged from the
hospital on the twelfth postopertive day wath
no esidence of neurologie residua

The evact cause of the aseptic meningihs
1s ifficult to determme m this case but it
could have been the dmgnostie myelogram
the anesthetse procedure atself the surgieal
trauma to the dura or a combnation of these

Septic Menmgitis ~The meardence of men
mgitis vanes widely Thorsen? estimated sts
mewdence 1w 1 n 800 cases and Arner®® re
ported one case in 21 230 The mncidence 35 of
Intle sigmificance except to pomt out that this
very senous comphcation does occur  Septic
menmngitss 15 caused by the mtroduction of
hactena into the subarachnod space Ths
may occur because of {1) faulty techmque
1 steniization of nstruments and amptles
(2} a break n techmgue durmg the place
ment of the needle (3) trauma  or (4) the
execution of a spnal tap i ¢ patient with @
septic condition particularly bacteremua

Cases of osteiis or eprdural tbscess follow
mg a spmal tap have been noted 3
Euther of these may be followed by - septic
menmngits

SIGNS AND SYMPTOMS

While the early signs and symptoms of
memngeal imtation and menmngibis are much
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the same, those due only to simple memngeal
ymtabon resolve in 2 to 3 davs and usully
Ao not become progressnely worse The gen
ernl maluse the headache and occrsionally
shght hiend T traction——signs common ta both
comphicitions—lcad the physicn to <unple
the spaal fland for hie 15 fearful of 1 nenin
abs and wishes to establish 2 defimte ding
nosis The outstanding method of differents
ating between sunple menmgeal srntation and
the two types of menngatis is the laboratory
analysis of the cerebrospmal fluid  Thas ds the
onh way of sctthing the diagnosis other than
further wanting
In general septic or Aseptic memngatis will
produce the following signs md symptoms,
with the execption of spinal flmd findings
However n septic momnmtss thar onset
be more rapid and the course may be more
fulminant
Tfeadache —Tlus usually signals the onsct
of aerither a simple meningend wmtation or 1
memngitis At first at 15 mald but nereases
m severity and possesses 1 “bursting” char
acter 1s memingstis devdlops ™ It s present
tn all positions and at all tumes and is assoct
aled with a hypertension of the cerchrospinal
find wiuch differenniates st from the usual
headache associated with hiypotension of the
spinal flurd - According to Brun,20 “It mny be
diffuse or manly frontal and usually ridintes
down the nech and into the back beng asso
cated with pam 1n the spie wlich rdintes
ta the hmbs espeannlly to the lower himbs
While a lugh spinal flud pressure 1s asso
aated with this type of headache 1t may not
be the cause of 1t Mnamtosh 1 states It 1s
extremely doubtful whether mere nse of cere
brospmal flwd pressure does cause headache
Symonds reports a case 1 which salme was
mjected intrathecally and the patients narmal
pressure of 170 mm water was raised to and
mamtained at 550 mm water for some mm
utes Wathout causing symptoms and there
are pathological states which result m simrlar
Iigh pressures yet do not cause headache
Fever ~The temperature vares between
100 and 102 I but 1n acute cases of men
mgitis may reach 104 I° or 105 F
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Puke —The pulse may e normal or slow
fe 3010 60 early in the discase When the
pulse stats to wcrese abnve ts normal rate
the condition 15 becoming, more sescre and
the onsct of an acute mcmngitis 15 indieated

Ttesprrations —There 1s usually onh 4 shght
mercase in resprrations but af septic menm
mtis results and 15 not controlledt by antibt
otics, vanous forms of respirtory mcgnhnt)
may b seen

Vomting~This 15 not an unusual occur
renee

Convulsions —These seldom oceur in the
adult patient Imt are not nfrequent m the
child

Special Signs of Immtation of the Meninges
—Cenierl ngdity, bead retraction Rermgs
sign (when lyng supine with the thugh flexed
upon the abdomen the leg cannot be com
pletely citended ), and Brudzinshis sign
(1dentica] contrilateral reflex, reciprocal con
tralateral reflex, and neck sign 1) are usually
present

Cerebrospinal Fluid Iindings —As men
tioned previously the composition of the
spin) flud s the deaiding Factor n dcter
mining, whether an ascptie or scptic menin
s or only 2 simple memngeal imtation 15
present {sce Table \NIV page 208)

Menngeal Irritation —\Vhen meningetim
taton alone oceurs, the spinal fland pressure
1s meretsed but the cell count 1s normal or
only shghtly clevated (50 to 100 or lcss per
cu mm ) and the fwd 1s clear The glucose
protetns and chlorides ire not mcreased but
m some mstinces the ltter two mny be
shightly deerensed  No bacteria are found

Ascptie Memngitis —In aseptic meningitis
there 15 2n increase m the cell content of the
spwal flmd wswalhy from 100 to 1500 per
cubie mallimeter although m unusual cnses 1t
m1y be lugher  Reynolds and Wilson 17 re-
ported three cases following Iumbar puncture
which showed signs of memngeal wrritation
wnd m which repeated tips revenled stenle
cloudy smnal flud with cell counts rngmg
from 2900 to 17670 ‘The flmd depcnding
on the number of cclls my be clear or turbid
Both polymorphonuclenr and mononuclear
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aseptic memingitis may occur—he terms this
condition  aseptic hemogenic menmngitis” At
the Mason Clime we have seen one case of
severe spontineous subarachmoid hemor
rhage which exlubited all the signs and symp
toms of an acute memngitis It occurred on
the third postoperative day following an mter
costal splanchnic (celiac) block for 2 gastric
resection The diagnosis was established by
2 spmal tap  Although this particular ease
was not assocrated with the anesthetic pro
cedure 1t does substantiate the fact that sub
dural bieeding can produce the signs of ncute
aseptic memngtis «&

Puncture of the Dura—Even 2 diagnostic
lumbar puncture may produce an increase m
the normal cell count of the spmal flud to
50 or 100 cells and produce the signs of men
ngeal wntation  However aseptic meningitis
seldom results from simple dural puncture if
properly sterilized needles have been used
unless blood vessels have been injured too

Duagnostic Procedures and/or the Surgical
Procedure —It 1s not unusual for 1 myelogra
phy to be performed prior to lumbar disc
surgery and a spmal anesthesia may be used
as the anesthesia of choice n these patients
An aseptic memmngitts may be produced by
the mechamcs of either of these procedures
or by the drugs mjected Moreover if in addi
tion to the above the dura 1s traumatized dur
g the operation the possibility of another
etiologrel factor has been mtroduced The
only proven cases of aseptic menmngitis which
my associates and I have seen occurred in
this kind of case

The patient was 1 36 vear old white female
who was suspected of having a ruptured inter
vertebral disc A myelogram with Pantopaque
(ethyliodophenylundecylate) three days prior
to surgerv confirmed the diagnosis  The Pan
topaque wis recovered except for a “few
droplets of o1” The Pontocamne spinal anes
thesta and surgery were uncventful How
ever, on the second postoperatne day the
patient began to complain of a headache
which persisted m all positions On the third
postoperatve day her fever rose from 100 F

to 103 F, she showed signs of cervieal ngid
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sty and her pulse ratc was 120 Spmal tap
revealed (1) nereased pressure, (2) no red
blood cells, (3) 1210 white blood cclls 79%
polymorphonuclear cells and 217 lymphocytes
(4) the smear was negative except for “amor
phous debrnis and many white cells,” (5) the
24 hour and 72 hour cultures were negabive
(6) the chlorides nd glucose determinations
were normal and (7) the protem content w1s
elevated

Immediately after this dingnostic spinal tap
the patient had been placed on Terrimyen
therapy, 1 broad spectrum antibiotic so that
if the cultures proved to be positne the drug
therapy might control the infection more rap
idly On the fourth postoperitive day her
temperature rose to 105 and then slowly sub
sided and read 896 T on the eighth post
operative day  She was discharged from the
hospital on the twelfth postoperative day with
no evidence of neurologic residua

The exact ciuse of the ascptic memngihis
1s difficult to determme 1n this case but 1t
could have been the diagnostic myelogram
the anesthetic procedure 1itself the surgical
trauma to the dura or a combination of these

Septic Menmgitis —The mcidence of men
ngits vanes widely Thorsén 7 estimated 1ts
meidence 1n 1 1n 800 cases and Armer1® re
ported one case mn 21,230 The inerdence 15 of
Little sigmficance except to pownt out that this
very serious comphlication does occur Scptic
memngitis 15 caused by the mtroduction of
bacterta mto the subarachnoid space This
may occur because of (1) faulty techmque
i sterihzation of instruments and ampules
(2) a break in techmque dunng the ploce
ment of the needle (3) trauma or (4) the
execution of a spinal tap i a patient with o
septic condition particularly bacteremia

Cases of ostutis or ¢midural abseess follow
mg a spmal tap have been noted-3 5
Exther of these may be followed by a septic
memngitis

SIGNS AND SYMPTOMS

While the early signs and svmptoms of
meningeal irntation and menngibis are much
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the swme, those due only to ample memngenl
srtation resohe m 2 to 3 d1ys and nsuaily
do not become progressnely worse The gen
el makuse the headache and oceasionally
shieht head retriction—signs common to both
compheations—lead the physician to sample
the sprnal flmd or he s fearful of 2 mcnn
mtis and wishes to estabinh a defimte ding
nosis The outstandmg methed of differenti
ating between simple menmgeal irntahon ond
the two types of menm, s ts the laboratory
analysis of the ecrebrospmal fliad This 15 the
only wn of setthng the dingnosis other than
further wting
In general seplic or asephic momnggtis will
produce the following signs and svmptoms
with the evception of spinal flnd findsngs
However, 1 septic maungitis thur onset may
be more riprd and the course m1y be more
fulminant
Headache —Ttus usudly signals the onset
of either 1 simple memngeal imtation or 1
menmgitis At first 3t s mald but mereases
n seventy nd possesses 4 “bursting” char
acter ns memngitis desclops™® It is present
n all posstions and at all tunes and 15 assoct
ated with a hypertension of the cercbrospinal
flud wlich differentiates st from the usual
headache a ted with hyy of the
spmal flud - According to Brun 20 “It may be
diffuse or mamly frontal and usunlly radintes
down the neck and into the back being asso
aated with pan m the spie which radites
to the limbs espeaally to the lower himbs
While a lugh spinal flud pressure 15 1ss0
aated with tns type of headache 1t may not
be the cause of 1t ‘Macintosh U states “It 1
cxtremely doubtful whether mere nise of cerc
brospinal fluxd pressure does c1use headache
Symonds reports a case in which saline was
mjected intrathiecally and the patsent s normal
pressure of 170 mm water was rased to and
mamtaned at 550 mm water for some min
utes without causing symptoms  And there
are pathological states which result in symibar
hugh pressures yet do not cause headache ™
Fever—The temperature vanes between
100 and 102 F but 1n acute cases of men
mgibs may reach 104 F or 105 F
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Pulse ~The pulse may be normal ar slow
fe 50 to 60 carly m the discase When the
pulse starts to mercise 1bove ats normal rite
the condition 55 becoming more severe and
the onset of an acute memngitis 15 incicated

Resparations ~—There 15 usuaily onky 4 shght
incrense i respuritions but af septic memn
gitis results and {s not controlled by ntib
otics vanous forms of respiritory m'tﬁ"hm)
m be seen

Vomiting~Tlus 15 not an unusual occur
renee

Convulsions —These seldom occur 1n the
adult patient but arc not nfrequent n the
clnld

Special Signs of Irntation of the Meninges
—Cervicnl ngdity, head retraction Rermgs
sign (when lying supine with the thich flexed
upon the abdomen the Teg cannot be com
pletely extended ), and Brudzinshis sign
(1dentical cantr terl reflex reciproctl con
trlateral reflex and neek sign#?) are usuall
present

Cerebrospinal Fhnd Tndings —As men
tioned previousls  the composition of the
spinal find 1s the deading factor in deter
mining, whether 1n aseptic or scptic memn
gitis or only 4 simple meningeal imtation s
present {see Table \AIV page 205)

Memngeal Irntation —\Vhen meningenl im
tation alone occurs, the spinl flmd pressure
1s inerensed but the cell count s normal or
only shightly elevated (50 to 100 or less per
cu mm ) 1nd the flmd 15 clewr The glucose
protems and chlondes are not mereised but
m some nstinces the Iatter two mw be
shightly decrcased No bactena are found

Aseptic Memngitis—In aseptic meningitis
there 1s n ncrense 1n the cell content of the
spinal flud uswilly from 100 to 1500 per
culne millimeter Although 1n unusual cases it
m1y be higher Reynolds and Wilson 27 re
ported three cses following lumbar punc ture
which showed signs of memngenl wmitition
and m which repeated taps revenled “sterile
cloudy spinl flnd wath cell counts ringing
from 2900 to 17670 ‘The fmd depending
on the number of cells my be elear or turbid
Both polymorpf lear and

telear
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TABLE \\IV

COMPARISON OF TYPICAL SPINAL FLUID FINDINGS IN
MENINGEAL IRRITATION ASEPTIC MENINGITIS AND SEPTIC MENINGITIS

Normal MMenmsngeal Asepsc* Septie*
Spinal Fliad Irrstation Memnguis Mensnginng
Pres ure l 110 mm HO Elevated Flevated Elevated
Calor Clear Clear Clear to “anthochromse
Nanthochromic
Cell Count 2-10 pereu mm %0-~100 per cu §0-1500 per cu Usually over 1500
Jymphoct tes or mm  both poly mm, predom:n per cu mm , pre
mononuclear cells marphs and meno- antly lymphocytes domimantfy pofy
nuclear but at times many morphonuclear
polymory hs
Protemn 1540 mg Normal or slightly Shightly mereased Increased
Sowered
Gluco e SO-R0 mg per Normal Normal Minimal or absent
100 ce
Chloride 725-750 mg per Normalor shghtly Normal Redueed tounder
300 cc decreased 700 mg per 100
Presence of bactena in None None None Present
smear and/or culture

¥Ifdagnost spinaltap don ¢ fiy i course of disease typical p cture of an asebtic OF bog £ ¢ memmztia &3 Eiven here may nt be seen

cells are present but usually the latter pre
dominate The protein content 1s somewhat
clevated The glucose and chlondes are usu
ally normal The pressure 1s markedly ele
vated nd collowdnl gold test shows a men
mgitic curve  No bactena are found

Septic Memngitis —In sephic menngts the
condition of the spmal flud ranges from a
shpht turbidity to a defimtely purulent ap
pearance depending on the number of leuko
cvtes present The spinal flwid pressure 15 1
creased as 15 the total protemn The celly are
pred tly polymorp} lear ind may
be present n Jarge numbers (thousands per
cubie mllimeter) The chlondes are reduced
to approxmmately 630 mg per 100 cc  Glucose
35 mmmal or absent and the collodal gold
test shows @ menmgihe curve Bactenn may
be seen on smears or may be 1solated by

cultare
Mascellaneous Signs — These miy occur

when either an asephic or septic memngitis
develops but are usually absent when only
simple memngeal wmtation occurs (1) de
lrum  drowsiness stupor and coma (2)
photophobia  (3) ptosis diplopia and squint
(4) sluggsh tendon reflexes  (§) facal pare
sis and (6) wregular pumls

PROPHYLAXIS

‘The prophylaxs of aseptic or septic men
ngibis and simple memngeal arntation 1s the
same and consists of the following

Adeguate Sterihzation of Equipment —All
the mstruments to be used should be carefully
and adequately cleaned and sterhized To
date we have not had 2 septic memmngtis
although we perform over 3000 regional
block procedures per year of which approu
mately 2000 are either spmal or epidural
blocks Our routine techmque of cleaning, and
sterilizing the equipment conststs of
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Cleaning — \ number of detergent products
eg, Hiemo So), Detergex ele for cleamng
needles and svinges are avuhble but we
beheve that there 15 less nish if soap and water
or water only are used for reports show that
detergent cleansers have been responsihle for
cord degeneration * The followsng steps are
meticulously performed

I The needles and syringes are washed
with coprons amonnts of clesr tap
water

11 A nnse with cther follows

I The needle hubs are swabbed out with
an appheator dipped 1 cther

Sterilization —Heat  stenhzation alone s
above reproach if a law smt should develop
{see Chapter 23 parc 221)

1 A stenlizer control (Diack Propper
Stentler ete ) 1s placed i each trw
as 1t 15 wrapped

I The tray 1s then 1utoclaved at 255 to

260 Fahrenheit under 18 to 22 pounds

of pressure for 30 minutes

The pressure 1s released from the ato

clave and the steam evacuated The

tray 15 dned by creating a viacuum o

the stenlizer for 10 minutes following

winch the stenilizer door 1s opened and
the tray 1s left 1n the opened autoclave
for an additional 10 minutes

Once the tray 15 dry 3t 1s stored on a

shelf away fromall solutions This pont

15 stressed for if solutions are unsus

pectedly spilled on the tray 1t may be

come contaminated even though the
sterthzer control 1n the tray shows ade
quate stenihzatton when 1t 1s cheched

When the tray 1s opened for use the

sterthzer control 1s examined to assure

adequate stenhzation This preciution
serves as a valuable check on the ster
ilizer and the personnel operating it

Ui

v

=

v

Adequate Sterilizatson of Local Anesthetic
Ageats and/or Solutions — Every attempt
should be made to assure sterility of the an
esthetie solution  The author never uses hos
pital prepared solutions for any regional black
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procedure Al drugs and equpment used
n these procedures are heat stenlized  The
drmes and sohents used m spimal and em
dural blocks at the Mason Chinie are Mety
cane solutions Pontocane envstals Novocun
envstals Nslocune solutions Adrenalin solu
tions, ephedrne hydrochlonde an - solution
distilled water nommal saline and 107 dex
trose solutions

The multiple dose bottles of Metvcune
157 (250 cc size) are purchased from the
pharmaceutical house This drug 1s employed
i the obstetnienl section for caudal anes
thesin onlv The Pontocune and Novocain
solutions are prepared from enstals imme-
ditely prior to the regonal block procedure,
not by the hospital but by the physican
who 1s to perform the block The crvstals
are recened i small  supposedly  stenle
single-dose ampules When spmal flnd 1s not
uscd the sohent to dissoh e these envstals for
spinal anesthetics 1s obtained from 5 cc am
pules of distilled water (Abbott) The 2%
aqueous \slocune solutions without Adren
alin which we use for 11l eprdurt blocks 1n
surgen, are procured mn the 20 cc vials rather
than the multiple dose 50 cc wials so that
they may be used only once Saline to dilute
the 2% \alocame to 2 1% solubon where a
volume of more than 20 cc 1s to be used 1s
purchased m 100 cc bottles (Abbott)

As advocated by Gnffith3 and \Walton 33
all these drugs and solvents are autoclaved
m the truvs together with the necessan
syringes and needles Autoclaving m this
fashion serves a dual purpose  first 1t pre-
cludes nfection should the pharmaceutical
manufacturer dispense a contammated solu
tion and second 1t restenlizes the crystals
shauld a small mvisible crack n the glss
oceur dunng handling of the sealed ampule
Autoclaving also sterthzes a gummed label
while cold sterihization usually does not *

The following drugs may also be auto-
claved at least once as described above (1)
Pontocame 1% solutions (2) Novocan 1 or
2% solutions (8) ephednne sulfate solutions
(4) Methednne solutions  (5) Vasoyy1 solu
tions  (6) Nupercamne solutions {7) Dola
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mmn (ammomum sulfate) solutions (8) o1l
solutions (Proctocame, etc ), and (9) absolute
aleohol 3 % ¢ Note that ampules of Ponto
camne, Novocan and Metycune may be sub
jected to stertlization at least five times with
out altering the potency of the drug but local
anesthetic solutions contaming dextrose as
well as the individual ampules of 10% dextrose
m1y tum color {carmehze) if subjected to
heat stenilization more than once * Hvalt ro
mdase cannot be heat steriized at all
Often Adrenthn may be mued with the
local anesthetic solution m order to prolong
spmnal nesthesia and 1t 1s usually cmphasized
that Adrenalin 1 1000 will decompose 1f sub
jected to heat steribzatton and  therefore
must be cold sterthzed Nevertheless Saklad 4°
told the author that Adrenalin may be heat
stenlized at Jeast once without undergomng a
chemical change -nd since then we have sub
jected this drug to autoclaving  No alterations
m the effectrveness of the Adrenalin m pro
longing spmal or epiduril anesthesia or
penpheral nerve blochs hne been noted
Massas ® report confirms Saklads and our
findings concermng Adrenalin To obtain con
crete evidence of thrs ampules of Adrenalin
were qutoclaved at the Mason Cline by the
above descibed method and sent to Bur
roughs Wellcome & Co for analysis to see 1f
the potency was altered by a single autoclav
mg The answer read “I have just recened
the ass1y report of the two ampules of Parke
Davis Adrenalin 1 1000 that vou submitted to
us Our assay revealed the followmg nfor
mation
R134L 1006 = 20% of labeled potency
RI4L 996 = 28% of labeled potency
“From these data it would appear that so
lutions of epmnephnine can be autoclaved at
Jeast once without any drop in potency As a
matter of fact, Dr ¢ W Ferry of our Control
Laboratories has informed me that we used
to Jave our pules of epmeph
Some of these appeared discolored after 2uto
claving but there 15 evidence that eten those
ampules which turned shightly yellow sull re
tamed adequate potency for chmcal use ” 5
Tamnter » also confirmed the fact that
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Adrenalin could be heat stenlized and added
that this was true of Neosynephrine as well
He emphasized that only when these two
agents turn from a cletr to a colored solution
are they losing thewr full potency, and even
then they mamtain enough of their potency to
give satusfactory climeal results

Although refinements tn cold sterihzation of
drugs have been introduced by Nicholson
and Eversole 41 Steinberg* and Lewnts
autoclving drugs to be used 1n regional nenve
block 15 the accepted techmque of stenhza
tion at the Mason Chnic at the present time
Until recently cold stenhzation of the am
pules of drugs emploved at the Mason Chnrc
had been used No untoward compheations
from this occurred but the absence of com
phcations was no reason in our estimation
not to change to what logically 15 a better
technique of stenihzation and one which seems
to be above reproach As the Aanagement
Methods Magazine for December 1954 com
mented “When somethmng has been done ;n
7 particular way for 15 or 20 years 1t 15 1
pretty good sign 1n these changing tumes that
1t can be done 1 better way”

Scrub Hands and Use Sterde Gloves—
Scrubling of Hands-—\Vhether or not the
phy sician should scrub his hands m the same
manner as if he were gomng to perform a
surgical procedure 15 a debatable question
If he should, then the brushes to be uscd
should have been sterthzed and pot previously
used Vuylstehe 1¢ believes that the ciuse of
two of his cases of menmngitis could be traced
to the use of a brush which the surgeon had
previously used to clean s hands

Gloving —1It 15 the authors opmon that
stenile gloves should always be worn when a
block 1s being performed First they are a
defintte aid 1n preventing dermatitss from local
anesthetic drugs (see Chapter 14 Dermntitis
page 127) and second they are 1n added fac
tor of safety 1 avording mfection They are no
more a hind; to the anesthestologist per
forming a block than to the surgeon perform
g 1 delicate operation

Avord Contammating Bloching Solutions
with Solutions Used to Prepare the Skin—
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The mediaine cup should be placed in front
of the muung, gradnate so that the prep solu
ton will never pass over the local anesthetic
colution 1{ v alcohohc solution ds drapped
m the acsthetie solution and goes unnohiced
a slough of the trsue 4 menmgtis menmgen)
wntation or 1 nourelogieal compheation mas
cnsuce

Use Aseptic Techmgue when Opening Tray
—Stenle foreeps should e used to handle
the cqupment The antrptic solution in
whnch such foreeps are often sterthzed must
not dnp on the trav

Clense the Shin Prior to Needle I'uncture
—The sk should be punted with onc of the
readih wuhble antiseptic solutions such s
Merthiolate or Zepliran - More smportant
however s the fact that sufficient time should
be allowed for the antiscplic solution to overt
an cffect

Touch Only Stersle Articles Once Gloved
~—Once the ancsthesiologast has put on stanle
gloves he must watch carcfulls that he
touches onlh the stenle equpment

Use Introducer Prior to Insertion of Spinal
Needle —At the Mason Chime 2 Sise mtro
ducer 15 always used so that the tip of the
spinal needle ncver touches the paticnt s shin
If an ntroducer 15 not cmployed or if the
stylet of the needle 1s not hept an phice when
the needle 1s inserted it 1s possible for the
spml needle to effect 2 punch biopsy of the
shin as 3t 15 wnserted  Dichson 44 1 Brtish
pathologist writes “In the centnfugalized de
posits of lumbar puncture spcaimens 1 have
not mfrequently encountered squamous cells
from the shin’ surface together wath ther
accompanying staphylococer ete  and ocen
sionally even Nittle cylindricl fragments of
skin punched out by the exploring needle

Avord Repeated Traumatc Punctures—
Repeated efforts at spimal puncture m1y cause
bleeding Repeated trauma offers more oppor
tunity to contymmnate the needle wlile blood
furmishes an  excellent growth medin for
bacterza
ﬁ]l)’ZtNat do a Spmal or Epidural Puncture

tents Bleeding Time 1s Increased —A

blood dyserasta or anticoagulint therapy pre
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disposes to bleeding 1f 1 blood vessel should
be punctured  therefore spinal and eprdural
blocks are contrundhcited for these patients
Bomica® ailes a case of paraplegn which re
slted from subarichnod hemorrhage follow
ing spinal ancsthesitan a patient with 1 bload
duvserasin (page 89)

Avoud Spinal or T pidural Blocks in Pa
tients with a Brcterermin —Not to do 5015 to
invite 1 severe memngitis

Never Insert a Needle Through an Infected
Area —1f this 1s done the bactena respansible
for the nfcction my be casly carned mto
the epduril or subarichnmd space and result
m 1 menmngitis

Avord the Use of New Loeal Anesthetic
Agents —New loenl anesthetic drugs must not
be used unless adequatels and thoroughhs
tested Mavson ! states, “The search for new
and better drugs goes constantly on but their
avpenmental use should be restricted to 1n
stitutrons sath proper facthties for their cor
rect (valuation Only for sound reasons should
1 wll estrbhished drug be abandoned for an
unprosen one

TREATMENT

Before instituting extensi e treatment when
the signs nd symptoms of 1 menmgitts or 1
simple memngeal rntation occur a4 spinal
puncture should be made to establish 1 defi
nite dingnosis

Aseptic Menmgitts or Mcningenl Irmitation
—If a0 aseptic memngitis or only meningen)
wmtition 15 discovered with no signs of
generihzed touaty, symptomatic therapy
good nursing; care and watehful wating myy
be sufficient These cises usually mprove
within 2 to f dys after onset of the signs
and symptoms  The one ese of subarichnoid
hemorrhage wlich has occurred at the Mason
Chme wis satisfactonly treited by careful
observation and wuting However if the
puient shows a systermic tovicity r1e fever
etc and the cell count of the cerebrospimal
flud 1s mereased the physician lthough the
smer of the spmal fluid 1s negatwe probably
should not wait for the spinal fluid to be cul
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tured but should place the patient on ants
bioties immedhately and treat um just as if
septic meningitis were present

Septic Memingitis —Once this diagnosis 1s
established intensive therapy must be msh
tuted It consists of

General Measures —Good nursing care 15
essential The patient should be confined mn
adark quiet room Sedatives and opiates may
be necessary to control headiche restlessness
and oceasionally convulsions Bladder dis
tention and constipation must be guarded
agamst Nutrition and flud intake must be
maintamed by tube feeding and intravenous
therapy 1f necessary

Specific Measures —If the bactenia involved
can be isolated, the appropnate antibiotic
should be used If they cannot be solated
if the signs and symptoms become progres
svely more severe (precluding an aseptic
memngitis) and if the physician s not willing
to wait for the cultures of spinal flud to
reveal the specific orgamsms involved then
the antibiotics with the widest spectrums
should be used Pemwcillin certain sulfa
drugs (diazine) streptomyen Terramyein
chloramphenicol and polymyxin B either
alone or mn combination have been the most
useful drugs since they enter the spmnal flmd
n high rations 4¢ Sy 1ly adomun
1stered Terramy cin was origimally thought not
to enter the cerebrospmal flmd readily 47
Therefore 1t was not advocated as a sabis
factory drug to use 1n septic menmgttis but
recently the efficacy of Terramycn therapy 1n
treating this disease has been noted # Lavage
of the subarachnoid space by placement of
these drugs mto this space is no longer con
sidered necessary

The prognosis of menmgitis following 1

regional block procedure must be guarded
but with mmproved antibiotic therapy the
death rate and madence of sequelae have
Jdecreased The most frequent sequelae are
Jdeafness bhndness aphasia, peripheral neu
nbis paralysis endocarditis and arthrtis " 2!
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tured, but should place the patient on anti
biotics mmediately and treat hum just as if
septic memngihs were present

Septic Menmgitis —Once this diagnosis 1s
established mtensne therapy must be msti
tuted It consists of

General Measures—Good nursing care 15
essential The patient should be confined n
a dark, quet room Sedatives and opiates may
be necessary to control headache restlessness
and occasionally convulsions Bladder dis
tenton and constipation must be guarded
against Nutrhon and flud intake must be
marmntamed by tube feeding and intravenous
therapy 1if necessary

Specsfic Measures —1If the bacterin involved
can be solated the appropriate antibiotic
should be used If they cannot be isolated
if the signs and symptoms become progres
snely more severe (precluding in aseptic
memnngitis) and 1f the physician 1s not willing
to wait for the cultures of spmal flmd to
reveal the specific organisms mvolved then
the antitbiotics with the widest spectrums
should be used Penicillin certain sulfs
drugs (diazine) streptomycn  Terramycin
chloramphenicol and polymyun B exther
alone or 1 combination have been the most
useful drugs since they enter the spinal fud
1 high trations 4 Sy 1y admm
1stered Terramy ein was ongmnally thought not
to enter the cerebrospmal flud readily 47
Therefore 1t was not advocated as a satis
factory drug to use 1n septic memngutis, but
recently the efficacy of Terramyain therapy in
treating this disease has been noted 8 Lavage
of the subarachnod space by placement of
these drugs mnto this space 1s no longer con
sidered necessary

The prognosis of memngihis following
regranal bloch procedure must be guarded
but with mmproved antibiotic therapy the
death rate and mcidence of sequelae have
decreased The most frequent sequelae are
deafness blindness, aphasit penpheral neu
nbs paralysis endocardibs and arthntis © 2
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prowch (3) the phyacal status of the patient
and (1) the operatine sk ® "The eonclusion
of Dnpps and Vandams ? atticle an which
10095 cascs of spinal mesthean are rovicwed
15 of mterest  “Ancsthesin of any type phiecs
1 stress on the ptient A price 15 evacted
for the pan rdief and mproved surgical
worling conditions that are prosided duning
operition - Continming «fforts must be mde
to compare nesthctie agants and techniques
50 that ths price em e 1ssessed Our expen
ence mdicates that the mortality rite follow
g spinal anesthesin s Jower than that re
corded after general ancsthiesn i comparblc
paticnts undergoing, compirible types of op
erations  Stmilir obscr ations are made in the
current analisis of deaths associated with
anesthesia rcported by Todd and Beecher
The most voaiferous objection to spinal an
esthesia comes from those who bclieve that
chrome incapacititing neurologieal disease
occurs with sufficient frequency after spmal
anesthesia to mAke ats use unjustified exeept
m rare instances It 1s not scicntific thinking
always to attnbutc to the anesthctic 1 neuro
logic complunt ansing n 1 patient who has
had spinal anesthesia Other diagnostic possi
bilities must be Lept 1 mind constantly lest
speaific therapy be wathheld beewse of an
error 1 dhagnosis  Physians appear prone
to assume a cause and effect rel onship
between spinal anesthesia and a sanety of
complaints sometimes appeanng years after
the anesthesia  Tlus attitude 15 not objective
norasat justified on the basis of available data
Some have tahen the position that spinal an
esthesia will soon be of historic nterest only
The results of tins long tam study do not
Support such a posiion they even suggest
the possibality that such n attitude might
deprie the patient of a safer method of an
esthesta

This chapter 15 not slanted to support the
3d\0catcs of spmal anesthesia or to try to
bury the techmique for ats adversaries How
ever Llielloo\es the physician employing

© Rusk not only mcludes the ability of the anesthetist

and the patient s physical status but also the hospital
facihties available ability of the surgeon etc
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spinal block eprdural block or parwertchral
Dlack to acquunt Inmeddf with the causes as
well s the posable prophylaus of the most
serions of a1l ncurnlagical compheations which
m follow them—spinal cord paralysis and/
or death  The other neurologien]l enmplica
tions from these regional blocks je head
wche, dizzness ermal nonve partlysis or
paecas  memngiis (scptic memnmtis ex
cluded) and ncuntis usudly Jewe no perma
nent sequedie Unfortunates this s not true
of ivolvement of the arichnoid or the pa
renchivma of the spinal cord which anstead
of improving M progress i sevents

I'TIOLOGY

Irom climeal obscnations s well as
topsy reports the pathologicnl change which
occurs in the greater number of the severe
spmal cord complicitions, 1¢, cda equna
syndrome paraplegia quadnplegia and dewth
s an adhesne probferiting  arichnoidiis
and/or change 1n the spinal cord atself? 2
3 2 These pathologieal changes are usually
the most marked at the level where the anes
thetic solution Ins been mected and consist
mamly of (1) softening of the cord 113
(2) mychn sheath, vus eylinder and gha de
struction 1t the penphery of the cord and at
the entrance of the postenior roots 18 19 (3)
hyahmzation of the p11 and arichnoid, 18 (4)
damage to both the wiute nd gry matter 18
(5) hyhine changes 1n blood vessels, ® and (6)
ascending myechtis 8 20 Wilhams 2 beheyves
that when the picture of chromie archnoihitis
develops, these dey astating effects upon the
neural structures are most probably due to
decreased blood supply and stinvang of the
nervous tissue

The cuses of these pthological changes
are open ta debate but it appears that one or
more of the following my be responsible
(1) the destructive effects of Joea) anesthetic
agents on the leptomemnges and spinal cord
(2) mmproper sterthzation of drugs or equip
ment  (3) undingnosed neurological diseases
(4) trauma (5) bacterinl contammation of
the subarichnod space {6} subarachnoid 1n



CHAPTER 23

Lesions of the Spmal Cotd Following Regional

Block Procedures

WHFN ANESTIIETIC agents are mjected pur
posely mto the subarachnoid space or reach
it and the parenchyma of the spinal cord
following local mfiltration peripheral nerve
block or eprdural block njury to the spinal
cord may ensue This mjury may range from
paralysis of a smgle nerve to a cauda equina
syndrome or an ascending arachnoiditis with
paraplegia  quadnplegia or death®” The
senous nature of these complications has led
Kennedy et al ! to wiite  From a neurclogical
pomt of view we give the opmon that spnal
anesthesia should be ngidly reserved for those
patients unable to accept a local or general
anesthetic  Paralysis below the waist 1s too
large a price for a patient to pay m order that
the surgeon should have a fine relaxed field
It s neither the purpose nor the mtent of
this chapter to support or take 1ssue with such
a statement The medical literature cited
above 15 ample evidence of the occurrence of
these very serious neurological complications
Spimal anesthesta 1s bemng extensnely used
m many hospitals throughout the country and
it does not appear that this situation will
change markedly m the near future  Whether
this 15 a fortunate or unfortunate situation 1s
still a hotly debated question In all fumness
to spmnal anesthesta 1t must be said that
paralysis followmng spmnal anesthesia 15 rela
tively infrequent when the thousands of cases
performed cach year without meident are
considered It must also be noted that cases
of serious neurological comphications following

26
general ancsthes:a have been reported 2 26 47

11 fn most nstances the pathologreal

changes seen after :nhalation anesthesia are a
result of brain damage and not a result of
destructive changes 1n the spinal cord which
are usually the type that spinal anesthesit may
bring about

Paraly sis of the brachial plevus its branches
or of other nerves which are easily imvolved
by pressure alone should not be automatieally
thought of as 1 complication of the nesthetic
procedure per se when 1t follows a regional
block procedure and surgery (see Chapter
11 page 121) Such parlysis 1s usually
cased by position and mav follow both gen
eral and regional anesthesia It should also
be noted that deaths from cardite farlure ex
plosions respiratory depression vomiting with
aspiration and unknown reasons (so called
“anesthetic deaths ) occur with as much or
greater frequency after general anesthesia as
paralysts following spinal 48 4 However the
unfortunate consequences of general anes
thes11 are hiterally buried and forgotten while
with the regionnl block procedures the patient
often hives to haunt the physician and make
him more acutely aware of the unfortunate
occurrcnee

Since no anesthetic method 1s 100% safe
and since neurological disorders may follow
etther general or regional anesthetic proced
ures the arguments as to which 1s the safer
anesthetic method would scem to resolve
itself to the following considerations (1)
who 1s admmmstermg the anesthetic  (2)
whether or not his techmque 1s above re

[2121
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or symptoms On the other band, i the ex

coptional case, for some unknown reason the
patient s physiologseal reeponse 1s abnosml—
and this mfmmaton roaction does not sub
side but progresses When this relitivehy rare
stuation devdlaps either 2 chrome wachnod

s {leptomemnre 11 im ol cment) results with
1 slow onsct of spinal cord pathielogied
changes ar an immedinte neurohvtic effect on
the parenchvma of the cord per se ensues
with a rapid onsct of parabvas

Improper Stenhzation of Drugs and Tgup
ment —If the wnpules of the drugs used for
spimil anesthesn arc soaked i ponroh tie
drugs eg alcohol phenol or formaldehs de
and there should e an imasible erack m the
ampule these drags mny scp o the wm
pule If this 15 not noticed At the time the
drug s mned the 1dulter wed drug may dm
age the cord ® &

Moreover scveral speenit blood solvents
and ditergents have been devised to cleanse
mstruments 1¢ Haemo Sol nd Detergex
cte I these solutions arc nnt adequatels
rmsed from the needles and svninges  ther
neurohitic action on the cord m1y result m
sesere neurologscal compheations of the cen
tral nenous system 2 In the same way of
synnges and needles are cold sterihized and
madequately ninsed prior to use m regional
blocl, newrologieal damage mny result from
the stenlizing solution

Heat sterization «ill avord both of these!

Undiagnesed Pre-evisting Neurologieal Dis
eases—A pre exsting neurological  disease
such as permerous anemia multiple sclerosis
tabes general paresss or cord tumors may be
dormant unti] » Jumbar tap or 1 spinal ancs
thesia has been exceuted In other words the
spwal anesthehe acts as the preeipitating
factor? 7 ™0 - 65 65 Ty guthor h1s scen tho
such cases ope patient had multiple sclerosis
and the other amyotrophic Jateral sclerosts

The appcarance of signs and symptoms of
spal cord tumors after tap of the dura 1s
bresumably duc to the changes m the spial
fnd dynamics which the tap produces These
changes result 1n vascular engorgement and
edema of the unsuspected tumor and/or its
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disphicament downward, creating 4 block
One or both of these then brings out the prev
ansh §atent «igns and symptoms of o pre
exsting tumar 77

Traumn to the Cord or Nerve Root —~Dur
mg 1 spinal or epcdural tap ether 1 nenve
raot ar the cord sl ma b unpaled by the
pont of the needle The more cephalrd the
tap s performed above the third Jumbar
interspace the greater are the chances of
trwumitizng the cord  According to Reiman
and Ansons ** examinihion of 129 adult cad
vers the spinl cord ends at or above the
el of the body of the second lumbar verte
brt in 947 of humans  In 2 fows, 1t extends
cdlly to the levdd of the mddle of the
hody of the third Jumbar vertebra

When the needlepont touches or ympales
the nenous tissue, the patient usually com
pluns of paresthesis i the arers nnenated
by the nerve or nenves  In the lumbar region
these usually are represented by “electne
shoch hhe” sensttions an the blwdder, rectum
gemtaln or Jower extremuty I the needle
1s withdrawn at this time, permanent sequelae
usually do not result On numerous occasions
while plaing 1 spmal needle the author has
ehated paresthesiis of the nerves of the
ctud equnt and has readjusted the needle
To date none of these cases has resulted 1n
nerve involvement Orkan ef al® ate 1 case
i shich the needle was mndvertently nserted
mto the spmal cord dunng an ttempt to exo-
cute a left stellate ganghon block by the pos
tenior thoracie appronch The pahent com-
pluncd of severe pun as the necdle wmadyer-
tently prerced the cord ind the procedure was
disconinued no anesthetie solution havang
been mjected Anesthesia was noted on the Jeft
side down to the umbiheus that d1y  The
next day no ressdunl anesthesin was present
On the other hand, neurologieal sequelse,
though rare, may result Maxson %0 cites cases'
of impaling of the cord or 1ts nenve roats with
residual seiatic pan Likewise Bonica™ re
Intes = case i winch an epdural blocl, was
bemng attempted 1n the thoracic reglon and
the spinal cord was mnadvertently mmpaled
while placing the needle The patient com
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Jection of vasopressor drugs, (7) subarach
notd mjection of neurolytic drugs and (8)
unusual bleeding tendencies

The Destructive Lffect of Local Anesthetic
Agents on the Leptomenmges and Spral
Cord —Merntt and Fremont Smuith *have no
ticed that when any stenle foreign substance
—this would nclude a local anesthetic agent
—1s mjected wmto the subarachnoid space an
aseptic menmgenl reaction results It has been
shown expenmentally 1n anmmals that when
local aiesthetic agents are ipjected m high
concentrations subarachnoidally they max
cause leptc Al 1nfl 1on and dam
age to the parenchyma of the spinleord & © ?
Kamsler ¢ notes that inflammation of the lep
tomernunges 1s 2 constant concomitant of spinal
anesthesta m man

Dawvis et al ” showed that when Nuper
came Spmnocain, Gravocaine or Novocan
(procame) were mjected m Iugh concentra
tions subarachnowdally in dogs the following
changes occurred (1) the leptomemnges
showed varying inflammatory changes  (2)
the ganglion cells of the gray matter showed
wallenan degeneration (8) the aus cylnders
became swollen and fragmentation oceurred
and (4) myelin degenerative changes m the
fiber tracts of the spinal cord ensued Fried
man ® has confirmed the fact that local anes
thetic agents do have a myelolytic effect on
the cord and points out that the pertpheral
and postenor structures of the cord are the
most susceptible  Dunng regonal block anal
gesia the only conditions under which an
unusually excessive volume of Jocal anesthetic
drug mught reach the subarachnoid space
and/or parenchyma of the spinal cord 1s when
it 1s madvertently mjected subarachnoidally
while performmg an epidural (pendural) or
paravertebral block or if an overdosage 1s by
error placed m the subarachnoid space

The reader should remember that drugs i
jected parav ertebrally may reach the spinal
cord via (1) long dural cuffs which extend
past the mtenertebral foramma (2) mis
placed necdles which have been directed too
medally and have passed between the neural
arches or through the ntervertebral foramina

COMPLICATIONS OF REGIONAL ANLESTHESIA

and punctured the dura or (3) the pen
ncural spaces (sce Chapter 5 page 43) How
ever even when a mustake of this nature 15
made, spinal cord damage does not usually
follow

The reported cases of paralysts following
spinal anesthesia m man would idicate that
the anesthetic agent 1cting s 4 chemical im
tant 15 to blame for most of the pathological
changes Autopsy reports and mvestigatne
laminectomies have revealed that the greatest
degree of damage occurs mn the lumbar area
in the vicinty of the spmal tap  This would
be the area subjected to the hnghest chemscal
concentration of the Iocal anesthetic gent
In the hterature reviewed the one case of
severe damage to the spmal cord other than
i the lumbar arer followed an madsertent
subarachnoid mjection of local anesthetic
soluon while a paravertebral block of the
upper intercostal ner es was being performed
In tlus situation 2 residual paralysis resulted
which was confined to the nenve roots of both
brachial plexuses This confined damage
would confirm the statement that the drug
per se 1s to be blamed ** When spwal cord
mvolvement does occur either the loc1l anes
thetic drug or other drugs (liprodo! propylene
and polyethylene glycol the sulfonamides
pemcidhn or streptomycm) which may act as
chemical imtants have been mjected sub
arachnordally 2 ¢ ¢ Spinal cord 1nvolvement
rarely follows diagnostic spinal tap unless pre
eusting undiagnosed pathology of the spinal
canal or 1ts contents 1s present

If the local anesthetic agent 1s the causative
factor the question then anses why are thou
sands of spmal anesthestas performed per
year and the number of reported cases of
spinal cord damage so small> Allergy to the
drug atself has been ruled out®- It 15 the
author s opimion that this agun may be a case
of “hyperergy” (see Chapter 1 page 8 for
the definstion of hyperergy ) In other words
the safe spinal dosage of the Jocal amesthetic
agent normally causes anly a very muld m
flammatory reaction This usually results
a small mcrease 1n the cells {50 to 150) in the
spinal fluid alone and produces no other signs
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e srerl arterics Cases have appeoared m the
Tterature of trmsverse mnvchitis folfowang the
chmpinz of 2 spmal branch of these atenes
during ssmpathectomy and wore attnbuted
to the fret that the antenor sprnal artony was
not 1 continuone artery s wsuath desenbed
but was momalous ** Haven** Ward* and
Taltz*" pont ont that of 1 vasoconstnator
drap were used subarachnonddls in 2 pabont
with such m momatous blood supph to the
spinl cord and prolonged v asoconstnction of
the artenes to 1 section of the cord onstied
rosults duphicating these sean following sym
pathectormy could occur

In monkevs W et al ** were able to show
neurologie] changes from the continuous sub
arachnowd injection of Adrcnilin and Neosvae
phrne Nevertheless ths occurred onh after
doses ten to severa hundred times the chin
1eal dosc were used contmuoush over long,
penods of time  Trom thus research nd our
chmeal expenences at the Mason Chme as
well as those of others eited provioushy, 2t
scems rewsonble to canclnde that when these
tho tinc-tested \asoconstnetor agents are
wsed subirwchinmdalls to prolong single dose
spinal anesthesin the ehinces re snfimtesimal
that these drugs woll produce spinl cord
damage

On the other hand the newly mtroduced
vasoconstnctor drugs 1e Vasowl Levophed
and Wyamine ngents with 1 prolonged vaso
constnctor achion should not be uscd sub
arachnawdally to prolong spinl anesthesin
until further expenmental research ssures
their safety when used i ths fashion The
neuralbgist of the Mason Chme has secn one
case of candn cquma syndrome (at another
hospital) which followed the subarichnoid
admmistration of one of these drues In thus
case 05 co of Vasoyl had been mixed with
the local spinal anesthetic saluttan 1n hopes of
prolonging anesthesia timc for an Wppendec
tomy * This docs not necessanly condomn the
Vasoxyl since the paralysis may have heen
l;laused by other fietors neverthcless the ¢

on of thus drug must be considered 1S 1 Posat
ble factor

Injection of Neurolytic Drugs mto the Sub

o7

arachnod Space — When nowrolvtie drues
gun entrwee to the subrachnoid spaee or
the parenchvina of the spimil cord the reason
for the scqucty s obsious T urther comment
is suprrfluons other than to pomt out arun
that (1) drugs mjected pasaverteheafly may
reuh the sl cord via (n) durl enffs
which extend prst the interverte birdd foramina
(h) mspliced necdios wheh have ainndvert
enthy puncturcd the dart or (<} the pen
nuurd spaces (sec Chaptar 5 page 49) and
that (2) aleahol phenot aif prcparmtions of
vanous dands (¢ Bromsahizol)  propyiene
thveol and polyctinlene glycol are nevrelytic
Arugs 1 11«

Increased Bleeding, Tendencies —If 2 pa
tint s 4 blood deserisin or has been re
cemmang anticongulnt therpy and an epudarl
or spinl blood sessel s triumatized  bleed
ing mto the ¢prdurid or subarichnod space
my  result mo ncurologieal  compheations
Bomer®™ ates such 1 easc and states, “The
author encountered one such case m which 2
block was admimstered to 1 surgieal patient
who hnd prolonged blecding time  unknown
to the surgical tewn Tour dws following
Dloody spmal tap the patient began to hne
signs of the cud equint syndrome which
was found to be duc to pressure from farge
ots in the subarachnoid space

SIGNS AND SYMPTOMS

The signs and symptoms of neurologieal
complications mvohing the pwenchyma of
the spioil cord nd the nerve roots depend
on whether the neural tissue stself or its
coverings (the leptomeninges) are primank
mvolved

Damge to the Nerve Root or Parenchyma
of the Spmal Cord Onlv —Onset and Lxtent
of Paralysts —In these cases the onsct 15 1m
medite nd the parlyss 35 pprent from
the moment the spinal anesthetic hag disst
pated stsclf Notc agn thatf mdvidu d nerse
pralvsis oceurs followang spinal malgesin
for example paralysis of one of the nerves of
the brachial plevus the Iterd fomoral en
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plained of severe electric shock Like pam from
the level of the tap down No solution was
mjected and a general anesthetic was admin
wtered At the wnting of this chapter, seven
months later the patient has pain and an area
of numbness of the dermatomes on the left
side of the abdomen Motor and scnsory fune
tion of the bowel blwdder lower extremities
ete are normal

It should be stressed that if the needle 1s
not readjusted or the procedure discontinued
when a spmnl nene root or the cord 15 1m
pled serious sequelae may develop from
jecting the nesthetic solution This may be
due erther to mechamcal pressure or to the
drugs used If onlv 2 nene root 1s umohed
the patient will complun bitterh of pam as
the soluton 15 myected and wall in all prob
abihity show a residual impairment of sensa
tions of the lower extremities bladder or
rectal parmlysis foot drop and/er trophic dis
turbances Most of the articles cited herem
report this type of complicatton ¥f on the
other hand an mjection nto the spinal cord
parenchyma 1s made the patient may sud
denh collapse into and if he
does not die a transverse myelitis will usually
develop? Thorsen” cites seven such cases

Other than these specifically noted types of
trauma 1t 15 unlihely that multple punctures
of the dur or teartng of a subarachnoid blood
sessel can cause severe permanent spinal cord
wjurzes unless other diseases are present e g
mcreased bleeding time  Only one possible
case of medullary compression from subdural
bleeding 1n 2 presumably normal 1dult was
found tn the hterature 13 Even protrusion of
an mtensertebral dise following trauma by the
spinal needle 1s not a permanentl disabling
complication

Bactertal Contammation of the Subarach
neid Space —The sequelae of a septic mentmn
gitis while mnfrequent, are well known They
consist mammh of a chronie arachnoiditis ex
ternal hyvdrocephalus and root imolement
and these mn turn may lead to paralysis blind
ness cauda equma syndrome etc

d I of Vi

Drugs —Vasoconstnctor drugs have been n
jected subarachnodally after bemng mixed

Gyt V! 1ctor
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with the local anesthetie solution mn an effort
to prolong the durition of anesthesit Adrena
In  Neosvnephrine and ephedune sulfate
hue been quite cifectine m accomphshing
this um and to date no untoward sprmal cord
damage from their use has been reported 13 8
14 Nevertheless, the neurologists who work
at our hospatal are sceptical about the use of n
vasoconstrictor  drug  subarichnowdally 8¢ 8
They base thesr reisomng on abnormalities m
the anatomy of the blood supph to the spmal
cord

‘The normal blood supply to the spinal cord
1s descnibed by Gray 57 as follows ‘The An
tenior Spinal Artery (a spimnabs antenor ven
tral spinal arterv) 1s a small branch which
anses near the termmation of the vertebral
and descending mn front of the medulla ob
longata, umtes with its fellow of the opposite
side at the Jevel of the foramen magnum One
of these vessels 1s usually Jlarger than the
other but occasionally they are about equal
m size The single trunh thus formed de
scends on the front of the medullar spinahs
and 1t 15 remforced by 2 succession of small
branches which enter the vertebral cwil
through the intervertebral forimma these
branches are derned from the vertebral and
the ascending cervical of the infenor thyroid
m the neck from the intercostals in the
thorax and from the lumbr tholumber and
Iateral sacral artenes in the abdomen and pel
vis They umte by means of ascending nd
descending branches to form a single antetior
median artery which evtends as far as the
lower part of the medula spinalis and 1s con
tinued as a slender twig on the filum ter
minale This vessel 15 placed m the pra mater
along the antenor median fissure 1t supphes
that membrane and the substance of the me
dulla spmalis and sends off branches at ifs
lower part to be distnbuted to the cauda
equma”

While in most patents this arterv 15 con
tinuous anomahes do occur and m these m
stances the mnterior spinal arterv 1s not always
a conhnuous structure When 1t 15 not con
tinuous sections of the cord may deme ther
artenal supply dwectly from the spmal branch
of the tercostal artenses, lumbar arteries, and



11ST10NS OF THI

the sacral artenes Cases have appearcd in the
Tterature of transverse my¢itis following the
clmping, of 2 spmal branch of these artenes
durng ssmpathcddomy and were attnbuted
to the fact that the antenor spnal artery was
not 4 continuous arten s nanlly desenbed
but was nomalous ** Haven ** Ward* and
Toltz® pomt“out that §f 1 vaswconstnctor
drug were uscd subarachnordally m a patient
with such an anomalous blood supph to the
spinl cord and profongcd s wocomtnction of
the artertes to 1 section of the cord (nsncd
results duphicating those seen followmg sym
pathectormy could ocenr

In monkevs Wu ef al ** were ablc to show
neurological chang s from the continuous sub
arachnoid ijection of Adrenahin and Neosvne
phrne Neverthedess thas oceurred only after
doses ten to several hundred tincs the chn
rcal dose were uscd continuoush eser long
penods of time  T'rom tlus research and our
cimeal expenicnecs at the Mason Chinte as
well as those of others oted provioushy, it
seems reasonable to conclude that when these
tho timetested vasoconstmictor agents are
used subarachnodally to prolong smgle dosc
spmal anesthesia the chances e mfintesunal
that these drugs will produce spmal cord
damage

On the other hand the newly ntroduced
vasoconstrictor drugs 1e Vasoxyl Levophed
and Wyamme agents with 1 prolonged vaso
constnetor action should not be used sub
arachnoidally to prolong spinal anesthesia
untl forther experimental research assures
their safety when used mn tlus frshion The
neurolbgist of the Mason Climie has scen one
}cl?)sse ?:1 cauda equina syndrome {at another
l nl;lmst)m:hxch followed the subarachnoid
case 0 cconfo\fl one of these drugs In this
the locat & m21 aso:;]yl had been mixed with
I’mlongmgp anes::;mst ¢tic solution 1n hopes of
tomy #+ T doesxemta time for an appendec
Vasoy] stmee 11 not necessanily condemn the
caused by ot 1;3 paralysis may have been
100 of thes o T act;)lx;s nevertheless the ¢
ble factor g must be considered as a posst

Injection of Neurolytic Drugs mnto the Sub
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arachnoid Space — When neurolvtic drugs
grun cntranet to the subarachnod space or
the parenchyma of the spinal cord the reason
for the scqueia is obvions T urther comment
is superfluous other than to pont out agun
that (1) dres mjected parwertebrally may
reach the spmal cord vin (1) durid cuffs
which extend past the mtcrvertebreal forumna
(b) mispliced needles which have inadvert
enth puncturcd the dur or (¢) the pen
newnl spices {see Chapter 5 page 18) and
that (2) alcohnl phenol ol prepartions of
sanous kinds (¢ ¢ Bromsalizal) propyvlene
tveol and polvcthylene gheol are nevrolytic
drugs#t 0

Increased Bleeding Tendeneies —If a pa
tint has 1 blood dyvserisin or has been re
canng, wticorgulnt thapy and an eprdurl
or spinal blood vessd 1s traumatized bleed
mg mto the eprdural or subarichnod space
m1y result 1 neurological  complications
Bomea® ates such 1 case md states “The
author encountered one such case in which 1
block was admimstercd to 1 surgical patient
who had prolonged bleeding time unknown
to the surgieal team Four davs following
‘bloody spmal tip the patient began to have
signs of the cwde cquna syndrome which
was found to be due to pressure from lrge
clots n the subarachnoid space

SIGNS AND SYMPTOMS

The signs and symptoms of neurological
complicitions mvolving the parenchyma of
the spinal cord and the nerve roots depend
on whether the neurnl tssue atself or ats
covenngs (the leptomemnges) are primanly
mvolved

Damage to the Nerve Root or Parenchyma
of the Spmal Cord Only —Onset and Lxtent
of Paralysis —In these cases the onset 1s 1m
medinte and the parilysis 1s apparent from
the moment the spmal anesthetic has diss:
pated itself Note agun thataf individual nenve
paralysis oceurs following spinal analgesia
for example pualysis of one of the nerves of
the brachial plevus the Interal femornl cu
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taneous nerve or the peroneal nerve, 1t 15 by
all odds 1 positional parests and the anesthesin
shoukd not he mmmediately condemned

The paralysis when due to = spinal block
procedure mty molie only a single nerve
or a group of nene roots 1e only 1 foot drop
may occur  Cases of mcontinence, rectal pa
rests or sexual impotency alone following
spinal anesthessa have also been reported 7 98
On the other hand, 2 caudr equin: syndrome
or paraplegia mry develop A cauda equni
syndrome consists of the followng (1) re
tention of unne (2) incontmence of feces
(8) mmpairment of sensations mn the penneal
area and buttocks (4) mmpotency and (5)
motor weakness and altered refleses of the
lower estremmties

Course —1f only a single nerve or a few
nerve roots are imohed as when 1 foot drop
results complete recorery may otiur n s
months to 1 year Ferguson and Watkins ®
Nichelson and Eversole® and Brown +/ report
cases of foot drop following spinal nesthesia
m which the p ihents recovered m this pertod
of time Palmer wnting i Pitkin® reports
three cases of unnary incontinence alone as
a result of loss of sphincter control and
deCarle ®® reports one such case All erses re
covered mn a “few months ™ Loss of potency
has been attnbuted to spmal anesthesia but
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of the drug and hmted to the nenvous ts
sue of the cord wnd 1ts nerve roots The cover
mys of the cord 1e the dura and the arach
nowd, are not markedhy imvohed n the
pathologieal changes

DAamage to the Leptomeninges ~Onsef and
Extent of Paralysis —Folowing the spmal an
csthesia there 1s usually a pertod duning which
the patient 15 symptom free  He has no indt
eahion of neurological imvolvement  Usually
three or four days to a few months and in the
oceasonal cise one to two years after the
spinal anesthetic procedure was executed he
begans to develop pam, sensory loss or weak
ness of one or both legs?® The bladder and
rectum may or may not be mvolved at the
onset

Williams*> states The symptoms [mn
chromic arachnosditis] result from the con
strictive effect of the arachnosditis upon the
vascular channels of the spinal cord the least
compctent of which are m the md dorsal re
gion” He believes that this explams why the
neurological findings 1n these cases often sug
gest a tumor at the level of the sicth thoracic
sertebra The chnical picture m these cases
1s that of a trinsverse myvelitic Jesion not that
of the lower motor neuron imvoh ement which
accompantes the caudr equna syndrome

Course —One of the charactenstes of the

this 1s questionable for Jerable psycho
therapy alone may correct the problem %7
When onby a cauda equina svndrome de
velops some mmprovement of its svmptoms
particularls those of bladder and rectal dys
function mas ensue  But 1 case of paraplega
seldom mmproves markedh although 1t does
not usually become progressiely worse as
as does the granulomatous leg geal
proliferation of chrone arachnoiditis

Spmnal Flind Fundings-—Few changes are
found 1n the spmal flurd which 1s not difficult
to obtamn ‘The spmal flud of a typical case
20 hours after anesthesia showed (1) mtial
pressure of 50 mm of water (2) total pro
tein 347 mg  (3) 21 mg of sugar per 100 cc
of spmal flmd and (4) lymphocytes?

Surgieal Explorations —The lesions m these
cases are most marhed at the site of injechon

arachnoiditss 1s that it 1s chrome and progres
snely becomes more severe The arachnod
1tts may become stationary after a certarn time
and then regress shightly but it may also
progress to obliterate the entire subarachnord
space and m1y eventually cause death?!
Seldom once the paralysis has occurred 1s
recovery ever remirkable

Wilhams wn referring to this slow onset
states “All 9 patients recovered from thew
imtial operations and anesthesia and left the
hospatal without neurologie symptoms This 15
probabh the most simster aspect of this dis
order, for those who performed the operations
and gave the anesthetics are probably unanare
that thewr services carned later reprisals”

Sptnal Flud Findings —In most of these
cases 1t 1s impossible to obtam spinal Bmd be
cause of the chrome probferitive arachnod
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e However sf 2 tap as suecessfully exe
anted evidence of 1 Wock of the pnal flnd
1s present

Surgical T xploration —When viewed
grossh following 1 lummnectomy 2 dense
archnoiditis a5 secn \Microscopicalls there
15 seen a dense collagenons fibrons cufl sur
rounding nd constricting the spin il cord and
adprcent vessels and contunimg an ats iter
stices seattered aggregations of inflimmaton
eolls

TROPINT ANIS

Of course the best prophnltas agunst any
regronal block complicition 1s not to pesfonn
the block  Nevertheless this 1s often an un
prictical attitude Moreover the author knows
of no pracedure i mediane that 15 1007 safe
1007 of the time  And sinee spanal anesthesia
appers to be guning populanty among physi
cans at the present time rather than losing it
it behooves the plnsicians using thus tvpe of
analgesia to sce that the following prophy
lactic steps are ngdly obsined  Most of
these prophnlactic measures e previously
been enumerted by Nicholson and 1 versole 3
Gnffith ) Anderson 1°* and Macintosh 10

Carefully Clean and Sterilize all Needles
and Syringes —Avoid the use of detergent
compounds when washing mnstruments and
use heat stenlization methods (see Chapter
22 page 206)

Avoid Contammation of the Drugs Tither
by Ractena or Neurolytie Agents —Autoci
mg drugs to be njected 1n the subarachnmd
space 15 today the preforred method of issur
ng stenhty and preventing, the neuroly tic
agents often used 1n cold sterihization tech
mques from beng advertently placed sub
arachnoydally (see Chapter 22 page 207)

Supposedly ymproved methods of cold sten
hzation including deep coloration of the
stenhzing solutions have been advocated as
simple evpedients to reduce the unnoticed
contamination of these drugs by the stenhz
g solution ® 393 204 30 oy ever these tech
fiques are not as fool proof as heat stenliza

tion and may give the physicin a false sense
Of secunity 190 10” 106 107
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Identifs all Prugs Prior to Subarachnod
Use —Hospatal prepared solutions and sol
tions not clearly Tabelled should not be e
copted for mjoction

Discard Turlnd or Cloudy Solutiens —Solu
tions wlich have become turbid or contun
undissalved ervstals shonld not be emplosed

Do Mot Perform Spimal Puncture i the
Presence of Infection —If the patient s v
bactereima or the area to he entered by the
needle §s wfected use nother type of anes
thean

Avord Spinal Ancsthesin m Presence of
Rnown Spinal Cord Disease, Virus Infections,
and Intractable Back Pun —Tabes multiple
sclorosts pormaons anamn spinal cord ta
mors mectistatic vertelral lesion acute polio
myclitis and clickenpox are contrundications
to spiml anesthesid 30 Afichelsen ' ates
four c¢ases of intraspinal tumors which were
dingnosed only 2fter 4 spinal anesthesia ac
centuated the svmptoms  He felt that the
diagnosis could hue been made by the phvsy
an performing the spinal tip 1o two of the
cases prior to the admimistration of the Jocal
anesthetie drug  In one of these two cases
the spinl flnd was discolored and in the
other 1t was under marked pressure

Do Not Imect Local Anesthetic Solution
Unless 1 Iree Tlowing Clear Spinal Fluid
Is Obtained —Persistently bloody tap or
santhochromie spinal fluid 15 2 definite con
trundication to mjecting the local anesthetic
solution  Or 1f paresthestas are eheated dur
g the tap and/or a free flow of spinal flmd
1s not obtuned the needle should be re-
adyusted to overcome these problems 1€ this
cannot be accomplished another tpe of nes
thesia should be used

If severe paresthesias result s the drug 15
being njected the mjection should be halted
and the needle rerdjusted Then if parcsthesias
stil oceur, the procedure should be discon
tinued  Maxson ™ stresses the use of 4 short
beveled spinal needle to reduce the meidence
of impaling the spinal cord and 1ts ner e roots

Use the Smallest Applieable Dosage of
Time Tested Local Anesthetic Agent wineh
Wil Produce the Desired Effect —Simnce local
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anesthehic agents 4re neurolytic m gh con
centrations and since some patients may ex
hilut the phenomenon of hyperergy (sce
page 8) the lowcst possible dosage and con
centration of 1 local anesthetie drug which
will gnve the desired anesthestv should be
emploved The mwmum coucentrations of
drugs commonly used 1 spinal anesthesia wre
(1) 05% Pontocame (2) 5% Novocun (8)
4% Metveune and (4) 0 17 Nupercame 1

Do not use every new lacal anesthetic drug,
made avulable commercially for spinal or ¢pt
dural aalgesrr The time tested drugs such s
Pontocune Nosocun ete should not be dis
carded too reddy for new drugs unless these
new drugs huve been tested evtensnvely ex
penmentally md hwe proven ther defimte
adsantage over the drugs that have stood the
test of time (sec Maxsons statument page
208) To date my associates wd I have scen
three cascs of prolonged numbmess attribut
1ble to the local anesthetic agent following
eprdural (pendural) block and none following
spmal (subarachnoaid) block Al three oc
curred following the use of 2% Cyclame for
caudal block  One of these persisted for one
week and molied the arex around the anus
The other two resolyed within 48 and 72 hours
respectinely  One of these two mvolved the
aren mnerated by the nght lateral femoral
cutaneous nerte and the other mohed the
skin of the buttocks

Do Not Inject the New Powerful Vasacon
stricter Drugs with a Prolonged Duration
Subarachnordally —Vasoqy]  Levophed  or
Wiamne should not at the present time be
substituted for Adrenalm Neosynephnne or
ephednne sulfate to prolong suharichnord
anesthesta  Therr powerful vasoconstnctor
actton may produce a prolonged constniction
of the antenior spinal artery resultmg 1 hy
powia or anovia of the cord

Lavage the Subarachnoid Space sf a Spinal
Fhud Bloch Is Suspected —~If the desired leve}
of analgesia 18 unobtamable by the ordinan
methods one should consider the po sibility
of a spmal find block To remove any residual
anesthete solution m these cases, Nicholson
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and Evcrsole® advise flushing out the sub
arachnord space with isotonic salme

If There Exists a Previous History of Difi
culties with a Spinal Anesthetie, Avosd Spinal
Analgesia —If the lustory of the patent re
1cals delwed return of motor or sensory fune
tion followmng 1 previous spinyl, choose some
other type of malgesin

Do Not Foree a Patient to Have a Spmal
Anesthetic —Tlns tvpe of patent 15 2 constant
complamer md of any residua from a spial
block develop legil action 1s upavasdable
Gnifith Y states “  there are some patients
both mn obstetnies and in surgery, who simply
do not want 2 spinal anesthetie under ny o
cumstances For these patsents, unless there
15 some \ital reason for choosing spinal anes
thesia 1t 1s foohsh for the westhetsst to msist
Let us sensibly choose some other method
A nervous patient who has been persuaded
agunst his will to undergo spinnl nesthesa
will have 1 tendency to blame all hus aches
and pun for years afterwards to this proce-
dure whether or not there 15 1y logical con
nection It 1s equily foolish for an anesthehist
to persist i unsuccessful attempts at Jumbar
puncture when 2 patent 1s becommg dis
gruntled and tense  When spinal anesthesta
1s gen to a patient agamnst Ins will it may
be mterpreted by the court as technical as
sault 7 10%

TREATMENT

‘When these unfortunate sequelae anse fol
lowing a spwal anesthesit carcful handhag
of the patient 1s essenhial A dignostic fum
bar tap exploratory surgery of the spinal cord
or watchful wating may be mdwated  Sur
gen seldom smproves the patient and m many
snstces has made the condition worse This
according, to Wihams? s smgujwly true m
cases of chromic arachnowhtis  However
Ward?® feels that he has unproved some of
these patients by freemng adhesions between
the meninges and the spmal cord or ifs nerve
roots

Certainly good nursing adequate care of
the bladder and rectum 2 suttable psycho
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lacel approrch to the sitnation and rehalnh
tation e Al cssentidl Thercfore when v
severe ncuralogical complicition occurs the
patient <honld be reforre d to the nenrosurgeon
wha s shalled t Liandling these problems The
unfortimate phvsiam who admmistered the
anesthctie should ko form his Tawver or
msuranee compam of the ocenrrence

COMMIENT

Law Susts —In most anstances when these
compheitions ocenr And 2 T st 1s sty
tuted m the United States the patent s
awarded the verdict on the bans of “Res Ispa
Loquitur™ 1o the condition spe ks for stsclf,
not on the fact that the phvsicran has been
neghoent This s unfortunate beewnse it «n
couriges the patient to suc It 1 nteresting,
to note that m Laglnd the conrt 1s pronc to
support the hospitdl md the physicnin when
neghginee cannot he provan 19° 119 The court
decisions i two c1ses of parbvis from the
waist down from Nupcreune contnipited
with phenol solution wlich occurred in Eng
land ndicated this and senved to wam us
of the danger of cold stenhzation of m
pules of drugs to be used 1n spmat ancsthesia

The follow ing 15 quoted from the Batish Mcd
1cal Journal 110

“Lord Justice Denming suid thit no one could
be unmoved by the disaster of these two men
The fact called for an explinition by the hospita)
authonties and Dr Grabam and they had gonen
one They spared no trouble or ¢xpense to scek
out the cause of the disastes There was a danger
that the ampoulcs might become crached nd
the eracks might be so fine that they could not
be detected by ordmary mspection The carbolic
disnfectant 1 which the ampoules were hept
would then seep through the cracks into the
nupereamne and no one would realize that st had
taken place That was the explanation of the dis
aster and the question was whether any of the
staff was neghgent  Medical science had con
ferred great benefits on mankind, but those bene
fits were attended by considerable risks Every
surgical operation was attended by nsks Dr
Graham sought to ¢scape the danger of infeetion
by disnfecung the ampoule In escaping that
known danger he unfortunately ran into another
danger He did not know that there could be

undetectible (ricke but it was not neghgent for
Tum nnt to know it at that ime Wb e must not
Took At this 1937 acardent with 1933 spectacles

<ud Ius Jordshup The pdse acquitted Dr Crabam
of ncghsence and we should uphald lus decision
Ncrer acun it was ta be hoped would such 2
tang lappen Tt was the extriordinarny aceident
to thew two men which first disclosed the danger
Nemoadans it wonld be neghigenee not to redize
the dinger but it was not then These two men
ad suffered such termble eonsequences that there
was 1 pitunl feehng that they shonld be compen

cited but we should be dong 2 disservice ta the
community If we were to impose ability on hos

pitals and doctors for cventhing that bappened
to o wrong  Doctors would e Ted to think more
of therr own safcty he continued  than of the
good of thetr patients  Imtitive would be stifled
and confidence shiken A proper sense of propor

tion requires us to have regard to the conditions
in which hospitals and doctors hve to work We
must msist on due ¢rre for the patient 1t eveny
pomt but we must not condemn as neghgence
that which 1s onh 2 misadventure

REFLRENCES

I Rissim F O Ermmon A S and Penny G
The Grave Spinal Cord Paralyses Caused by
Spinil Anesthesih Surg Gynee & Obstet
91 383-395 1050

2 Tuoowsen G Ncurologieal Complications After
Spmal Anacsthesin and Results from 2493
Follow Up Cascs  Acta clur  scandinae
suppl 121 1947

3 Nictocson M ] oand Evensore, U H \ew
rologic Complicitions of Spinal Anesthesa
JAMA 132679665 19468

4 Scror E Low Spinal Cord Injuncs Follow
mg, Spinal Anesthesir Acta chir scandinac
95101 131 1947

5 Bengver R P Rosenan E Jomnsos H
and Surrr W R Severe Neurologte Com-
pheations Following Spinal Anesthesia  Re-
port of Six Cases Anesthesiology 12717
727 1931

6 Skaccs M L Relation of Neurologteal Com
plications of Subarachnoid Block to Some
Unscen Dangers of New Techmaques Calt
fornia Med 71180 131 1049

7 StrErfLer M Spinal Complications Follow
mg Spimal Anesthesia  Confima neurol 10
96-103 1949

8 Fencusov F R and Wams K H  Par
alysts of the Bladder and Associated Neuro-
logical Sequelac of Spinal Anesthesia {Caunda
Equina Syndrome) Brt J Surg 25733
752 1937



10

11

12

13

14

16

17

1

®

COMPLICATIONS OF REGIONAL ANESTHESIA

Rosewparst H E Lone T' B Jr Hmcney
T R and TAuraANT § A Paralysis wath
Saddle Block Anesthesia in Obstetnics A M A
Arch Neurol & Psychiat 68 783 790 1952

Licar G Sweer W H  Lnavestone H
and EnceL R Neurologictl Changes I'ol

lowing Spmal Anesthesia  Swurgery 7 138
156 1940
Srour R J Nene Damnge Following Intra

thecal Imection of Amethocame Hjdrochlo-
nde (Pontocaine Hydrochlonde) Anesth &
Analg 30250 294 1951

WinvkeLMaN N W Neurologie Symptoms
Following Accidental I pmnal D
Injection Neurology 2281291 1952

Wison G Huep C and Wison W
The Dangers of Intrathecal Medication
MA 14010763079 1949

Hewer C L Discussion of “Ner ous Sequelae
of Spinal Anaesthesia by Ashworth H R
Proc Roy Soc Med 26506 1933

GreevimLl ] P Shall Spinal Anesthesia be
Used i Obstetnes® Anestheswology 11 283
288 1950

Feavke A Uber Daverschadigungen nach
Lumbalanasthesie mit Novokam Suprarenin
Losung Deutsche Ztschr clur 202 262 269
1927

Crrromeey M and Ormers  Discussion on the
Neurological Sequelae of Spirl Anesthesia
Proc Roy Soc Med 301007 1032 1937

Karman G R and Baker A B Damage
to the Spmal Cord and Meninges Following
Spinal  Anesthesia— A Clint o Pathologreal
Study VMinnesota Med 27 786-791 1943

Brocs S BeLr A and Davison C Nervous
Complicattons Following, Spmnl Anesthesta
JAMA 106141 447 1936

Havnies E M if 1 Comp}

W
JA

30

=

3

%3
s}

3

iy

34

35

3

&

ntra vemeuses d anesthesie et de reamma
tion Anesth ct analg 7 158 160 1950

MENNINGER VON LERCHENTHAL, E Pczmherc
Ner und
nach mntravenoser Ewpmnatrmm Natkose
Wien Klin Wehnschr 60 100 102 1948

Dioner K G Nenve Injunes Followmg Op
erations A Survey of Cases Occurring Dur
g a Six Year Penod Anesthesiology 11
289 295 1950

Homeimey J H and McCreroasp M Cra
nial Nerve Palsies with Herpes Following
General Anesthessa A Report from the Cen
irl Middlesex County Hospital Briz M J
1315318 1944

Courvire C B The Pathogenesis of Ne
crosis of the Cerebral Gray Matter Followmg
Mitrous Ovide Anesthessa Ann durg 107
371 379 1938

Wortvanw H W Postoperative Neurologic
Comphications Y 1sconsin A ] 35427 436
1938

Cisertr B ] Paraplegia Following Inhalz
tion Anesthesa for Subtotal G A
Case Report Anesthesiology 9439 440
1948

Trionas Poand Dwyer C S Postoperatne
Flacaid Paraplegin - Case Report  Anesthest
ology 11 635 638 1950

Z\Vl-:rcHArr J F B Hemuplegia Occurnng

duately after Tonsilk Anesth

ology 10729 732 1949

Scroton W A A Case of Hemuplegu Oc
cumng I diately after T v
under General Anesthesin  Laryngascope 27
96-97 1917

Pisetsay | E

3 A

Hennplegm Following Ether
7 6522527 19t

Assocsated with Spinal Anesthesta — Erght
Cases Munnesota Med 27 339 345 1943
ArcnerseN ] ] Neurologle Mamfestatmns

llowing Spinal Anesth logy 2

253 259 1052

Witans | M Focal Spmal Arachnowdis
Compbeating Spinal Anesthes:y J Internat
Coll Surgeons 2218 29 1954

kennepy F Sousenc H M and Corpserc
B R Arachnoidhitts and Paralysis Following
Spmal Anesthesa JAM A 129 664 667
1846

Havves W G and Svrra F A Cenvical
Arachnorditis Occurning, after Spmnal Anes
thesin  Anestheswology 3 444 447 1942

Rapwves A M Concermng \curolagic Com
pheations Following Spinal Anesthesia Ve
York State I Mled 50 2546-2549 1950

Bavsan ] Paralysie par compresston ou
Elongation nerveuse au cours de manoeuvres

87

3

13

Gracey G F Hemuplegia Following Tonsi
lectomy Laryngoscope 27 40 42 1917
LeNamaNn N E Unusual Pestoperatne Com
pheation — Decerebrate Rugidity Anesthest

ology 4543 545 1943

GrpavEr P W and Corgvean F P Post
anesthetic Encephalopathy Following Cyclo
propane Ann Surg 107 481 485 1938

Bramoy M B Tnplega Followmg Tonsillec
tomy Embolic Occlusion of the Artenes of
the Spinal Cord Am J Dis Child 49 716-
721 1935

OBrieN J D and STEECMANN A T Severe
D generation of Bram Following Nitrous O
wde Oxygen Anesthesia Ann Surg 107 486
491 1938

STELGAMANN A T Encephalopathy Following
Anesthesta  Fhstologic $tudy of Four Cases
Arch Neurol ¢ Psychat 41 995 997 1939



.-

4

=

N
)

48

41

48

49

51

51

57

11SI0ONS O 111

Lowsnire b Waccosrn Boand Zrisms
T Destruction of the Crrebral Cortex 1ol
Jowing Nitrous  Oxide Oxypen Anrsth <n
Ann Surg 104 801 510 1036

Cormanir, € B Asphyxa ae a Contequencr
of Ntrous Oxide Anestheedn  Medicine 15
129 245 1030

Sivctam RN Awending Spmal Tanhoe
Yollowing Hyderectomy under € eneal An
esthesia - Anestheslology 0 256 257 1054

Cotmity € B Ither Ancetheeia and Cere
bl Anotia A Study of the Canctise Fac
1ors fn the Serfous Ancthetie and f ol Anes
thetic Complications  Anesthesiolopy 2 44
58 191

Wrrm, b P Complete Mindicaoness {Lowet
Degreo of Idiocy ) wath Cercbral {Cortical)
Diplegma After Status Convnluvis Asocnted
with Fiher Anacsthesta, Briz J Child Dix
2514 21 1931

Brrawn 11 R oond Tows D 1 A Study of
Deaths Associated with Anesthesia and Sur
gery Springficld Nlinojs Charles © Thomas
Publisher 1934

Toop D P and Breciun H B A Study of

Deaths Associated with Anesthesia - Ann
Surg 140 2-3% 1934
Drers R D and Vasnanv L D Long

Term Tollow up of Patients Who Recened
10098 $pinal Ancsthetics Falute to Iis
cover Major Neurological Sequelne JAVA
156 1486-1491 1954

Menmerr 5 1 and Frewtost Svme ¥ The
Cerebrospinal Fluid  Pluldddphia W B
Saunders Co 1937

Davis L Haven H Gnms J 1 and Eut
METT | Effects of Spunal Anesthetics on the
Spinal Cord and Its \Membranes  An Expen
mental Study JAM A 97 1781 1783 1931

Lowy J § Essex 1 E and hemouas
J W Expenments with Anesthcties 1V
Lesions Produced in the Spinal Cord of Dogs
by a Dose of Procame Hydrochlonde Suffi
cent to Cause Permanent and I"atal Parlysis
JAMA 1011548-1550 1933

vaN Ln E H  Histologischer Beitrag zur
Ruckenmarksanasthesie  Bertr klin Chir 53
413-419 1807

SeiermEeven W Veranderungen des Nenn
systems nach Stovamanasthesie  Mynchen
med Welinsche 551629 1834 1908

Wossioto E Expenmentelle Untersuchungen
uber Veranderungen der Nisslschen Granula
ber dey Lumbalanasthesie  Arch § klin chir
86 1017 1053 1908

hrosze H und Voer H  Expenmentelle Un
t zur Spinal ) Wit

Gren.geb Med Chir 19737 805 1909

SPINAT CORD

59

(i3}

2

a

69

70

T

3

74

223

Afarmaate A D and Warxivs K H o An
T apenmental Tnsestization nte the Canse of
Tardvas Tollossng Spinvl Anestheas Bt
1 Surg 25579 5% 1938

foarn o and kaanas T P Fistologic
Stu lies of the Spinal Cord [ ollowing Spinaf
Apethiear Am [ Swrg 25277 250 1934

Ravistrr P M Study of the Changes in
Spinl Tlitd Cell Count During Spinal Anes
thesin Aneth & Anale 37103109 1951

Trmmaas b D Discussion of paper by
Brock § Bell A and Duwison € {Ref 19}

Davis L Haves, 11 oand Stone T T “Thie
Yot of Injections of lodized Ol in the

Spinil Subirichnold Space  JA VA Of
AT 19,0
Moonr D € Han R Wanp A E and

Brwrsnatay 3 D The Importance of the
Perinenral Spaces {n Nerve Blocking
JA A 1561050 1053 1934

Criren S C Anesthiest in General Practice
Chimgo Ycar Book Publisher 1916

Yaskv 1 T and Aveens B Neutopsy
chintne Complications Following Spinal An
thesty Ann Int Med 23181200 1945

Tuess A N Muluplo Sclerosts Appeanng
after Spinnl Ancsthesit New lork State J
fed 19 1076 1919

Taton L M and Cnate W Mch  Tumor
of the Spinal Cord  Sudden Pamlysis Fol
lowing Lumbar Puncture Proc Staff Meet
VMayo Chnic 15170 172 1910

Roay A T and Assov B ) Vertebral
Leve] of Termination of the Spmal Cord
with Report of a Case of Sacral Cord  Anat
Ree 88127 138 1M

Onsin L R Pavrer £ M and Roveastne
I A The Complications of Stellate and
Thorwie Sympathetic Nenve Blocks J Tho
raclc Surgery 20 911 922 1950

NMaxsov L U Spinal Anesthesa  Phnladel
phia Lippincott & Co 1938

Bonics J T Personil commumeation

Arnen O Complications Following Spinal An
esthesta Their Sigmificance and a Technie to
Beduce Thew Tncdence Acta chir scands
nav  Suppl 167 1952

Bray K L Ratz S and Apnant | The
Effect of Vasoconstnctors upon the Duration
of Spmal Anesthesa A Controlled Studv 1
Man Anesthesiology 10 40 53 1949

Rovmencer F T Spinal Anesthesta—Practical
Facts and Common Fallacies ~— Climcal Te
scarch on Prolanged Spinal Anesthesia Using
Vasoconstrictor Adjunctives Anesth ¢
Analg 22 252 263 1943

-—



10

11

17

18

COMNPLICATIONS O REGIONAL ANLSTHESIA

Roseveatne H E Lone F B Jrn Hincney
T R aud TrRurant § A Paralvsis wath
Saddle-Block Anesthesia 3o Obstetnics A M A
Arch Neurdl & Psychiat 68 783 790 1952

Licur G Sweer W H  Lnnestove H
and Dacer, R Neurological Changes Fol

lowing Spinal Anesthesia  Swrgery 7138
156 1940

Stour R J Nene Damage Following Intra
theeal I of A Hydrochl,

nde (Pontocane Hydrochlonde} Anesth €
Analg 3D 290 294 1951

Wivgptman N W Nourologic Symptems
Followmng Acaidental I 1 D,
Injection  Neurology 2 284 291 1952

Wnsov G Ruir C and Wizsov W W
The Dangers of Intrathecal Medicatton J A
M A 1401076 1079 1848

Hewer C L Discussion of Nervous Sequelre
of Spmal Anaesthesta by Ashworth I R
Proc Roy Soc Med 26508 1933

Gaeenmoit § P Shall Spmal Anesthesia be
Used in Obstetnies® Anesthesiology 11 283
288 1930

Franne M Uber Daverschadigungen nach
Lumbalanasthesie mit Novokam Suprarenin
Losung Deutsche Ztschr chir 202 262-269
1927

Cmrcuu:y M and OrnErs  Discussion on the

)f I lae of Spmal Anesth
Proc Roy Soc Med 301007 1032 1937

Raxivan G P and Baken A P Damage
to the Spmal Cord and Mentnges Followmg
Spmnl  Anesthesin— A Chnico-Pathologieal
Study Vinnesota Med 27 786-791 1913

Brocs $ Briv A and Davison € Nervous
Complications Following Spwnal Anesthesia
JAMA 106 441 447 1936

Haxmtes © M Newrological Complications
Assocated with Spinal Anesthesia — Faght
Cases Mmnnesota Med 27 339 345 1943

Miergrsen J ] Neurologic Manifestations
Followmng Spmal Anesthesta  Neurology 2
255 259 1932

Womimans J M Focal Spimal Arachnosditis
Compheating Spmal Anesthesia | Infernat
Coll Surgeons 22 18 20 195%

Lexweoy FooSovserc H M and Gowpsere
B R. Arachnowdiis and Paralysis Followng
Spinal Anesthesta [ 4 YA 129 664 667
1945

Havaes W G sod Swis F A Cervical
Arachnoiditis Occurmng after Spual Anes
thesta Anesthesiology 3 434 447 1842

Rapner A M Concernmg Neurologic Com
pheations Following Spinal Anesthesia  Mew
York State J Med 50 2516-2549 1950

Barnvan ] Paralysie par campression ou
glongation perieuse ag COWSS de manoeuvres

27

30

3

=

©
S

]

o

ES

3§

e

3

36

87

38

40

4

42

mtra veneuses danesthésie et de reamma
tion Anesth et analg 7 158 160 1950

Mewnmnveer Vox Lencnevtiar © Penphexc
Yad

Ner ungen und Armlsh:
nach wtravenoser Evipannatrium Narkose
Wien Rln Wehnsche 60 100 102 1948

Diner h G Nenve Imusies Following Op
erations A Survey of Cases Occurring Dur
mng a2 Six Year Penod Anesthesfology 11
289 295 1930

Hourimery § ¥ and MeCrrizase M Cra
rual Nene Palsies with Herpes Follownng
General Anesthesia A Report from the Cen
tral Mtddlesex County Hospital Brt M ]
1315318 194

Covrvitre C B ‘The Pathogenests of Mhe
crosis of the Cercbral Gray Matter Following
Nitrous Qade Anesthesia  Ann Surg 107
371 379 1938

Wornan, H W Postoperatne Neurologic
Compheatons Wasconsin M ] 85 427 436
1936

Crmerrt B ] Paraplegia Followang Inhala
tion Anesthesia for Subtotal Gastsectomy A
Case Report Anesthesiology 9439440
1948

Tuoveas P oand Dwyer C & Postoperatie
Flaccid Faraplegia  Case Report  Anesthe t
ology 11 633 636 1930

Z\vmr'uArr ] F B Heumplegia Occurrmg

drately after Tonsil

ology 10729 732 1949

Scruron YW A A Casc of Hemplega Oc
curnng Immediately after Tonsillectomy
under Guneral Anesthema  Laryngascope 27
9697 1917

Piserssy ] E Hemuplepit Following Ether
Ancsthesia  Arestheswolog,y 6 522 527 1915

Grucex G F Hem:plegm Followmg Tonsi
lectomy Laryngoscope 27 40 42 1917

Lenanan N E - Unusual Postoperatve Com
plication ~ Decerebrate Ripdity  Anesth st
alogu 4543 545 1943

Gepaver P W and Couenaay F P Post
anesthetie Encephalopathy Folflowiag Ceelo
propane Ann Surg 107 481485 1938

Bramoy M B Tnplega Followan, Tonsillec
tomy Embohc Occlusion of the Antenes of
the Spnal Cord Am J Dis Chdd 49716
721 1935

OBrex §J D and StereMany A T Severe
Degeneration of Bran Tallowing Ntrous Ox
we Oxygen Anesthema Ann Surg 107 488
491 1938

Steecvans A T Eacephalopathy Following
Anesthesia  Flstologie Study of Four Cases
Arch Neurol {r Psychiat 41995 997 1939




TESIONS OF THE SPINAT CORD 25

1M AMroent aso Faw Spinal Anesthe sy Tan 113 Chirome Spindd Epidunad and Subdural Heme

et 210871070 1953 tmr Repre it of Three Caset and Revs w
10 Moo Trear Spimal Anaesthetin Appeals of Literitnte \edicina 14379598 1958
Fal B M ] 1940 1954 Ahatract dn J Y MLy 139513 1957
I Smasm B N Awenling Spinal Tainhoe 118 Mad D T Aateedned Fptnephane and
Following fivererctomy Under Ceneral An Spinl Ane thean fA M A 157513 1933
acthean Anaesthena 9 256257 10954 M3 Areiasr J 0 oand Taveverzon M Camplics
12 Norvias 31 Nenve Yala Y ollowing Genenil tons of Regionl Ane<thessn Anesth L

Anistheay  Anaestheds 10 55.8% 1933 Anglg 3196101 1933



76

78

79

80

8

83

8

=

-3
&

COMPLICATIONS OF REGIONAL ANESTHESIA

Rovsencer F T and Rarcrire F W Ten
d Spinal Anesth Fne-thousand
\Uﬂl Lphed, I h, )i} R ds Com

ment J Indana M A 40217 219 1947
PuckErr M D Gross E G and Curien
S C  Spmal Analgesa with Solutions of
Procaine and Ephednine A Prelminary Re
port of 108 Cases Anesthesiology 6 469 475
1945
Porrer § R and Wirracne R )] Ponto
caine Dextrose Ephedrme for Spwal Anes
thesta  Anesthesiology 7 499 504 1946
Winracre R J and Porrer J A Subarch
nord Use of Vasoconstnctors in Spmal Anes
thesta Ann Swrg 127 338 341 1948
Rooney | and Rarr A Prolonged Spinal
T

Anal with E an
Destrose  Anesth & Analg 28 156 160
1940

Tavror R L Prolonged Spinal Anesthesta
Using Ephednne Sulfate Am ] Surg 79
369 372 1950

Bovics J J Backve P H and Pratr
W H  Use of Vasoconstnctors to Prolong
Spmnal Anesthesia  Anesthestology 12 431
441 1951

Brocrmyer M Lo oand McGowan T 5§ Pro
longed Spmal Anesthesia Use of Intrathecal
Vasoconstrictor Substances Surg Gunec ¢
Obstet 86 528 536 1949

Crawrorp O B and Ausueraan H M Pro
longed Spinal Anesthesia Using “Neosyneph
nne Pontocame Anesth & Analg £913 21
1930

Haves H  “Newrologist Mason Chme
sonal comnmunications

YWarp A E  Professor of Neurosurgery Um
sersity of Washington School of Mediame
Personal communteations

Fortz E  Assistant Professor of Neurosurgeny
Unnersity of Washington School of Medtane
Personal communications

Gray H  Anatomy of the Human Body 25th
Ed edited by Goss C M Philadciphia
Lea & Febiger 1948

\osscee W H Jr Voris H C and Durmy
] Paraplegia as a Complication of Sympa
thectomy for Hypertension Ann Surg 139
330 334 1934

Wu J J Harnacte D L A, Bruzzee B R
and Svrre, S M Neurofogical Effects Fol
lowmng Intrathecal Adminstratton of Vaso
constrictor Drugs m HRhesus Mcnkeys  Anes
theswology 15 71-88 1954

Afarrrer, 3 and WiLson G Brown Sequard
Paralysis Followwng a Paravertebral Alcohol
Imection for Anga Pectons JA VA 97
247 1931

Per

91

@
I

93

=

9.

!

&

97

9!

@

99

100

10

102

10,

@

104

105

108

107

Hacxuveyer R Oul Soluble Anestheties— A
Review and Report on a Study for Their Im
provement  J Missour W A 47 892 902
1950

MansmEnaer W Przzowato Poand Avauang
] Mode of Action and Effects on Tissues
of Long Acting, Local Anestheties JA VA
1542032 1953

Mancouts G Hawe I E and Nowmr W
X An Imestgahon of Efocune A Long
Acting Local Anesthetic Agent 1 Ammal
Studies Arch Surg 67 715 730 1953

Nowir W K Hare H E and Mancous
G An Inseshgation of Efocune A Long
Acting Local Ancsthetic Agent  Arch Surg
67 731 737 1953

Tenc P Paraplegia Resuling from Lumbar
Parwvertebral Injection of Alcohol for Nene
Pamn  Report of a Case West J Surg 56
594 595 1948

Bonwca J ] The Maragement of Pan Phila
delphia Lea & Febiger 1953

Prrery G P Conduction Anesthesia Edited

by Southworth J L and Hmgson R A

Philadelph J B I Company

F
1946

pECAnLe D W Spmal Ancsthesta m Ce-
sarean Section Cntical Analysis of About
1200 Cases with no Matemal Mortahity
JAMA 154545549 1934

Brown §  Frachional Segmental Spinal Apes-
thesia 1 Poor Risk Surgical Patrents Report
of 600 Cases Ancsthesiology 13 416-428
1952

Cmrrrrir ¥ R Safety Factors in Spmnal An
esthesta Anesh & Analg 31 367 371 1933

AnpErson B M The Donts of Spmal Anes
thesta  Californic Med 76 261 262 1952

Macrnzost R R Lumbar Puncture and
Spmnal Analgesia Edinbugh E &S Lnng
stone Ltd 1931

Lewts L D Stonng Ampuls for Spinal An
esthesta JAYA 15350 1833

SrewpEnce B L Ampule Contamination in
Spinal Anesthesta Anesthestology 11 257
258 1950

Ganrop L P Stenbzing Ampoules
M 21269 1953

Searces P W and Nownzr W R The Role
of Sterthzing Solution 1n the Canda Equina
Syndrome Following Spinal Anesthesia  New
York State J Med 50 2541 2544 1950

Sakrap A\ Personal communications

VWoopsov ¥ E  Personal communtcation re
garding judgment 10 case of Yoodson s
Huey 2 CCH Neg Case 2d 284—Oklahoma
Supreme Court Junc 23 1953

Bt



TISIONS OF THE BRAIN

TARIL Y\

ISUDESCT OF AFDECTSS THVE Fagcy
TOITOWING 10 18P TESNeTt

17y [
N

[T
1t LA 1 rart
LA Teor

Mhte & )
Trem '~ 1 on ‘ o ! a
\\c’t(rln"\ 134 l } O

|
Rab o L0 o 3 ! a e
Pros " 0w
Se berpd
Bishopit I 1 o ye
Faclop 1 ¢ ~ oy 10 4
he nedy §
lotts v 1o 2 an
Amet 1 2n " 0
Grrene er47 Lo o 0

by sl brng abaut the complicition at s
Pot unreasonable to «ypeet that 4 combin
ton of them muw he rc sponsthle The work
of Amert and henneds and Lockhart™ sub
stantiates thus belif Arner * states ™ post
puncture spunl flind hy potension cannot be
the onhy fictor of sigmficancc m the genesis
of palsy of the ahducens and other cramal
nenes since such pareses seam to be con
siderably mare common After spinal ancsthesin
than after dignostic lumbar puncture afonc
Since the abducins nenve 35 the eramal
"erve most frequently affceted 1t 1s the most
has‘cus;ed and wlile the factors histed below
iy € been sugpcsted n articles dealing wath
3t specsfic nerve they gencrally apply to
most 1f not all cramal ncrve pirlyses or
Dareses
Hypotensian of the Spimal [ lud (I ¢ kage
cary) —Most uthors rcporting « 1¢s of
S;IXﬂl nerve (abduccns) inpury scom to groc
that the leakage of spinal flurd and the rosult
ant low spmal flud pressure 1s probably the

227
m etimportaint angle factor in producing this
complicaton The [ollo ung <datement of
Creene ot al 20 e tipacal of this belief “Paost
pmcture palas of arannl nenves are pn
matly cvited by the effect of gravaty on
Trwn that hac st ats intraceswmal swater
ardaon v 1 abage of cerchrospimal flind
threngh 2 lumbar dural punctore 1in a patient
A hiose tate of hvdeation is inadequate to re
phee ¢uinal fimd as vapedly asat a5 Inst In
mot patients the low intrierimal volume of
ectehroypnal fluid Teads only to 2 postpunc
tute headache  In «ome howevar 1 crnnd
nenve pals follows hecse of an anatormen)
or functional «wceptibnhty of one or more
erani] nerves wsonlly the abducens to trae
tion or pressure or hoth by the brun thatas
cudally displiced by severe or prolonged
reduction of corcbrospinal flmd volume ™
The theory that erimnal nene palsy s
caused pnmandy by hvpotension of the spinal
flusd 1s based on the following obsen ations
Headache Precedes Nerce Paralysts —In 2l
most 1l e1ses reported 1 typical postlumbar
puncture hexdache was present dunng the
three davs to three weeks that elapsed pror to
the dovelopment of the palsy € & 10 11 17 20 21
Large pange Needles with Regular Betels
Were Pmployed in Most of the Reported
Cases ~—It hins been shown that when Ihrge
gauge needles are used parhicularly those with
cutting bevels the meidence of postlumbar
puncture headache 1s increased (see Chapter
20 pige 178) Morcover m most of the re
ported eases of abducens nerve palsy 16 to 20
gauge needles with regular bevels were ¢m
ployed to exccute the lumbar puncture The
only five eases of abducens nerve palsies m
Dnpps wnd Vandams 1° senes of 6 147 spinnl
westhestas occurred in the 637 patients who
were tipped with 16 gge needles A 1§
gauge needie was also used in Brown's ® senies
of 6800 e1ses with 2 ahducens nerve palsies
Pals ¢s Occur after Patient 1s No Longer 1in
Prone Position —Thorsén 1 Kunhle etal3® and
Wolff*3 substantite the fact that the basic
cause of 4 cramal nenve palsy 1s the decreased
sl of srdrosml B v the i
e head 15 elevated



CHAPTER 24

Lesions of the Biamn and/or the Intractamal Portion of the

Cranial Nerves

I ovrowans reactions to a regional blackh
procedure such as prolonged hvpotension,
convulsions or cardiac failure occur bram
damage may be a sequela of the oxygen de
prvation which accompamies these comphea
tons However damage of the parenchyma
of the bramn seldom 1if ever 1s a result of the
local anesthetic drug per se or of trauma
from the placement of a needle Lven if a
high spinal results dunng an ntracrimal in
jection with a local anesthetic agent eg a
gassenan ganghon block death or bram dam
age should not ensue provided resusatative
measures are mstituted 1mmedrately and con
timued until the physiological effects of the
drug are dissipated
On the other hand damage to the cranul
nerves as they course wiathin the calvanum
while not common has been reported a num
ber of times as a sequela of spinal anesthesia
or a diagnostic spmal tap and occasionally as
a residuum from a musplaced needle during
a gasserian ganghon block with neurolytic
drugs 1e alcohol or phenol Paralysis or
paresis of any of the twelve cranal nerves
or of several at once may occur?! ~ 3 Judg
ing from the number of reports in the med
1cal literature of abducens nerve mvolvement
1 companson to the other cramal nerves 1t
would appear that without a doubt this cra
mal nenve 1s the one which 15 usually af
fected following spinal anesthessa ™ Blatt?
1n reviewing 88 cases of cramal nerve damage
found the trochlear nerve mvolved mn 4 cases
the oculomotor nerve 1 6 and the abducens

nerve m the remainmg 78 In the 324 cases
of cramial nerve paresis reported by Thorsén*
about 93% (299 cases) showed wvolvement
of the abducens nerve alone These reports
ndreate that the dural puncture whether pur
posely or madvertently performed 1s respon
sible for this type of lesion While most
mstances of abducens nerve paralysis have
occurred following spinal anesthesia, some
have been reported after diagnostic lumbar
taps? 17 22t  The mcidence of abducens
nerve mmolvement vartes widely (see Table
XV page 227}

As noted previously damage to the paren
chyma of the bram seldom 1if ever results
from the actual mechanics of executing 2
block and reports of such damage could not
be found in the literature Therefore this
chapter deals mainly with paralysis or paresis
of the mtracramal portton of the cramal
nerves The terms intracramal” “within the
cabanum and cramal cavity are stressed
because damage to the cramal nerves or ther
branches after thewr eut from the skull has
been considered in Chapter 11 page 112

ETIOLOGY

The etology of paralysis or paresis of the
nerves Iying within the cramal cavity with
the exception of those cases which follow the
mjection of neurolytic drugs mtracramally,
has not been defimtely established 1t 2 31 4
number of factors have been cited as possible
causes and while any single one of these may

{228]
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f Palsy 15 ap mtarruption by the spasd
D or the drug ysed

essental, of one or morc of the

oy nn:uss wy to inoculr viston  This

authors reohl;ncnhoned or supportcd by other
2f

I’alsy D! g on cases of hducens neve
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SHONS AND SYMPTOMS

Oneet —When the damage as crused Iy a
nenrobmr ding the onset s sndden and pro
dremn ) evmpro ne da not eccnr On the ather
Land ) herve pareas ar parilias fol
Vrung A prncture of the dura alone or fol
Froang epinal ane ahear sanlls does nnt de
sedop for 310 21 dws and prodromal signs
and amptome uanlh oo The agns and
cvmptams of prlaes of the eramal nenves from
thewe Iater ctes are thinse detuled below
Thes ate the ones wlich i gl st
e onet of m alwdieens none palss Those
palucs swhach foffow the use of 1 ncurolvtic
dntye are 1 knewn hazaed of vang such an
agent

Prodromal Ssimptoms —Priar to the de
selopunent of the sy and sviaploms of
eranel perve oy wath 2 stow oncet foflow
in,, puncture of the durt the pitaat
campl i of symptoms resembhing those which
avcompins 1 fow spinal flud pressure follow
fng 2 spinal tip and incladmy, (1) @ typcal
postspinnl puncture headache (2) dizzmess
(1) nawsea and (§) a stiff noek

W licn the sc svinptoms occur thaey ma pro
wress no Jfurther but beewse of thas poten
il sipmficancs thes crunat be siesed hahth
—~they bty that vigorons trotment to
correct tham must be wmstituted anmediateds
Othersine crmnd mene dunage man gnsuc

Taralysis or Paresis of the Cramal Nerve or
Nerves Involsed —These smply either motor
md/or sensory Joss of the structures the
nerve supplics depending, on the type of
fibors the pwilyzd nenve contuns For en
ample {1} the woustic ninve 1s entirely
sensars (2) the dhdueens norve 15 entirely
motor  {3) the tngenud nenve 15 manly
sensory but dous hwe & motor component
wd (1) the glossopharynga] nurve contuns
vorchtnvely equyl number of scnsory  and
motor fibers

When iy of the nenves to the oculir mus
es are myolved 1 squint results and photo
phobia Dlurrng of vision and csophoria may
ensue Smec the bducens nerve 1s the one
lected in the grevter numbcer of cases 1t 1
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Their conclustons are easily explamed—when
a patient sits or stands the bran sigs because
of the cffect of gruty and if the cushioning
effect of the cerebrospinal fluid 15 no longer
present due to letkage 1t 15 reasonable to
assume that excessive traction or pressure on
the cranal nerves will result

Anatomy of the Cramal Nerves—Most of
the cramal nerves are subject to pressure or
traction if the cerebrospinal flurd 1s reduced
The trochlear nerve bemng the most slender
and having the longest ntracramal course
mght perhaps be thought to be the most vul
nerable but on the contrary the abducens
nerve 1s more vulnerable becwse (1) ats
course 15 2lso long (2) 1t makes 1 sharp bend
over the nngular apey of the petrous temporal
bone through Dorellos canal and (8) as 1t
passes between the pons and occipital bone 1t
15 crossed by the anterior inferior cerebellir
nd the mternal cwuditory artery 18 3 2 These
obstacles predispose to 1ts compression when
hvpotension of the cerebrospinal imd occurs

Damnge to Blood Supply to Nucleus of the
Sixth Nerve and Hypoua or Anovia —The
blood 1s supphed to the abducens nucleus via
two very narron arterine mediinae from the
basilar artery and 1t 1s possible (though un
Iikely) that a vascular accdent or any pro
longed hypotension duning the surgical pro
cedure or in the postoperative period mmght
result 1n hypouia or anova of the nucleus
and consequently m palsies of the abducens
nerve *

While Dattner and Thomas 3 believe this
to be unlkels the theory 1s supported some
what by the fact that crimal nenve palsies
bave occurred m the absence of dural punc
ture Woltman *¢ has ated two cases of 1b
ducens nerve palsy subsequent to ether anes
thesia Courville 37 has reported several cases
of cramal nerve palsy (abducens nerve
cluded} following nhalation anesthesia and
Norman 4 noted a case of partral nght third
cramal nenve palsy followmg anesthesia with
Pentothal d tubocuranne chlonde cyclopro
pane and oxvgen In these cases the complicn
tion could have been caused by anoxia

Neurolytic Drugs——Occasxomlly the gas

COMPLICATIONS OF REGIONAL ANLSTHESIA

senan (sermlunar) ganglion 1s jected with
alcohol or phenol as 1 therapeutic measure to
reheve the pun of tngeminal neuralgia (tie
douloureux) If the needle pomnt 1s misplaced
and lies outside the capsule of the ganglion
cramal nenve palsies my ensue, particulrly
those of the oculomotor the trochlear nerve
the abducens nenve and the glossopharyngeal
nerve

Local Anesthetic Agents —The direct action
of the local anesthetic agent on the cramal
nerves or their nucler s been suggested as
2 possible cause of palsy *- It 15 possible that
this might hve been 2 factor i the early
days of spmal anesthesia when drugs for
spinal anesthesia were 1n their developmental
stages Sprclmeycr 33 1n hus article on Stovune
pomnts out that if nerve cells are affected by
anesthetic agents at all 1t 15 most Jikely that
of the cramal nerves the abducens nene
would be ivolved since there re fewer cells
1 1ts nucler  The hypothesis that Jocal anes
thetic agents may act directly on the crunl
nerves may lso be somewhat supported by
the consideration of Kennedy and Lockhut °
who note the superficil reltionship of the
abducens nerve to the fourth ventricle and
write  “It must be remembered also that the
abducens nerve his a superfieal relation to
the fourth ventncle which commumentes with
the subarachnoid spice into which the anes
thetic agent 15 mjected

However with the time testcd low toaety
local anesthetic agents m use tody 1t 15
highly unhikely that the tovicity theorv 1s 2
sigmficant etiologicnl fictor 1n cramal nerve
palsy In the ctses of abducens nerve palsies
which have recently occurred no one Jocl
anesthetic agent cin be singled out for seru
tiny since Pontocune Novocan and Nuper
cune have all been employed ¢ 8 1 3 NMore
over it 1s difficult to condemn these drugs or
amy others m lght of the fact that cramal
nerve palsy has occurred following ding
nostic lumbar punctures where no drug at
all has been mjected mto the subarichnord
space? 1T * 4

Perhaps the only time that the local anes
thetic agent might be condemned 1s when ex
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wremel lugli concentrations arc emploned
Hanaver, the strongesl concentriion of No
socun (procune ) adsocated at the present
ume for use m repion) black gs S and
Tundy ot of * have shown that a 174 concen
tration of s deng, ds reguired to cance none
dumice of mpecded e e adnechsnd
sprec of 1 dog

Memingitis or Momngeal Trenation ~\ax
on*® attnbutcd  abdueens nene palsy to
mennzeal rntation ind Babeodk 12 attnbuted
Ius five cases to cont wmnted solutions of im
ported Stov unc or Tropicoc une \While there
15 00 queston that prrdsas and parcas of
the ocultr muscles wd cven loss of spht may
accur from 1 menmgtis 1t 1 wnhikddy that
this 15 the meclnmsm followmg Tambar pune
ture unless 1 scptic memngtis from impgoper
technique occurs Reonedy ind Lockhrt ™
pout out that spml fhuds cvimned dunng
the paresis m all eascs they raviewed were
found to be normal  On the other hand tho
state that 1 Jow grade mfcction from some
flaw n techmgue conld be responsible for
parthsis of the abducens norve ™

Dattner and Themas#* suggest the possi
bilits that 1bduccns nanve pirlysis mu re
sult from a latent virus nfoction but admit
this ta be “pure speenlation ™

Increased Intracramal Pressure —Ans m
creasc n the intracramal pressure would tend
to forcc the brun downward cwsing 1t to
exert traction nd pressure on the eramal
nenves  this has becn mentioned 1s 1 possible
mechamism of cranmil nerve myury ¢ On
the other hand Bryce Smith and Macintosh 17
beleve thit the nenve may be stretched but
that the lesion stsclf 15 due to reduced not to
the raised sntrrcrimal pressure which Par
clough has suggcstcd may be responsible

Interference with Binocular Viston ——Fur
clough 1¢ suggests that the cause of abducens
nerve palsy 15w mtcrruption by the spimal
tap or the drus, uscd of one or more of the
essentinls necessiry to binocular vision  This
theory 1s not mentioned or supported by other
authors 1¢porting on cases of abducens nerve
palsy
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SICNS AND SYMPTOMS

Onsef M hien the damage 15 cosed iy
neurolytte deug, the onset s sudden and pro
droml svmploms do not occur On the other
fond <ol nerve paresis or panalyss fol
Towang 2 prncture of the dura alone or fol
Ty, spinal estheat nandls does not de
vlop for 3 ta 21 dass and prodromal signs
wd ssmptoms wsnalhy oconr The signs and
svnptams of palsics of the erunal nenves from
the e Iatter cawses ane those detuled bhelow
They ane the ones which mw sl ananads
ous omet of an abducens nonve pals Those
placs which follaw the use of 1 neurolvtic
drurg arc 1 known htzand of using such 2n
apent

Prodromal Svinptoms —Prior to the de
vdJopment of the signs and symptoms of
crwmtl nenve injury with a slow onset follow
ing puncture of the dura, the patient ma
complun of symptoms rcsembhing those which
wecompny & Jow spintl flud prossure follow
g 1 spietl tap and meluding (1) @ typical
postspinal puncture headache (2) dizziness
(3) nausea nd (4) a stiff neck

When these symptoms oceur thes may pro
gress no further but beeause of ther poten
tinl sigmficance they eannot be viewed Iighth
—they wdicate that vigorous treatment to
correct them must be mstituted mmedntely
Othiervase crwmal nenve dumnge mmy ensue

Paralysis or Paresis of the Cranial Nerve or
Nerves Involved —These imph  erther motor
and/or sensory Joss of the structures the
ncrve supplies depending on the type of
fibers the parilyzed nene contuns  For e
ample {1} the acoustic nenve 1s enhircly
sensory  (2) the abducens nenve 1s entirely
motor  (3) the tngemml nene 15 manly
sensory but docs hwe 1 motor component
nd (4) the glossopharyngend nerve contuns
2 relatively equal number of sensory and
motor hbers

When any of the nenves to the ocultr mus
cles are imvolved a squnt results nd photo
phabia blursing of tiston nd esophoria may
ensue  Since the abducens nerve 1s the one
affected in the greter number of cases st 1s
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Their conclusions are easily explamned—when
1 patient sits or stands the brun sags bechuse
of the effect of gravity and if the cushioning
effect of the cerebrospinal flud 1s no longer
present due to leakage it 15 reasonable to
assume that evcessne traction or pressure on
the cramal nerves will result

Anatomy of the Crantal Nerves —Most of

the crimal nerves are subject to pressure or
traction 1f the cerebrospinal fluid 1s reduced
The trochlear nerve being the most slender
and having the longest mtracramal course
might perhaps be thought to be the most vul
nerable but on the contran  the abducens
nerve 15 more ‘vulnerble because (1) ats
course 1s also long (2) 1t makes 1 sharp bend
over the angular apex of the petrous temporal
bone through Dorellos canal and (8) as 1t
passes betw een the pons and oceipital bone 1t
1s crossed by the nterior nferior cerebellar
and the internal auditory artery 16 34 3 These
obstacles predispose to 1ts compression when
hypotension of the cerebrospinal fluid oceurs

Damage to Blood Supply to Nucleus of the
Sixth Nerve and Hypoua or Anoxia —The
blood 1s supphed to the abducens nucleus via
two very narrow arteriie medianae from the
basilar artery and 1t 1s possible (though un
hkely ) that a vascular acaident or any pro
longed hypotension durng the surgieal pro
cedure or 1 the postoperative period might
result 1n hypovia or anowia of the nucleus
and consequently 1 palsies of the abducens
nene *

While Dattner and Thomas 3 believe this
to be unlikely the theory 1s supported some
what by the fact that cramal nerve palsies
have occurred m the absence of dural punc
ture WWoltman *® has ated two cases of 1b
ducens nerve pilsy subsequent to ether ancs
thesia Counille 37 has reported several cases
of cranial nerve palsy (abducens nerve
cluded) following inhalation 1nesthesia and
Norman 42 noted a case of partial nght third
cramal nerse pilsy following anesthesit with
Pentothal d tubocuranne chlonide c¢yclopro
pane and oxvgen In these cases the complie
tion could hve been caused by anova

Neurolytic Drugs —Occasionlly the gas

COMPLICATIONS OF REGIONAL ANLCSTHLSIA

serian (semiunar) ganghon 1s mjected with
alcohol or phenol s 2 therapeutic measure to
rehieve the pam of tngemnl neuralga (he
douloureux) If the needle point 1s misphced
and les outside the capsule of the ganghon
craml nenve palsies my ensue particularh
those of the oculomotor the trochlear nene
the abducens nerve and the glossopharyngeal
nerve

Local Anesthetic Agents —The direct achon
of the local anesthetic agent on the cramal
nenves or therr nucler has been suggested s
1 possible cruse of palsy 1" Tt 1s possible that
this iught have been 1 factor i the earlv
duys of spinal anesthesia when drugs for
spinal anesthestt were m their deselopmental
stages Spielmeyer 33 1n hus article on Stovame
pomts out that if nerve cells are affected by
anesthetic agents at all it 1s most Iikely that
of the cranl nerves the abducens nerve
would be mvolved since there re fewer cells
m 1ats nucler  The hypothests that Jocal anes
thetic agents m1y act diectly on the crinial
nerves my also be somewhat supported by
the constderition of Kennedy 1nd Lockhast °
who note the superficinl relationship of the
abducens nene to the fourth sentricle nd
wnte It must be remembered also that the
abducens nerve has a superfictal relation to
the fourth \entnele which communicates with
the subarachnoid space into which the anes
thetic agent 1s mjected

However with the time tested low touaity
local anesthctic agents 1 use today 1t 15
highly unlikely that the touiaty theory 1s 1
sigmficant ctiological factor in cramal nenve
palsy In the cases of abducens nene palsies
which have recently occurred no one local
anesthetic agent can be smgled out for scru
tiny since Pontocmune Nosocun and Nuper
cune have all been employed ® # 1T ** More
over 1t 15 difficult to condemn these drugs or
any others in hight of the fact that cramnl
nerve palsy has occurred followmg ding
nostic lumbar punctures where no drug at
all has been injected mto the subarichnoid
space' 172 4

Perhaps the only time that the local anes
thetic agent might be condemned 1s when ex
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an abdominal binder andf necessary epidural
(perdural) mycctions of salme vin an ndwell
g catheter (sce Chapler 20 page 190)

Trevent Atrophy of Muscles —Since the
palsy 15 only temporary m most cases, the
muscles mvohcd should be stimulated with
welh gihanie current to provent atrophs
from disnse

Consult an Ophthalmologist —When the
ocular muscles are mvolved, s they are m
the greater number of cises 1 speahst
should be consultcd  Usually he will cover
the eve to chimnate the distressing diplopia
Howerver no attempt to correct the squint
will be made until the lesion has persisted
without improvement for At least 1 yar??

Prognosis —Most crimal nen es affected by
paresis will as with the usual penpheral
Nen ¢ njury, return o normal function Those
which occur from Jumbar punctures or spinl
anesthesia particularly abducens nenve palsy
usually resolve m onc week to four months
From their own experiences and 1 review aof
the hteraturc hennedy and Lockhart ™ con
cluded that 90% of the cases of abducens nen e
palsy following spinal anesthesia recover
8 weeks or less If the palsy results from the
use of a neurolytic drug nine months to onc
vear masy be necessary for recovery

In spite of the fact that most cases of
cramal nenve palsy recover, the prognosis
must be guarded as Hingson et al? report 1
case of ibducens nerve palsy of five years
duration with no ymprovcment Thorsén ! also
cates cases of permanent paralysis

COMMENTS

Lumbar Puncture Death —This 15 due to
damage to the vital centers 1n the medulla
1t 15 most hikely to occur with the patient 1n
the sitting position  To date this type of prob
lem has not been ¢ncountered at the Mason
ghmc On thus subject Maxson 40 warns that

By careless and rapid withdrawal of large
quantties of spmal flud through a large
needle with the patient i the siting pos
ture the normal water cushion of the bram
1s removed and hermation of the brain stem
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through the foramen magnum may occur In
such a crse death is due to pressure on the
meduthing conters ad may be sudden Most
of the recordad €ses had intracramal tumors
others ¢erehral homorthage A spinal anes
thesin should nescr b attempted 1o stich
cwes amd Inmbar punctare 3 performed
should be done 1 the Iateral posture. A small
aliber necdle 15 4 safeguard ™7

Crani1l Nerve Palsy Pollowing the Use of
Trichloretiylene {Tnilene, Trimar) —At the
present ime trielorethnlene is bang used
cutensindy s an anlgesic dunng obstetrieal
Iabor  Often obstetneal patients arc given
spinal ancsthetic st before delinery  Should
a cranial nene palsy ensue the phyvsician
mght condemn the regional block procedure
1t must be emphasized that tnchlorethslene
was ongnilly employed to treat tngemunal
neuralpa because of ats depressant action
on the erimnl nerves This depressant action
on the nervous tissuc may result in cramal
nene parbysis patticularly af the drug s
used over 2 prolonged penod, if 1t has started
to decompose or if 1t 15 given i A closed
system  Twent two incidences of cramnal
nene palsy following the use of this drug n
anesthes1t have been ated*  In addition to
these 22 cases 2 eases of fa01) nene pals
following the use of Tnlene for Inbor and
delnery were desenibed 1n a1 recent letter to
the author

If cramal nerve prlsies following the use of
trichlorethylene do not clear watlun a month
they may be perminent or at least semm
permanent, 1¢, lst 6 months or longer+”
While the tngeminal ind fac1al nenves are the
ones usually involved palsies of all the crantal
nerves with the evception of the first second,
ninth  and eleventh nenes have been re
ported following the use of trichlorethylene 4

Convulsions and Retinal Hemorrhage Fol
lowing “Pressure  Caudal —Not mfrequently
the nesthesiologmst 15 requested to perform
pressure caudnl mjections for sciatic or back
pain This entuls the rapid anjechion of 50 to
90 cc of solution into the caudil cannl The
solution must be njected mpdly so that st
will not escape throngh the foramua nd thus
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nteresting to note that (1) s meidence
15 greater 1 women than 1 men (2) the
ratio of uniateral to biateral palsy is 3 to 1
and (3) nather eye 15 predommantly m
solved 1t Yurthermore, the affection may de
velop on the side opposite the one on winch
the patient 15 lying at the time < Jarge amount
of spmal flud is Jost beeause the bram sags
toward the side wlieh 15 down, placing the
greatest tension on the opposite nerve  Bryee
Smuth and Macintosh 17 cste such a case fol
lowing the admumstration of a spinal bloch

PROPHYLAXIS

Prophylaws to a Jarge extent diupends on
whether a neurolytic drug s to be mjected or
a spwal puncture performed

Prevention of the Incorrect Placement of
Neurolybie Drugs Dunng a Gassenian Gar
ghon Block —~When neurolytie drugs are to
be mjected mto the gassenan (semifunar)
ganghon the only prophylactic measures
winch may assore cormvest placement of the
needles ate (1) xray stodies of the place
ment of the needle (2) mjection of a Dio
drast solutton equal to the amount of neura
hnhe agent to be used followed by roentgen
studies withun 2 to 5 munutes to determme
whether the solution remans within the cap
sule of the ganghon or spreads dffnsely  and

{3} injections of small amounts of Jocal anes
thetic agents and study of thewr effects prior
to the mjection of the neurolytic drug
Even when these precautions are taken 1t
15 possible that cramal nerve damage may
result from a change m the needles position
due to (1) movement by the patient due
to pamn which accompanics the mjection of
a neurohy e drug or (2) shght changes 1n
the patients posibon during the interval be
tween the taking of the x rays and the dect
sion to inject the nearolytie drug

Recently Jaeger # has suggested that the
gassenan ganghion be blocked ({coagulated
and destroyed ) with botling distsHled w ater as
2 means of noding the dangers m‘.nhid mn
the use of neurolynic drugs Ho states “Tt x5
mprobable that damage to the brain or other

COMPLICATIONS OF RLGIONAL ANESTHESIA

cranial nery es will result 1f no more than I mi
of water 15 mjected at any one tme since the
water tumperature s immediately lowered to
a safe Ievel the nstant st 15 diluted by the
mtracraniil cerebrospinal fwd”

Prevention of Cramal Nerve Palsies Fol
lowing a Spmat Tap —As Greene et al * state
“Prevention of postpuncture palsies of the
craniil nerves begms with the prophylaxs of
the Jumbr puncture headache  This praphy
Taxis consists of (1) wse of a small gauge
ncedle, (2) use of a Greenc or penedpont
needle (3} hydration and replacement of
blood lass and (1) bed rest ete {see Chap
ter 20 page 183} If a postpuncture headache
should develop cven though some or all of
these. steps have been observed 1t should nat
be considered mn 2 casual manner but freated
vigorgusly as adyocated sn Chapter 20 page
190 It must alueys be remembered that ths
type of headacle may be the foresunner of @
cramal nerve palsy

Greene et al ™t beheve that the most effec-
five and prompt means of remoying the threat
of palsy 15 recumbency, but this 15 not neces
sanly true It 1s granted that bed rest will
prevent the downward pressure, bat as the
patient hes down and the bram sags upward
traction 1n a diffcrent direchion may devclop
The case cted by Bryce Smitk and Maem
tosh 27 and mentioned above 15 a good Mius
tratron

The prophylache vse of meotime acd o
dilate the vesscls of the bram and mcrease
the production of spimal flmd by the chorad
plevus is questioned by Greene et al 2! on the
basis that sts achon mcreases the volume and
relative weaght of the bran and therefore
aggravates the traction or pressure YWhether
or not this 15 an amportant consideration only
further expenimental studies can determine

TREATMENT

As soon as palsy or paralysis )s noted the
following therapy should be mashituted

Correct Headache ~If the headache ss still
present when the palsy occurs it should be
vgorously treated with bed rest, hydration
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an abdominal Dinder and of neoecears epadural
{pendural) myections of ealine vivan ndudll
e citheter (sce Chapter 20 page 100)

Prevent Atrophy of Muscdes —Smee the
palsy 15 ol temporany in modt s Al
muscles imolved Ahonld b immtated wath
weth galhame crent o prevent attophn
from disnse

Consult an Ophthalmologint —When the
ocular muscles are imvohed as thes are in
the grester numbir of ciees 1 apeanbiat
should be conulted  Usually hic will cover
the ere to chmimate the disticwang diplopi
However no attempt 1o conect the squint
will be made until the Jeuon has perasted
wathout improvement for 2t Jeast 4 vear

Prognosis —Most erinial nenes aflected Iy
paresis wall as wath the wsunl peripherd
henenjury rcturn to normal function Thos
whuch oceur from Tumbar punctures or spinal
anesthesia particularly abducons nonve pals
wuah resolic 1n onc week to four months
From their own wpenences and 1 review of
the ltcrature hennedy and Lockhart ™ con
cluded that 90 of the casc s of abducens nen e
palsy following spinal ancsthesiy recover n
8wecks or less 1f the plsy rosults from the
use of a neurolytie drug ninc months to onc
vear may be neeessary for recovcrny

In spite of the frct that most cascs of
cramal nene palsy rccover the prognosis
must be guarded s Hingson et al® report 1
sz:;f abducens nene palsy of five years
m: on Wwith no unprovement Thors¢n * also

s cases of permanent paralysis

COMMENTS

f;‘l;mbnr Puncture Death —This is duc to
. iisiohzle vital centers ma the medulla
o sty f'l) to occur with the patient in
e fos g position  To date thus type of prob
o OUOtlbeen encountercd it the Mason
5y Carcln this subject Maxson 1° warns that
qlmhtmsessfand rapd withdrawal of Inrge
needle :1) spmal flud through a lrge
ture thew h the patient in the siting pos
16 normal water cushion of the bramn
oved and hermation of the bramn stem

It
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through the foramen magnum may oceur In
ench 2 ¢ death is due to pressure on the
medullay centers and may be sudden Most
of the reeorded cses hadaintraeramal tumors
others corebeal homorthage v spinal anes
thray <hould never be attempted in such
cwee md Tumbar puncture i performed
diondd e done i the Tateeal posture A small
abber needle 1e a4 afogrd

Cramal Nenve Palsy Tollowing the Use of
Trchlorethvlene (Trilene, Trimar) —At the
preant time tnddoretinlene s beng used
aenuvel 1s an anlgesie dunng obstetrical
Fibor  Often olistetrica] patients are given 2
apinal ancsthetie just before dedineny Should
a cranil nenc palss cosue the physician
might condomn the regional block procedure
It must be cmphasized that tnchlorethylene
ws ongnally amplosed to treat trgeminal
nourifgn beewuse of ats depressant action
on the ermi nanves This depressant action
on the ncnous tissue may result i erannnl
nine paralvas  particulerly of the drug s
used over 2 prolonged penod f at has started
to dccompose or 1f 1t 1s given mn 2 closed
qystem  Twenty two maidences of eramal
ncne palsy following the use of this drug in
anesthesit have been aited* In addition to
these 22 cases 2 cases of faml nenve palsy
following the use of Talene for labor and
delivery were deseribed 1n 2 recent letter to
the nauthor

If eramnl nerve palsies following the use of
trichlorethylene do not clear witlun @ month
they may be permanent or at least semu
permanent 1e lst 6 months or longer+
While the trigermnal and facinl nerves are the
oncs usuilly imvolved palsies of ll the cranial
nerves with the exception of the first second
mnth and cdeventh nenes hawve been re
ported followng the use of trichlorethylene 42

Convulsions and Retnal Hemorrhage Fol
lowing Pressure” Caudal —Not infrequently
the nnesthesiologist 1s requested to perform
pressure caudal mjections for sciatic or back
pamn This entuls the rapid injection of 50 to
90 cc of solution 1nto the caudal canal The
solution must be njected rapidly so that 1t
will not escape through the foramina and thus



232

fail to elevate the pressure n the eprdural
space
Following the mjection of the solution 1t 15
common for the referrmg physician to manip
ulate the patients legs and back This 1s
usualls performed with much vigor Because
the manmipulation of the back s attended with
pam the patient must recen e erther 1 regional
anesthetic or 1 general anesthetic  Following
regional anesthesia we have observed con
vulsions not due to systemie toxic reaction
Followng general anesthesia and this tech
mque Callthan  McConville and Goss *+
have observed § cases of retmal hemorrhage
Convulsions —To perform a pressure caudal
and back manipulation 1t has been our custom
at the Mason Clinic to (1) place the needle
m the caudal cnal (2) inject 30 cc of 1%
Avlocamne solution (8) wait 15 mmutes for
the anesthetic effects of the \vlocaine to be
come well established (4) then nject 50 to
70 cc of normal salme rapidly until the patient
coraplains of erther an aching between the
scapula or 4 headache and (5) wigorous
mampulation of the back and legs
On 1 number of occasions after 30 to 40 cc
of the saline had been mjected and before the
complaint of headache the patient had a con
vulsion which lasted 10 to 20 seconds Pre
sumably this 15 due (1) to motion of the
cord caused by the rapid mjection of the
sahne or (2) to the increase m the spinal fuid
pressure which results from fitling the eprdural
space which then forces the cerebrospmal
flud from the dural sac into the cramal cavity
ncreasing intracramal pressure To date we
have seen no untoward effects from erther the
mjection the convulsion or the mampulation
These pahents are never given general an
esthesia prior to such an mjection and when
ever the patient complamns of pan between
the scapula headache or has a convulsion the
mjection 1s suspended but the mampulation
15 performed
Retinal Hemorrhage —Callahan  McCon
wille and Goss 45 have observed retinal hemor
thage following back manipulations under
general anesthesta Therr techmque originally
consisted of (1) anesthetizing the patent
with soduum Pentothal (2) mserting the
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needle mto the caudal canal (38) mjecting
rapidly 90 to 125 ce of normal saline (4) re
moving the needle and (5) vigorous manipu
lation of the back and legs They observed 8
cases of central retinal hemorrhage limited to
one eye following this technmque The patients
man complant was blurred vision In time
the hemorrhage disappeared wnd no untoward
ocular mvolvement other than  central sco
toma 1n one case resulted Since they have ob
served retinal hemorrhages i these patients
thev have changed therr techmque as follows
{1) Pentothal 1s 1dmmstered unti] the pahent
1s unconscious (2) the back 15 mampulated
(8) the caudal needle 15 mnserted nd (4)
only 60 to 80 cc of normal sihine 15 mjected
It will be noted that the back mampulation 1s
performed prior to the jection of the normal
saline and that the amount of saline mjected
has been substantially reduced 1t was felt by
these physicians that the vigorous mampula
tion of the back after the mjection of the
saline exerted an additive effect on the pres
sure already created by the mjection of the
normal saline and my have been responsible
for the retinal hemorthage Since they hue
changed their techmque fewer retinal hemor
rhages have occurred The exact mechamsm of
this type of hemorrhage has not been deter
mined

It 15 the authors opmion that giving the
general anesthetic may create a dangerous
situation because the signs that the eprdural
space has been almost filled with sahine 1€
complaint of headache pan between the
shoulders or convulsion are not available
Thus a dosage of the saline 1n excess of that
which 15 needed to fill and exert pressure 1n
the epidural space may be admmstered
Farr % found that the whole epidural space
of fresh cadavers was filled by 118 cc of an
aqueous solution of sodium odide mjected
through the sacral canal and that 89 cc of this
fluid extended up to the 4th thoracic segment
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fasl to elerate the pressure m the epudural
space

Follow g the jection of the solution 1t 1s
common for the refernng physician to mamp
ulate the patents legs and back This s
usually performed with much vigor Because
the mimpulation of the bck 15 attended with
pun the patient must receive either 1 regonal
anesthetie or 1 general anesthetic  Following
regromy] nesthesia we have observed con
vulsions not due to systemic toxic reaction
Followmg general anesthesia and this tech
nque  Callahan MeConwille and Goss*
have obsened 8 cses of retinal hemorrhage

Contulsions —To perform 1 pressure caudl
and back mampulition st has been our custom
at the Mason Chimic to (1) place the needle
wn the caudal canal (2} mject 30 cc of 12
\ilocaine solution (3} wat 15 mmutes for
the anesthetic effects of the Yylocune to be
come well established {4) then inject 50 to
70 ce of normal saline ripidhy until the patient
complains of either an aching between the
scapulr or a herdache and (5) vigorous
mantpulation of the back and legs

On a number of occasions after 30 to 40 cc
of the sahne had been injected 1nd before the
complant of headache the patient had = con
vulsion which lasted 10 to 20 seconds Pre
sumably this 1s due (1) to motion of the
cord caused by the rapid injection of the
sahne or {2) to the ncrease m the spmnl flmd
pressure which results from fling the eprdural
space wiich then forces the cerebrospinal
flurd from the dural sac into the eraninl cavity
ncreasimg intracrinil pressure To date we
have seen no untoward effects from esther the
njection the convulsion or the mampulation

These patients are never ginen general an
esthesia prior to such an mjection and schen
ever the patient complams of pam between
the scapuls headache or has 1 convulsion the
mjection 15 suspended but the mampulauon
ss performed

Retinal Hemorrhage —Callahan  \McCon
ville and Goss* have obserced retinal hemor
rhage following back mampulatons under
general anesthessa Therr techmque ongmalh
consisted of (1) anesthetizmg the patient
with sodwm Pentothal (2} mnsertng the
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needle mto the caudal cmal (3) mnjecting
raprdly 90 to 125 cc of normal salime (4) re
moving the needle and {5) vigorous mimpu
lation of the back and legs They observed 8
cses of centrtl retimal hemorrhage homted to
one ey e follow ing this techmque The patients
mam complunt was blurred vision In time
the hemorthage disappeared and no untoward
oculir i olvement other than 4 centril seo
tom1 1n one case resulted  Since thev hnveob
served retmnl hemorzhages n these patients
they have changed their techmque s follows
{1) Pentothnl 15 admimstered untl the patent
1s unconsaious (2) the back 1s mampulated
{3) the cwudal needle 1s mserted nd (4)
onk 60 to 80 cc of normal sthme 15 mjected
It will be noted that the back mampulition s
performed prior to the mjection of the normal
sthne and that the amount of salme mnjected
has been substintially reduced It was felt by
these physicians that the vigorous mampula
tion of the back after the mjechon of the
saline exerted an additive effect on the pres
sure already created bv the mjection of the
normal s1lne and mas have been responsible
for the retinal hemorthage Smce they hue
changed therr techmque fewer retmal hemor
rhages have occurred The evact mechamsm of
this type of hemorrhage has not been deter
mned

It 15 the authors opunon that grung the
general apesthetic may create a dangerous
situttion beeguse the signs that the epidural
space has been almost filled with sdme 10
complamnt of headache pun betueen the
shoulders or convuluion are not wauhble
Thus a dosage of the siline 1 excess of that
which 1s needed to fill and evest pressure in
the eprdural sprce mav be admmstered
Farr * found that the whole epiduril space
of fresh cadavers was filled by 118 cc of 2
aqueous solution of sodwn todide wjected
through the sacral canal and that 89 cc of this
flurd extended up to the 4th thoracic segment
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Miscdlancous Compheations from Paralysis of the

Autonomic Nervous Systun

Omm nias bypotension there are 1 oum
ber of comphieitions which hawe been 1o
ported from paralvs of the svmpathetic por
tion of the autonomic nemvons watem These
hae mamh accurred following spinal and
epidural block procedures but maw appear
followng penpheral nenc Blocks of the
splanchme (celine) plaus or of the Tumbar
ssmpathetic gangha Yrom the number of
teports an the hiterture #t ean be assumed
that the complicitions discussed 10 this chap
ter are infrequent  Thus 15 fortunte sinex
they are usually of a scrious nture

PULMONARY T'MBOI 1SM

Pulmonary embolism during or shortly fol
lowing spmal epdur] and Jumbr symp1
thetrc blocks has been rcported !+

Etiology —According to Ow ens and Smuth *
:‘hen one part of the body's arculttory sys
em1s dilated by a block another part must
fO;lstnct to compensate for this shift 1n blood
“gollme Discussing the application of this

rrowing lending” theory  (hemometahine
::)a)lpropcsed by DeBakey et al ¢ as it apphes
S tl}l]nllbar syn:pathehc block Owens and
t}::l bs!ate Followng a lumbar sympn
i L}? 110ck there 1s a marked vasodiltation
- ¢ lower extremity assocatcd with
¢ase m blood volume and rate of blood
leﬂ\V tHere we have blood borrowed by the
bogda the expense of the remamder of the
vclu);nas indicated by cooling and de crcase 1n
Py e of pulse deflection and totl volume
¢se areas [rest of body] as noted on a

plethvamogriph Not all of the expense of
this duft of Blood is borne entireh by the
oppmite Irg, smee its decrense §s not as great
as the ather kegs increrse Here cvery organ
thit can afford to lcod blood does so and
the amount dopends on the qualits and quan
tts of the hift~

When this "horrowing lending” 1s crused by
1 regronn] block procedure in the elderly pa
tient wath artcniosclcrotic heart disease, Owens
and Smith behieve that the patient 3s 2
precinous position If 1 pulmonany ifarction
desddaps at this time 1t would probably result
in death  The combmmation of pre-custing
heart discase reduction of blood supply to
the heart by the block and additional mvo
cardinl ansufficienes produced by the spasm
from the pulmonary embolus are more than
such a patient could sunve

Turther they feel that in treating throm
bophlebtis excessnve mampulition or move
ment of the bloched leg or legs together with
the dilatation from the block freilitates the
release of 1 thrombus or the breaking off of
i embolus  One would conclude from this
that 2 patient should not be permutted to be
wimbulatory 1mmedtely following a lumbar
sympnthetic block— hypothesis which chim
el experience his not entirely substantiated
for often this block nd early ambulation 1s
one of the trentments used for thrombo
phlebitis

Signs and Symptoms —The signs and symp
toms of pulmonary embolism are well known
to physicians  the cardinal ones are (1) pamn
in the chest (2) oxygen want (3) pulmo

[2351]
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PHLEBOTHROMBOSIS AND
THROMBOPHLLBITIS

Allen Barker and Hines? beheve that from
a chmeal standpomt ne differentistion be
tween thrombophlebitss and phlebothrombosss
should be made as 1t will only result 1n con
fusion By defimtion phlebothrombosis 1s par
tial or complete venous occlusion by an mtra
vascular clot which 15 unassoctated with m
flammation the clot bemg loosely attached
to the vem wall ** On the other hand throm
bophlebitis 15 pirtial or complete s enous oeclu
sion by n miravaseulir firmly adherent clot
which 1s assocrated with and dependent wpon
mfammation of the ven wall 3 Ochsner and
DeBakey ** feel that phlebothrombosis may
exst for a short ttme prior to the onset of
thrombophlebitis

Etology and Prophylaxis —While the 1w
thor wnd Ius nssociates have not observed phle
bothrombosis attnbutable to 1 regiont block
Wasmuth ¥ states  Phlebothrombosis 1s de
fined as the mtravasculwr coagulttion of
blood Dunng anesthesia the occurrence
of phlebothromboss follow s the retardation of
blood flow exther by external pressures or the
suppression of arculation by other means
Spinal anesthesta with the penpheral vaseu
lar paralysis of the lower extrermbies fre
quently lays the groundwork for thrombosis
if precauhonary steps are not taken to allew;
ate these dangers Elastic bandages apphed
snugly around the legs prevent the pooling
of blood 1 the venous system by constant
external pressure  Other prophylactic steps
are (1} asod depression of cireulation espe
cially by hypotension  (2) prevent pressure
at dangerous pomts such as the pophteal
space and (3) prevent stretching of the
himbs with concomitant stretching of vessels

“The use of elastic bandages on the legs 15
not without danger Therr efficiency m pre
venting phlebothrombosis from stagnation of
blood 1s great However dunng bouts of
hypotension the external pressure apphed to
the leg may become greater than the artenal
pressures Long penods of 1schemmhof the
penpheral tissues are to be avorded
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Treatment — The treatment of phlebo
thrombosis 1nd  thrombophlebitis following
regional block procedures ss the same as that
which follows the discase from other causes
and consists of anticoagulants Bwid therapy

surgrieal  Ligations  antibioties  sympathetic
block ete
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INCIDENTAL COMPLICATIONS






Inttoduction to Pait 111

Thus vant of the book discusscs those compheitions which occur dunng or
following 1 regional black procedure They are not defimtely 2 direct result of
an untow 1rd phirmacologicd 1ction of the drugs usad tissue damage from lytic
drugs or triuma asoated with the techmque They may be directly or
dircetly associated with the block procedure and may occur followmng local 15
filtration penpheral nerve block and spanal or epidural block



CHAPTER 26

Bioken Needles or Catheters

"Tite snzavace of a needle or a catheter may
be of hitle sigmBeance other than to create
a momentan]y embarrassing situation pro
vided the put of the needle or catheter re
maung 1 the patient 1s easy to retnese Un
fortunately thes 1s not always the ease Dur
mg the past fourteen years the author has
had four needles and two plastic catheters for
contiiuous h breal 1n sur
gery bemng required for their evtrachon Of
the 4 needles one broke while giving a single
dose caudal with a non malleable 19 gauge
needle one while inserting a needle for a
transsacral block another while seelang pares
thesias for a brachial plexus blockh and the
fourth 2% hours after a continuous caudal
anesthetic with 2 malleable needle had been
established and three doses of the local anes
thetie drug had been gnen with success (see
Fagure 46 page 243) The two plastic ep
dural catheters had been i place m the ep
dural space for approumately 7.

2 hours n an
attempt to effect a prolonged sympathetic
block when they broke The break occurred
where they entered the shin and the brolen
end then submerged mto the subeutaneous
tissue (see Figure 47 page 243)

ETIOLOGY

Focal Weah Spots—When a needle or
catheter breaks 1t 15 usually cansed by styess
bemg placed on a Anown or unknoun weal
spot In the case of needles focal weak spots
wsually occur at the pomt where the shaft of
the needle 15 fitted to the hub or where a
bent needle has been straghtened  In the
case of plasuc catheters we have found that

the focal weak spot 1s usually where the cath
eter emerges from the shin

In the needle which has a foeal weak spot
breakige may result even when the needle
15 handled correctly but 15 more prone to
occur when 1t 1s forced agawst bone or when
an attempt to change s directron 15 made
without first withdrawing the pomt to the
subcutaneous tissues

Incorrect Method of Inserting Catheter —
In any continuous regional block techmigue
the sheaning off of a plastic or ureteral cath
eter by trymg to withdraw the catheter from
the needle once the catheter has passed the
tip of the needle 15 an wherent danger of this
techmque *

PROPHYLAXIS

Brealage of a needle or catheter may not
be the fault of the physician but may result
when the patient 1s turned or moved This
appeared to be the cause m the one case men
tioned m which 1 continuous caudal needle
broke The same cause must have been oper
ative n brealing the two plashie catheters
which had to be removed by surgery smce
sumilar catheters taped m place 1n the same
fashion have not broken although they have
been left mn place for seven days Neverthe
less the following precautions will prevent
or mummze the breaking of needles or cath
eters m the patient

Chech Al Needles and Catheters Carefully
—Prior to use all needles and catheters
should be carefully exammned for weal spots
and the shylet cheched to see that st 1s freely
morvable A stylet which 1s stuck m a needle

12423



BRONIN NEEDITS OR CATHETERS an

B s Ak ALk aang'ed -7 (atheter 1s taped 1 plce eare should he tiken
r to see that it does not turn 2t an acute angle
{ w ot antass the shin

Do Mot Straughten Bent Needies —Once
the shaft of 2 necdle has heen hent it must
be discarded not strughtened and reused
To stanlize and reuse such 1 needle 1s to ask
for troublc  The great myonty of ncedles
m use todey will rust when ther polished
surfice has once been dimaged and ths
misting results 10 1 focrl weak spot

Use Sccunty Bead Needles —Since most
needles wluch beenk dunng field block Tocal
mfiltration and nenve block break at the june
tion of the huly and shilt the use of secunty
hod needles wall prevent the physican from
acardentally nserting the needle to that pomnt
fhus f 1 secunty beid needle does break
1t the junchion of the shaft and the hub 1t 1s
casth removed (see Digure 19 page 244)

Hiandie Needles Correctly ~—Never should
1 needle be foreed agunst 1 bomy Jandmark
(sce Digure 30 page 243) Likewise ats shaft
should never be bent when chingingats direc
tion (sce Figure 31 page 245)

Do Not Withdraw Catheter Once It Has
Passed the Tip of the Needle —When cath
cters are used they must be carefully mnserted
and once the catheter has passed the tip of
the needle it must never be withdrawn while
the needle remuns mserted or the citheter
may be shetred off* If the catheter meets
an obstruction and cannot be advanced after
it has passed the poimnt of the needle then
both the needle and catheter should be with
B drawn simultaneoush  and the procedure

started anew
Do Not Reuse Needles Indefinitely —Re

Figure 46 Broken malleable caudal needle (A) An
tenor postenior view  (B) Lateral view

may tndicate a rusted spot in the needle while
one which 1s difficult to move i 1 catheter
may indicate that the catheter has been ster
ithzed with a sharp bend m 1t

Avoid hanlung a Catheter — A catheter
should not be kmhed dunng sterhzation
This may be avoirded by stenlizing catheters
m Petry dishes (see Figure 48 page 244) or
transparent cellophane tubes” * \When a

Figure 47 Broken plastic catheter



CHAPTER 26

Bioken Needles o1 Catheters

T prearace of a needle or 1 catheter may
be of lttle sigmficance other than to create
a momentarily embarrassing situation pro

vided the part of the needle or catheter re

mamming m the patient 1s easy to retrieve Un

fortunately this 1s not always the case Dur
mg the past fourteen years the author has
had four needles and two plastic catheters for
continuous anesthesia break in patients sur
gery beng required for their extraction Of
the 4 needles one broke while giving a single
dose caudal with a non malleable 19 gauge
needle one while nserting a needle for a
transsacral block another while seeling pares

thestas for a brachial plexus block and the
fourth 2% hours after 2 continuous caudal
anesthetic with a malleable needle had been
estabhished and three doses of the local ames

thetic drug had been given with success (see
Figure 46 page 243) The two plastic ep1

dural catheters had been 1 place 1 the ept

dural space for approumately 72 hours 1n an
attempt to effect a prolonged sympathetic
block when they broke The break occurred
where they entered the shin and the broken
end then submerged mto the subcutaneous
tissue (see Figure 47 page 243)

ETIOLOGY

Focal Weak Spots —When a needle or
catheter breaks 1t 1s usually caused by stress
bemg placed on a known or unknown weal
spot In the case of needles focal weak spots
usually occur at the pomnt where the shaft of
the needle 1s fitted to the hub or where a
bent needle has been strughtened In the
case of plastic catheters we have found that

the focal weak spot 1s usually where the cath
eter emerges from the skin

In the needle which has a focal weak spot
breakrge may result even when the needle
1s handled correctly but 1s more prone to
oceur when 1t 15 forced agamst bone or when
an attempt to change its direction 15 made
without first withdrawing the pomt to the
subcutancous tissues

Incorrect Method of Inserting Catheter —
In any continuous regional bloch techmque
the shearing off of a plastic or ureteral cath
eter by trymg to withdruw the catheter from
the needle once the catheter has passed the
tip of the needle 1s an wherent danger of this
techmque *

PROPHYLAXIS

Breakage of 1 needle or catheter m1y not
be the fault of the physician but may result
when the patient 15 turned or moved This
appeared to be the cause 1n the one case men
tioned 1n which a conttnuous caudal needle
broke The same cause must have been oper
ative m breaking the two plistc catheters
which had to be removed by surgery stnce
simlar cathcters taped 1n place m the same
fashion have not broken although they have
been left i place for seven days Neverthe
less the followimng precautions will prevent
or mummize the breaking of needles or cath
eters m the patient

Check All Needles and Catheters Carefully
—Prior to use all needles and catheters
should be carefully eximmed for weak spots
and the stylet checked to see that 1t 1s freely
movable A stylet which 1s stuck m a needle

{242]



HROYEN NFEDITS OR CATHETIE RS

T Ty TV 7

y——--

Lo

x?
Yo

\\3\
§

&

B

Figure 48 Broken malleable candal needlc  (A) An
tenor postenor view (B} Lateral view

may indicate a rusted spot yn the ncedle while
one which 1s difficult to move 1 1 eatheter
may indicate that the catheter has heen ster
thzed with a sharp bend m 1t

Avold Rinking a Catheter — A catheter
should not be lunled dunng stenlization
This may be avouded by stenizing catheters
m Petn dishes (see Figure 48 page 244) or
transparent cellophane tubes? 2 When 1

an

catheter s aped m plice care chould be taken
tn e thiat ot does ot turn at an acute angle
e enters the <dan

Do Not Straghten Bent Needles —Onee
the <haft of 2 needle hac been bent at must
be diccarded not strughtensd and rensed
Tor dtenthze andd sence sach A peedle 15 to ask
for ttonble The great majonts of needles
m e todn will nst when thar polished
wirface his once been dimaged  and ths
fnting renlts an a foeal wak <pot

U Seanty Bead Secdles —Since most
needles whieh hreak duning field blnck Inenl
whiltration and nerve block break at the june
tion of the hub and shaft the use of secunity
boad needlcs wall prevent the phvsican from
accrdentally inserting the needle to that pont
Thus §f a secunty hoad needle does break
at the junction of the shaft and the hub 1t s
a1l removed (see Tigure 19 page 211)

Handle Needles Correctls —N\ever should
1 needle e foreed agunst 1 bomy hindmal
(sec Migure 50 page 245)  Dikewase ats shaft
should never be bent when changing ats diree
tion (see Digure 51 pree 243)

Do Not Withdraw Catheter Once It Has
Passed the Tip of the Needle —When enth
cters e nsed thes must be ercfully mserted
and onec the eatheter has passed the tip of
the needle it must never be withdrawn wiile
the needle remuns mserted or the catheter
may be sheared off t If the catheter meets
an obstruction and cannot be advanced after
it has passed the pomt of the necdle then
both the needle and eatheter should be with
drawn sunultancoushy and  the procedure
started anew

Do Not Reuse Needles Indefinitely —Re

Digwre 47 Broken plastie catheter
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th secunty bead broken at junction of hub and shaft while domg a brachiat plews
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Frgure 50 Needle pomt bont on bone by too rpid
mscrtion of (he needle when seching bony landmarks

stenhzation of nccdles tends to make them
lose therr temper ind become brttle Needles
also tend to dull from continued use There
forc 1t has been our policy to clinge all

needles 1 our regional block travs at lost
once a year

TREATMLNT

Whenevar a needle or cathcter breaks
every effort to recover 3t wcluding surgery
must be made smmediately A broken needle
1s sngularly dangcrous Dbecause it has the
tendency to change positions ;e
as the patient moves and since both
and the broken edge are sharp 1t m
ture a vital organ  The use of x ry and the
placing of gude needles as well as the use
of the Berman Locator prior to and during
surgery may prove of aid

Lahey * described a method of Tecovering
broken spinal needles without the use of x ray

migrate
its point
ay punc

or the Berman Locator which has proven
catfactony at the Laliey Chme It consists
primanly of expoung the aponentosis over the
etector spinac splittngg st on each side of the
spine palpating on ewh ade of the spme
with the mdex finger until the broken needle
1s found and removing it with a nght angled
fiemostat - Shonld the broken needle hie &
recdth batween and beneath the  spinous
process the fnterspinous hgament s gently
grasped with 4 nght angle (gl hladder type
Mixter) forecps nd upward traction exerted
on this hgament until the needle is found by
palpation In surgietl explomtion of the hea
ment, or both

To reconr the broken needles ind eatheters
m all but one of our cases requered only an
masion an the shin and exploration of the
subeutancous tissues  Onc ese required more

“lo
/%Vaw» Clirce

Thgure 51 Correct method of changing d 13
the necdle (1) Needle deep n hssueg (‘l."r)m;\ll(::r(:d?e
withdrawn to subcutaneous tissue {8) Durection of
?Rdlefdmngeddl (4)hNeedle remserted If the direc
ton of a needle 1s chinged 1 this fash

will not be bent ashion s shalt
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surgery and the bone plite over the caudal
canal had to be cut away by a ronguer to
recover the broken part of the needle

COMMENT

Possible Loss of the Tip of the Whitacre
{Pencilpomt) Pomnt Needle —The tip of the
Whitacre pomnt needle 1s soldered to its shaft
and according to Schwidetzky may loosen
after repeated sterthzations He feels that
when this occurs the pomnt could possibly be
left 1n the patients back He postulated that
the soldered junction could become loose be
cause the expansion coefficients of the metal in
the pomnt and 1 the shaft are different No
mstances of such breakage could be found i1n
the hterature and Whtacre © has told the au

COMPLICATIONS OF REGIONAL ANESTHLSIA

thor that no such complication has ever ansen
m his senes of cases
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CHAPTIR 27

Unsatisfactory Ancsthesia

| (- nse of the word this §¢ pot 4
compheation of nenve Block snee wwath no
untoward sequelic are csed Iy it Never
theless, masmuch s §t does occur, it shonld
perhaps be noted that when blocks are un
satisfactory, the cruse n most fnstances s
due to techmeal errors on the part of the phy
sieian: performing the Dlock — Seldom is the
failure caused by the deterioration of a local
anesthetic agent or by anatomical anomalics
The over all inadenee of complcte filure of
regonal bloch techmques in the hands of
physicans slalled n thar usage s approad
mateh 5 to 7¢

Often mtrascnous Pentothal (sodm thio
pental) and/or intravenous flurds e admin
stered when ather the regional block anal
ges1a 15 unsatisfactory the patient 1s restless
or the surgery 1s prolonged  The two most
common local comphications of admunistcring
intravenous Pentothal and fluds re

Vascular  Spasm Following Intra arterial
Admuustration of Pentothal —Often Pcnto
thal analgesia 15 given intravenously 1 con
Junction wath regional block analgesia If the
Pentothal 15 acaidentally started in an artery
the patient will complain of severe pun 1n the
extremity  When this occurs the physician
should immediately suspect an intra arterial
njection but he should not remove the needle
until he has slowly administered 50 to 100 cc
of 02% Novocain (procamne) through 1t to re
heve the spasm If this 15 not successful i

tehieving the paem or if the phyaciin neg
Tects 1o do st then ethrr lumbar svmpathetic
ot atellate ganghion block therapy (depending
on wWhethier the Ieg or arm i invoh ed ) should
be nddituted immedintels to rebve the vieo
spum and prevent fusther sequehic !

Suelling from T atras 14ation of Intrascnous
ads Dunng Surgieal  Procedure~\When
intraenons flulds 1rc given duning surgen
the needle mayv beeome dislodged from the
vddn resulting in o hirge odtrnvsenlar fnd
deposit in the oxtremity and pun  If the
tumefiction is not treated immedintch in
the patient wath artenoselcrosis or other vas
culir diseases extriy 1sation may cause tissue
slough particularly if the solution contuns 2
vasoconstnictor drug or Pentothal This tvpe
of complication m1y be pravented by anject
mg 10 to 20 cc of erther 1 normal saline solu
tion or 1 10% Novacun solution or 1 0157
Pantocune solution contuming 150 to 800
TRU of hyaluromdase (Wydise Aldase
Diffusin) nto and around the tumefaction
gently massaging the area and applying an
clistic (Ace) bandage for 1 few hours - If
tlus does not suffice then sympathetic block
theripy should be mitited
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CHAPTER 28

Amnesia 1 Outpatients Following Regional
Block Procedutes

Asesia m outpatients durning  regronal
block procedures may result either from pre
medication or from the drug used In the
hospital patient amnesia 1s usually sought but
m the outpatient it may lead to difficulty
Premedication —Outpatients should receve
httle or no premedication and if they are
medicated they should stay m a recovery
room for two to four hours and then be
escorted home If these precautions are not
followed the patient may sustan an njury
on the way home which may result in a law
suit Barbiturates in particular are known to
exert a prolonged effect and cause impair
ment m cerebraton Von Felsinger et al!
state The effect of 01 gm of pentobarbital
sodiam on a vaniety of complex psychological
functions has been wmvestigated As long as
five and one half to eight hours after ingestion
of the drug and following a hight breakfast
sigmficant imparment of visual perception
attention anthmeheal performance and re
call was demonstrated Associations were 1
creased in number after drug admmstration
but these were less reality determmed 1e
showed less relation to external stimult than
after the placebo In a confusing and disturb
1ng test situation the drug effect was to fach
tate resistance to distraction Senal learming
and an analogies test failed to show drug
effect
“These findings are offered as objective con
firmation of the frequent complant of hang
over after the use of pentobarbital sodium m
ordmary hypnotic dose It 15 suggested that
the prolonged effects detected here must be

considered as factors which limmut the useful
ness of this and simular agents when such per
sistence of effect might be undesirable that
15, where 1t 1s important that the individuals
full mental faculties be available

Durmg World War II this action of the bar
biturates was drawn to the authors attention
by a case of a medical officer to whom Pento
thal anesthesia was admimstered for the open
mg of a furuncle at eight o clock 1n the morn
mg Thus officer after what appeared to be 2
full recovery from the effects of the Pentothal
performed an operation at eleven o clock and
following surgery went about performing hus
usual duties which included writing orders
until five oclock 1n the afternoon when he
drove home The next mormng in surgery he
volunteered the information that he could not
recall his activities of the previous day m
cluding hus drive home The prolonged effects
of Pentothal are further substantiated by Dun
dees® research i both humans and dogs

Local Anesthetic Drugs —In general local
anesthetic drugs do not cause amnesia  How
ever Hickey? an anesthesiologist from Lattle
Rock Arkansas informed the author that he
knew of twelve dental patients who had re
cenved Yylocame (hdocane) i dentists of
fices and were unable to remember facts and
events which transpired m the five hours fol
lowing the execution of the block \ylocune
15 known to have a depressing effect on the
bramn when given mn dosages exceeding 300
mg (see Chapter 1 page 16) However 1t
was a bt surpnsing to find that small amounts
of the drug such as those commonly used n
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CHAPTER 29

Retention of Unne

Tre rabwy of a patient to urinate follow
g anesthesia of any tvpe 1s not infrequent
2% Its madence 15 greater followmg pelvic
surgery nd surgery of the urogemtal system
than following upper abdomnal surgery or
surgery other than mtra abdominal

ETIOLOGY

Unnan retention 15 usually attnibuted to
pre eusting unnary mfection or difficulty the
anesthetic the honizontal position of the pa
tient the pam of mjured tissues the surgical
procedures 1nd drugs such as opiates” *
When spimal or epidural blocks are used most
surgeons almost mevitably blame the anes
thetic procedure Bells< states “Spinal an
esthesta temporanly establishes 2 type of
neurogemc vesical dyvsfunction, probably due
to the anesthetic agent The bladder wall re
mains somewhat msensitive to 1ts distending
contents and although the expulsive force of
the detrusor mav actually not be dimimshed
the normal strong reflex vesical contractions
which comcide with destre to voud, do not
appear until the volume of the bladder and
the intravesicl tension are so great as to
wite further pressure anesthesia of the wall,
and a conhnued sensonn type of retention
which 1mtates unnary infection” On the
other hand Bomze 1n a recent article re
viewing 121 cases 25 of which had difficulty
m vouding postoperatnvely states “The pres
ence of findings 1 the admussion urninalysis
the presence or absence of urinary complants
preoperately, and the type of anesthetic used
had no beanng on the occurrence or seventy

of postoperative urmary dysfunchon” Of
these 25 patients 9 recerved spmal anesthesia
and 16 had general anesthesta

1t has been our conclusion at the Mason
Clinie that the two main reasons for the fall
ure to unnate following a surgical procedure
relate to the type of surgery performed and
hypotension

Type of Surgical Procedure —\When pelvic
surgery 15 performed it has been observed
that the mecidence of urmary retention
creases nrespechinve of the type of anesthenc
Bomze? substantiates this observation by
clummg that “The important fact demon
strated [by s study] s that when the surgery
mvolved any great amount of handling of
the bladder or dissection 2bout the bladder
the patient was very likely to have postopera
tne bladder dysfunction”

Hypotension —If a patient has a low blood
pressure or blood volume postoperatively pro
duction of unne may be reduced because
filtration pressure 15 1nadequate

SIGNS AND SYMPTOMS

‘When uninary retention occurs the bladder
becomes distended and although the urgency
to unnate 1s present, the patient cannot vord
Pamn may be quite severe until the patient
successfully voids or 1s cathetenized

PROPHYLAXIS

Atraumatic Surgery —According to Bomze?
the best prophylaxis of postoperatie unnary
retention 1s to avord mnjury to the bladder dur
mg operation
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RETENTION OF URINI

Use Indwellmg Catheter —1f trimn to the
bladder occurs at aperation an indwelling
catheter should be ued for the first 24 to 18
hows or langer, depending, on the degrec of
trauma 1as preferable to do ths rather than
to lcnve ordars to cathe terize the patient every
§ 1o 12 hours The mdwellmg eatheter puts
the bladder 2t complcte rest and allows the
edemt cansed by surgieal trauma to anb
side

Bellis & further cmplnazes the amportaned
of cthetenzing the patient hefore over dis
tention of the bladdcr occurs He states “To
wart until the bladder 1 distended to thes
levels [500 to 3300 ce —volume necosan to
mtite sensation to sond in patients after
spunal anesthesa as disapated] as to conrt
mfcction 1f maluse chills faver and lenko
cvtosis follow cathctcnzation after the bid
der has been so distended  the blame need
not be pliced on the catheter The surgeon
must call lumself to twskh for allowing the
sceds of mfection to become mmplanted m the
bladder wall by pormatting distention pres
sure necrosis, retention and reduced senst
tvity to pursuc thar vicious cvcle  Earhy
cathetenzation of paticnts after admimstration
of spial anesthesia and perbaps after
halation anesthesta 1s 2 necessany therapeutie
adjunct

“The surgeon must be mindful of the hour
at which the bladder was emptied preoper
atnvely the diuretic cffeet of the sympathiche
paralyzing anestheties and the flids adnums
tered postoperatisely  Often t patrent will
require catheterization 4 or 5 hours after re
turming from the operating room where
operation perhaps of 1 hour has been per
formed and following which intravenous so
lutions have been admimistered Merely to
direct a subordinate to cathetenze 1n 12 hours
hours 1f patient has not vaided 15 4 fateful
and foreboding procrastmation Early cathe
tenzation by preventing pressure anesthesin
of the bladder wall, will facilitate early sub

sequent spontaneous voidmg while delayed
or widely spaced cathetenzation serve to g

gravate the neurogenic dysfunction and pre
cipitate infection ”

231

Avoud Postoperatie Hypotension — Blood
and flmd replcement is cssentbinl dunng sur
peny and if necessary, 3asoconstnetor drugs
<ol be used dunng the postoperative pe
nod to muntun the blood pressire until the
regonal hlock procedure has disaipated atself

Preoperatise Trammg 1n Use of Urmal and
Bedpwn~—Collins* states, “It 15 diffienlt to
undentand howaser why the anesthesin and
spmal in particular as well as type of oper
ation should be exelusinels emphasized s the
cse of raention when the majonty of pa
tients cannot use 2 unnal i bed preopert
tnch 1 hchave that patients should be en
courtged to use and be taught to use 2 unnl
and bodpan preoperatinely  In myv expentence
such 2 regimen has sigmficantly dinimished
postopcmtine retention”

TREATMENT

The trcatment of unnan retention depends
to 2 great extent en whether or not the blad
der has been trumatized dunng surgers

Bladder Not Traumatized —In these cases
the bladder dvsfunction 1s probably ncuro
geme e cither the trigone does not contract
or there 1s 1 deerease in tone of the detrusor
ruscle and the treatment of chace consists
of onc or two cathetenzations following which
the patient usunlly vords voluntanly

Voluntary urnation my be encouraged by
hot packs to the penneum standing or siting
the patient 1n the upnght position early ambu
Ition and/or suggesting wnother cathetenza
tion 1n the patients presence  Prostigmine
(neostigmne) physostigmine (eserme) Ure
choline (bethanechol) wnd Mecholy] (metha
coline) have been advoeated as unnary shmu
Iants 10 erses which are primartly neurogeme
1e, those resulting from bloch anesthesia
where the bladder hias not been traumatized
But Creevy * pomnts out that measures which
rel) on chollnErglc vagotropee, or pPrissm
prthomimetic drugs audible runmng water
etc to produce voiding do not produce the
physiologienl emptying permitted by a cor
rectly passed well Jubricated catheter Bellis 5
stresses that urine obtamed by means other
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than a catheter 15 more often than not merely
overflow 1e the bladder 15 not emptied be
low the normal capacity

Whenever prostignune or physostigmine 1s
employed the possibility of 1 towie reaction
wlile relatnely rare must be considered
At the Mason Chme one such case has been
seen when prosagmine was used for 1 rex
son other than retention and Richardson®
reports another Goodman and Gilman7 de
scribe reactions to these drugs as follows
The symptoms and signs of poisomng by
physostigmne and prostigmne are sufficiently
smular to allow a single description to suffice
for both drugs Poisoning from these alkaloids
usually occurs accidentally m medieal prac
tice Symptoms come on quickly after nges
tion of the drug and soon reach thewr peak
The effects on the bowel are as a rule first to
be noted and violent peristalsis nausea vom
ting colic persistent purging and yomiting
occur  The sheletal muscle phenomena con
sist of fibrillary twitchings all over the body
nystagmus and dysarthria  Restlessness and
weakness are promment The pupils are pin
pomnt 1n size and distant objects are blurred
Sweating saltvation and Jacnimation may be
marked Dyspuea 1s present due to bronchi
olar comstriction and abundant pulmonary
secretions There 15 uninary urgency and diff
culty m voiding The shn 15 ashen griy m
color and bathed 1n a cold perspiration  The
heart rate 15 rapid, the pulse weak and the

COMPLICATIONS OF REGIONAL ANESTHLESIA

on the lungs and crrculation but 1t does not
mfluence the annoying but mnocuous skeletal
muscle twitchings  These subside as the drug
15 elmnated from the body

Bladder Traumatized —\Vhen retentton 1s
due to this cause the treatment must be two
fold first, further damage to the bladder must
be prevented and second residual urme
should be avoided To prevent overdistention
of the bladder with further traumn and to
prevent residual urine from accumulating the
bladder should be kept empty and at rest by
means of n mdwelling catheter The length
of time the catheter remains 1n place depends
on the speed with which the bladder recovers
and mey be 4 to 6 days While Urecholne
Mecholy1 and prostigmme mny be used when
the bladder 1s not traumatized Bomze? em
phasizes that they are not effective 1n cases
where the bladder 15 triumatized

When an mndwelling catheter 1s used all
precautions to avord wmnfection of the bladder
should be observed se connectors rubber
tubing and dramage bottle should be stenle
The urme should be examined daly by the
laboratory for bactena If infection occurs
1t must be treated by the usual antibiotic
therapy
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Atelectasts and Bronchopncumonia

Anucriss and bronchopncumonit scldom
i ever occur when regionat block procedures
are employed for extrermity or extraperitone al
surgery  However following intrapc ntonen)
operthons these two lung complieitions oc
cur 1t about the swme frequency under re
gional block procedurcs as under generl
anesthesia

ETIOLOGY

The anesthctie agent or techmque per se
15 usualh not the cause  In most nstances
atelectasis and bronehopneumonin are ¢ wscd
by one or more of the following (1) the
preoperatine status of the patint  (2) too
heavy sedaton  (3) pamn from surgery and
(4) failure to institute the “stir up regimen

Preoperatnne Status of the Patient —Fa
tients with respiratory complications 1e the
common cold bronclnectasis ete  are often
predisposed to lung complicitions af tlus
nature

Sedation —Too henvy postoperatne seda
tion for pam 1s dangerous particularly n the
patient with pre existing lung diseases Not
only do the optes decrease the rite of res
prrations and diminish the cough reflex but
they also slow the action of the cilia 1n the
bronchi and trachea so that secretions are not
moved toward the larynx

Pam from Surgery —This perhaps 1s the
outstanding offender because 1t decrcases the
depth of respiration which i turn results 1n
poor aeration of the alveoh The patient par
ticularly the one with upper abdommnal mna
swons often wall not take deep breaths 1e he

“splints respirations so as not to aggravate
or bring on pam

12531
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Strup Regimen—In most institutions no
effort to ke the patient follow a0 “stir up
regimen ™ i cough move from side to side
or tike decp braaths 1s made by the nursing
or house stuff unlcss speaific mstructions 1re
wntten that tlys be camed out at speafied
times and the results be charted

SICNS AND SYMPTOMS

Physiologicnl Tmdings —Increase n tem
purtture, rite of respieation and tachseardin
are usually the first signs of resprratory dis
tress Cough nd hwpowr mpdly  follow
Howeser occasiontlly a cough mw be the
first warming sign and af while mikng post
operative rounds the patient s noted to
cough every 20 to 45 seconds some lung com
pheation should be suspected  In these cases
the tanperture and pulse should be cheched
and auscultition of the chest shonld be per
formed Lsenf plysical examination 1s nega
tive the patient should be crcfully obsened
for the development of the signs and symp-
toros of respiritory complications durmng the
next 24 hours

Roentgen Studies —\ r1y evidence of the
disease 15 usunlly present and confirms the
physiedl findings If \r1y 1s to be used for
dingnosis 1 6 foot film should be tiken since
bedside x rays are usually of Dittle value and

are often mislending (sce Igure 16 page
61)

PROPHYLA\IS

Steps to prevent pneumoni1 and atelectasis
should be instituted prior to surgery and dur
ing anesthes1n as well as i the postoperitin e
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penod Al too often the physiman does not
think of the prevention of lung compheations
until the patent 15 plagued with one nd
this may be too Iate

Prophylactsc Treatment Prior to Anesthesia
~—In patients with pre exsting lung disease
preoperative antibiotie therapy postural
d and bronchoscopy are mdicated to
munumize the accumulation of secretions  If
nomnfected bronchorrhea from siheoms ete
15 present & course of adrenal extract therapy
{Cortisone ete ) 2 to 3 weeks prior to electne
surgery will often reduce the bronchorrhea to
a nummum  However if Corhsone 1 used
m this fashion 3t must be continued during
surgery nd the first 3 to 5 duws postopera
tivelh  Otherwise severe compheations or
death mav result !

The precperatne medication should be
carefully selected and given i the correct
dosage so as not to depress respiration
Waters ¢ has shown that if morphme and a
bellndonna drug are admimistered m the ratio
of 125 maxrmum sedation will ensue with
mimmal respiratory depression

The stomach should be emptied of its con
tents prior to surgers This mm necessitate
onlv the restniction of oral mntake 12 hours
before surgeny or it may necessitate the use
of a Levin or Ewald tube Thes procedure nury
preclude vomting or silent regurgtation of
stomach content duning the anesthebie pro
cedure the operation and the postoperatne
pened

Prophylactic Treatnent During Anesthe
s1a —In the anesthetized pabsent gross vom
wing or silent regurmitation of stomach con
tents 15 particnlar]y dangerous ¥ If the emesis
should be inhaled the hydrochlone acd may
destroy the epithehum of the alveol and
brng about a chemical pneumorna There
fore if a patient vormmts or 1s suspected of
silent regurgitation every attempt should be
made to remove the vomtus before it reaches
the alveoh for they suffer the greatest dam
age from the acad Some anesthesialogists feel
that blnd suction through a large endotra
cheal tube 15 as effectne as bronchoscopy
We do not share this opiuon because as

COMPLICATIONS OF REGIONAL ANESTHESIA

stated in Chapter 18 page 168 it 1s our he
Lief that “a peek 15 worth two fnesses 1f a
patient asprrates the only certan methed of
bewng sure thit stomach contents are not Jeft
m the trachea and bronch 15 by means of the
‘bronchoscope

Prophylvas in Postoperative Period —Post
operatvely the following care to prevent lung
compheations should be mstituted as inds
cated by the patients condition

Stir up Regimen —This includes (1) turn
mg the patient from side to side  {2) having
the patient when awake take 5 to 10 deep
breaths every hour for the first 48 hours (3}
urging him to cough to remove mucus and
secrettons from the lung and (4) f neces
sary having Inm sit on the edge of the bed
and making him cough as he 15 pounded
gently on the back to loosen plugs Smce
smproperly apphed abdomnal binders my
greatly restrict respiratory efforts the physt
cian should check to see that they are appled
properly and are not restricting respirations

Intercostel Blocks —These are of particular
v1lue 3f the patient refuses to cough becruse
of pan follow mng upper abdominal operitions
More often than not once the pam 15 ve
heved these patients will be most coopert
tise 1 carrying out the “stw up regmen” ??

Trachesl Suction —If the patient refuses to
cough even after wn mtercostal block then he
may be made to cough by pissing a urethral
catheter through the nose into the trachea
Just suching cut the pharynx 15 of hitle help
m these cases but 1t 15 all that may usunlly
be expected if the task 15 Jeft to a nurse rather
than performed by a physician fambar with
this techmgue

Bronchoscopy —If 1n spite of the above
therapy the patient develops atelectasis or
regurgitates fmd from his stomach yuto Ins
trachea and cannot expel it because he 15 too
wetk then bronchoscops must be performed

Antibiotie Therapy —1f anv aspration of
gastnie contents occurs f atelectasss 1s pres
ent or if a pneumonnt unheralded by these
situations  develops  appropmate antibnotic
therapy s1e pemalhin Temramyom et
should be started at once m an effort to pre



ATLITCTASIS AND BRONCHOPNLUMONIA

vent pneumonta It must be remembered that
admmistration of the antibiotics following
aspiration of the stomach contents docs not
directly hielp the haaling, of the alveolr e
thehum damaged In the hydrochlonie e in
the digestne jurces but at does help to pre
vent secondany anfection

TRLATMENT

Active trc ttment of atclectasis or brancho
preumoma 1s the sune 1s prophylactic treat
ment 1n the pastoperatine penod (see above)
In addition, onvygen by masal cathctor g,
and mash or by tent may be ndicated Own
gen should not be sved s 2 last resort for
the dving but used rather as 1 valuable thern
peutic agent for the Inng 10
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CHAPTER 31

Hiccough and Paalytic Ileus

chcough —The relationship of hiccoughs
to a regional block procedure erther durnng
surgery or following 1t 1s difficult to evaluate
Most of the cases of hiccoughs which have
occurred at the Mason Clinic during surgery
have clearly been related to traction on the
stomach 1leum gall bladder or spleen and
have ceased shortly after the pull on these
organs was suspended

If hiccoughs are troublesome to the surgeon
and traction on the viscern ctnnot be sus
pended 1t has been our finding that the only
sure way of stoppmg the hiccoughs has been
the admimstration of cyclopropane until apnea
has occurred and then performing controlled
respirations for 5 minutes When the patient
15 allowed to regam consciousness the hic
coughs have usually ceased The use of
d desoxyephedrine 1n 10 mg doses ntra
venously has been suggested as 1 means of
relieving hiccough  We have tried this n 5
patients and were onlv able to relieve the
hiccoughs in 1

On occasion Pentothal anesthesia has been
effective 1n stopping this complication but 1ts
effects have not been as consistent as the use
of c¢yclopropane

Paralytic Ileus —Paralvtic (adynamic)
ileus may occur following any type of anes
thetic procedure and 1t may occur 1n cases
where no anesthesi1 1s administered  Paralytic
1leus 15 usually a direct sequel of pertoneal
wrntation  Best and Taylor ! state The most
common cause of paralytic ileus 1s perttonitis
1t may also result from severe ntestinal injury
or undue handling and exposure of the bowel
during abdormnal operations It has been
our finding at the Mason Chnic that the most
senous and persistent cases of paralybic sleus

have occurred following retropentoneal oper
ations particularly lidney explorations

While paralytic 1leus may occur following
a regional block 1t 15 highly unlihely that the
block mtiates 1t It should be noted that one
of the trentments of paralyhe ileus 1s spinal
eprdural or celiac plexus block Any one of
these blocks paralyzes the abdommal portion
of the svmpathetic nervous system leaving
the parasympathctic nervous system unop
posed and as 1 result the bowel contracts and
expels the gas?3 ¢

Paralytic 1leus m1y also occur m patients
who are recerving Banthine (methanthelne)
therapy These cases mty come to surgery
for 1 condition other than that for which the
Banthine 1s bemng admmmstered If they de
velop paralytic ileus following surgery the
ileus may be unrelated to erther the surgery
or the anesthesia ¢
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APPIADIN

Complications of Speufic Regronal Nurve Blochs

'Tm cnapmas i this ook are arringed to
deal with the speaific comphcations of re
gonil nerve blocks i general No effort s
made to Iist 1 speatfic regonal nenve black
procedure 1, brachial plewus black stellate
ganghion block <te and then to cnumomte
1ts complications

Thercfore the Appendn names the com
monh used remonal black procedures Inting
the comphications winch may Tollow thar usc
and gnes the page or papes where this par
ticular complication s discussed m detnl In
this manncr the Appendic serves as -t supple
ment to the Indey and for comentence the
nerve blochs are pliced in alphabetical order

Abscess formation cellulitis slough bleed
g into the tissues from triuma to blood
vessels bredlang of 1 ncedle pun following
msertion of a needle swelling At the site of
the black. from bleeding or the injection of tao
much anesthetic solution neuntis dcrmatitis
and systemic reactions arc 1llinherent hazards
of any regional block procedure While their
repeated listing under cach block nimed may
appear repetitious 1t seems 1dvisable to fulfill
the purpose of this section by a thorough hst
ng

The infrequency with which compheations
occur following a regional block procedure
usually precludes the possibility that all the
complications which may occur following a
speaific block procedure will have been ob
served at any one mstitution regardless of
the number of blocks performed Therefore
the Dist of complications found under each
speafic regional block procedure represents
the complications of that block as compiled
from medical Iterature as well as the expen
ence of the author and s colleagues Those
complications cbserved by the author and/or

fus associates at the Mason Chnie are stah
azed  The tabazing of 1 term should not be
consted to mem that this comphetien s
been observcd frequently —in many anstances
it may have been seen only once or twice

BRACHIAT PIE\US BIOCR

Abscess ecllulitic slough uleeration 93 150

Bleeding 87

Broken necdle 212

Cardirc fulure and death

Cercbral air embolism 66

Dermatits 127

islocated shoulder 112

Hematoma 89

Hemopneumothorix 63

Hemoptysis 61

High or total spiml block 18

Horner s synd, {paralysis of certical A
tics) 120

Mediastinal emphysema 62

Neuntis 112 114 119

Ozerflow onto other nenes 47 120

Oxyren want (primary) 42

Pain 81

Pain simul that of § h 65

Phrenic nerve block 43

Pleural cffusion 62

Pleural shock 66

Pneumothorar 55 56

Stellate block 120

Subcutancous emphysema 62

Suelling 89 94

Systemic reaction to

local anesthetic agent 6 33
vasoconstrictor dmg 37

()]

CAROTID SINUS NERVE BLOCK
Abscess cellulitis slough ulceration 93 150
Bleeding 87
Broken needle 242
Cardiac failure and death 7 69
Dermatiis 127

Horners syndrome (paralysis of cervicil sympnthe-
tics) 120
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CHAFPTER 31

Hiccough and Paralytic Tleus

Hiccough —The relationshup of hiccoughs
to a regronal block procedure erther during
surgery or following at 15 difficult to evaluite
Most of the cases of hiccoughs which have
occurred at the Mason Chme dunng surgery
have clearly been related to traction on the
stomach deum gail bladder or spleen and
have ceased shorth after the pull on these
organs was suspended

If luecoughs are troublesome to the surgeon
and traction on the viscera cannot be sus
pended 1t has been our finding that the only
sure way of stoppwg the hiccoughs has been
the admmstration of cvclopropane until 21pnea
has occurred and then performing controlled
respirations for 5 mmutes When the patient
1s allowed to regamn consciousness the hic
coughs have usually ceased The use of
d desoxsephednne m 10 mg  doses mntra
venously has been suggested 5 a means of
reheving hiccough~ We hme tned this m 5
patients and were only able to releve the
hicconghs mn 1

On oceasion Pentothal anesthesta has been
effectn e mn stopping this complication but its
effects have not been as consistent as the use
of ¢yclopropane

Paralyic Yleus —Paraly tic (adyvnamic)
ileus mayv occur following any type of anes
thetie procedure and 1 mv occur 1 cases
where no anesthesia 1s admumstered  Paralytie
deus 1s usually a direct sequel of peritoneal
imtation Best and Taylor 7 state “The most
common cause of paralvtic ieus 15 pentomtis
1t may also result from sesere mtestinal mnyury
or undue handhng and exposure of the bowel
during abdomunal operations” It has been
our fnding at the Mason Chnie that the most
sertous and persistent cases of paralytic leus

have oceurred followng retropentoneal oper
ahons particularly hdney evplorations

While paralytic ileus m1y oceur following
a regionl bloch 1t 3s haghly unhhedy that the
block mtates st It should be noted that one
of the treatments of paralytic tleus 1s spnal
eprdural or cchac plesus block Any one of
these blachs paralvzes the abdommal porhion
of the sympathetic nervous system leaving
the parasympathctic nervous system unop
posed and as a result the bowel contracts and
evpels the gas? 3 4

Paralvtse sleus m1y also oceur m patents
who are recerving Bantlune (methautheline)
theripy These cases m1y come to surgen
for 1 condition other than that for which the
Banthine 1s being admmstered If they de
telop paridytic eus following surgery the
slevs may be unrelated to erther the surgery
or the anesthesia ®
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APPIADIN

Compheations of Speufic Regronal Nuve Blocks

1m crarnas an s book are amrnged to
deal with the speaific complicitions of 1o
monal nanve blocks in goneral No fort s
mde to st 2 speafic regonit nene block
proccdure 1c brachnl plawns block stellate
gnghon block cte  md then to chnmerte
its comphicitions

Thercfore the Appendine names the com
monh used rcgonal block procedures hsting
the complications which may follow thor use
wd gives the prge or pages where thas par
tienlir comphicition 1s disenssed in datul In
this minner the Appendic serves s 1 supple
ment to the Indey and for comemence the
nene blocks are pliced 1in alphabetienl order

Abscess formition celluliis slough bleed
ing mto the tissues from trma to blood
vessdds broaking of a ncedle pun following
msertion of a ncedle swcdhng at the site of
the block from biceding or the injection of too
much ancsthictic solution ncuritis dermatstis
and systemie rc wtions e il imhcrent hazards
of any regmonal block procedure Wiale thar
repeated Visting under each block nuned may
appcar repehitious at scems advisible to fulfill
the purpose of this section by a thorough hst
mng

The mfrequency with which complicatsons
occur following 1 regional block procedure
usually precludes the possibility that all the
complications which may occur following a
spearfic block procedure will have been ob
served at any one nstitution regardless of
the number of blocks performed  Therefore,
the hst of compheations found under each
speafic regonnl block proccdure represents
the complieations of that block as compiled
from medical hterature, s well as the expert
ence of the author and Ius colleagues Those
complications observed by the author and/or

his assocites 1t the Mason Chme are stah
azed  The itahazing of 1 term should not be
construed to mean that this compheation has
been obscnvad frequently —~in many instances
1t mn hne boen seen only oncc or twace

BRACITIAT PIEAUS BIOCK

Abscess ccllulitis slough uleeration 93 150
Blecding &7
Broken needle 212
Cardine fuluse and daath 7 69
Cereliral aie embalian 68
Dermititis 127
islocated shoulder 112
Hematoma &9
Hemopueumothorix 65
Hemoptysis 61
High or total spinal block 18
Horner s synd, paralysiv of cercical h
tics} 120
Mediastingl empliysema 62
Neuntis 112 114119
Overflow onto other nenves 47
Oxygen want (prunary) 42
ffun 81
Pam 7 that of pne h 65
Phrenic neree block 43
Heural effusion 62
Pleural shock 66
Pneumothoror 55 56
Stellate block 120
Subcutancous emphysemn 62
Suelling 89 91
Systemie reaction to
Yocal ancsthetic agent 6 33
vasoconstrictor drug 87

120

CATROTID SINUS NFRVE BLOCK
Abscess cellulitis slough ulceration 93 150
Blecding 87
Broken needle 242
Cardiac fulure and death 7 69
Dermatitis 127

fforners syndrome {paralysis of cervictl sympathe-
ties}) 120

12571
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CAROTID SINUS NERVE BLOCK (cont)

Pamn 84
Paralysis of vagus nerve 44
Puncture of pharynx 125
Swelling 89 94
Systemic reaction to

local anesthetic agent 6 33

vasoconstrictor drug 37

CAUDAL BLOCKR
See Epidural (Pendural) Block page 258

CELIAC (SPLANCHNMIC) PLEXUS BLOCK
See Splanchnic (Celiac Plexus) Block page 264

CERVICAL PLEXUS BLOCk
(Paravertebral Somatic Nerve Block in Cervical Area)

Abscess cellultis slough ulceration 93 150
Bleeding 87
Brohen needle 242
Cardiac farlure and death 7 69
Central nervous system lesions 212 226
Headache 53 177
Hiccough 256
High or total spmnal block 48
Lestons of central nervous system
bram 226
mtracramal nerves 226
spmal cord 212
Menmngeal untation 202
Menmgihs 202
Neuntis 112 119
Overflow onto other nerres 120
Oxygen want
primary 42
secondary to hypotension from high spinal 46 159
Pain 84
Pain simulating that of pneumothorax 65
Pneumothorax 53
Spmal cord lesions 212
Suelling 89 94
Systemic reactton to
local anesthetic agent 6 33
vasoconstrictor drug 37
Transverse myelibss 122
Trauma to roots of spinal cord 212

COCCYGEAL NERVE BLOCK

Abscess cellulitis slough ulceraton 93 150
Bleeding 87

Broken needle 242

Cardiac failure and death 7 €9

Dermatitis 127

Neunts 112 119

Pan, 84
Sweltng 89 94

COMPLICATIONS OF REGIONAL ANESTHESIA

COCCYGEAL NERVE BLOCK (cont)
Systemtc reaction to
Jocal anesthetic agent & 33
vasoconstrictor drug 87

COMMON PERONEAL NERVE BLOCK

Abscess cellulitis slough ulceration 93 150
Bleeding 87
Broken needle 242
Cardiac failure and death 7 69
Dermatins 127
Neuntis 112 119
Pamn 84
Swellmg 89 94
Systemic reaction to
Iocal anesthetic agent 6 33
vasoconstrictor drug 37

DIGITAL NERVE BLOCK

Abscess cellulitis slough ulceration 93 150
Bleeding 87

Broken needle 242

Cardiac faillure and death 7 69

Dermatitis 127

Gangrene 97
Neuntis 112 119
Pam 84

Suelling 89 94

Systerme reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37

EPIDURAL (PERIDURAL) BLOCk
(Caudal Lumbar Thoracic or Cervical Area)

Abscess cellulitis slough ulceraton 93 150

Atelectasis 253

Backache 197

Bleeding 87

Brain damage from oxygen want (secondary to hypo
tension) 160

Broken catheter 242

Broken needle 242

Cardwac failure and death 7 69

Convulstons 17 231

Cramal nerve lesions 226

Fetal puncture 125

Headache 177

Hiccough 256

High epidural block, 175

High or total spnal block 170

Hypotension 138 158

Impotency 218

Incontinence of unne and/or feces 218

Leg pan from caudal anesthesta 85

Lesions of central neryous system

bram 228



APPEADIN 239

1 PIDURATL (T RIDURAL) BIOCK (comt)
Intracraniyl nrrvre 226
spunal cord 212
Lambar puncture death 231
\feningeal drmtation 202
\eningtic 202
Naurea and vomiting 165
Needle in by s eraninm 125
Nentie 215 216
Osteomehitis of vustebral colamn 199 201
Oxugen want (secondary to hypotensi n) 15)
Pam 84 53
Paralytic Alens 256
Terforation of the bowel 237
Penphieral nenve Jeston
abducens pale from puncture of dura 220
peunts from tramt 4o nerve toots 215 214
Phlebothrombo 15 2%
Pneumonta 253
Pulmonary collapse (acute) 236
Pulmoniny embolian 235
Puncture of fetus 123
Puncture of rectum {(cqudal) 124
Retnal hemonthage 231
Ruptured nucleus ymiposns 195
Scotoma 2,2
Spinal cord lestons 212 2
Suelling 69 91
Svstemie reaction 10
local anesthettc arent 6 33 161
tasoconstnetor drug 87 159

5

Tap (lateral or midling) of subarachnoid space 18

49
Thrombophlebiis 238
Trauma to spinal nene roots 215 216
Unne retention 250

FACIAL NERVE BLOCK

Abscess cellaltis slaugh ulceration 93 150
Blreding 87

Broken needle 242
Cardiac failure and death 7 69
Corneal ulcer and,or keratitis 121
Dermattis 197
Reratiis 121
Neurntis 112 119
Pam B84
Swellmg 89 9f
Systemic reaction to
local anesthetic agent 6 33
vasoconstnictor drug 37

FEMQRAL NERVE RLOCK
Abscess cellgliys slough ulceration 93 150
Bleeding 87
Broken needle 242
Cardiae failure and death 7 69

TEMORAT NIRVE BUOCK (cont)
Detmatitic 127
Semte 112 113 119
t1in 8%
Suelling &7 04
Sydemie traction th
tocal ancdhrtic agent 6 33
saaocomatsictor dewge 37

€ ASST RIAN (SEMITUNARY CANCTTON BLOCK
(Thigemmnal Nenve Ninck)

Abgess eellubitic dongh wleerition 93 150
Bleeding B7
Broken needle 292
Cardiae failure and deatls 7 9
Camneal uleer and ‘or hertitis 124
Crandsl nerve lesion 220
Crtal nene panidsic 120
Denth 119
Dermatitie 127
Herpetic cruptions 114
High or total spinal block 18
Keratitis 121
Meningeal imtation 202
Myntaxitis 202
Ovirflow onto other nenves 120
Ouvvgen want (secondany to hypotcnnion) 159
lain 81
Slough 121
Systumic reaction fo
local anesthetic 1gent 6 33
vsaconstrictor drug 87
Transverse myvdhiis 119

CIOSSOPHARINGEAL NERVE BLOCK

Abscess cellulitis slough ulceraition 93 150
Bleeding 87
Broken ncedle 242
Cardine falere and denth 7 69
Dermatiis 127
Djysphagin 120
Neuntis 112 119
Orygen want (prmary) 42
Fain 84
Paralysis of
accessory nene 43

cervical sympathetic nerves 45
faunl nerve 120

hypoglossal nene 41
tagus neree 44
Puncture of pharynx 125
Swellng 89 94
Systermie reaction to
local anesthetic agent 6 33
sasoconstnetor drug 87
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HERNIA BLOCR

Abscess cellulitis slaugh ulceration 93 150
Bleeding 87
Broken needle 242
Cardiac farlure and death 7 69
Dermatitis 127
Neuntis 112 119
Pamn 84
Swelling 89 91
Systemue reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37

INFRAORBITAL NERYE BLOCR

Abscess (sterile from aleohol) cellulitis slough ul
ceration 93 150
Blecding (into cheek eyelids orbit) 87
Broken necdle 242
Cardwe failure and death 7 69
Dermatiis 127
Nenntis 112 119
Pain 84
Suelling {cheek eyelds orlut) 89 91
Systemic reaction ta
local an sthetic agent 6 33
sasoeonstnctor drug 87

INTERCOSTAL NERVE BLOCh

Abscess cellobtis slough uleeration 93 150
Bleeding 87
Brohen needle 242
Cardrac failure and death 7 69
Dermatis 127
Emdural blach 53
Hemopneumothorax 63
Hemoptyns 61
High or total spinal block 48
Meuntis (Efocatn.) 112 119
Oxygen want (primary) 42
Pain 84
Pamn simulating that of pneumothorax 63
Plevral effusion, 62
Pleural shock 66
Pneumothorax 55
Suelling 83 94
Systemu. reactton to

local anesthetic agent 6 33

vasoconstrictor drug 37
Transverse myehtis 122

INTERCOSTAL MERVE BLOCR COMBINED
WITH SPLANCHNC (CELIAC PLENUS) BLOCR
Abscess cellulitis slough ulceraton 93 150
Atelectasis 253
Blecding 87

Broken needle 242
Cardiac failuse and death 7 69

COMPLICATIONS OF REGIONAL ANESTHISIA

INTERCOSTAL NERVE BLOCK COMBINED
WITH SPLANCHNIC (CELIAC PLEXUS) BLOCh
{cont)
Dermatitis 127
Hemopneumothorax 65
Hiccough 258
High or total spmal Block 48
Neunis 112 119
QO«ygen want {primary) 42
Pain 84
Pleural effuston 62
Pleural shock 66
Preumonia 253
Preumotherax 53
Puncture of acrfa or vena cava 124
Swelling 89 94
Systemic reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37
Transserse mychtis 122

LATERAL FEMORAL CUTANEOUS
MNERVE BLOCh

Abscess cellulttis slough ulceration 93 150
Bleeding 87
Broken needle 242
Cardiac farlure and death 7 69
Dormants 127
Neuntis 112 119
Pam, 84
Suwelln, 89 94
Systemic reaction to
local anesthetic agent 6 33
sasoconstictor drug 37

LOCAL INFILTRATION

Abscess cellulitss slough ulceration 93 150
Blecding 87
Brolen needle 242
Curdhac faifure and death 7 69
Dermatiis 127
Neunttis 112 119
Pan 84
Suelling 89 94
Systenme reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37

LUMBAR SOMATIC NERVE BLOCK

Absces  celfulitis slough ulcerstion 93 150
Bachache 197

Bleeding 87

Broken needle 242

Cardiac failure and death 7 69

Dermatius 127

fhgh or total spmnal block 48
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LUMRAR SOMATIC SIRVE BLOCK (eont) AMIEDIAN NERVE BLOCKR AT FTROW OR WRIST

Lrsions of central nervous sustem (cont )
brain 226 Pleeding &7
intracranial perves 230 Broken needle 212
spimal cord 212 Cardine frilute and death 7 &9
\Meningeal frmitation 202 Drtmatine 127
Meamgiis 202 Senntis 112 119
Neuntis 112 119 Pain 8%
Tamn b3 Surlling 59 9%
Spmal cord Yesops 282 Systemic reiction to
Suelling 89 91 Incal anedhetic agent 6 33
Sywumic teaction 1o vaweonstrictor drug 37
Tocal anesthetic aent 6 13
\asoconstnictor dmig 37 \MINTAI NERVE BIOCK

Transverse myveltns 122

Abwess (sterile from aleohol) ecllulitie slough ul
Trauma to spmal nerve roots 215 210

ceration 93 150
LUMBARR SINMPATIINTIC BIOCK Blecding &7

firoken needle 242
Sce Paravertebral Svmpathetic Canglion Block I Cardiae faiture and death 7, &
Lumbar Arca page 262 Dermatitis 127

Neurits 112 119

MANDIBUL AR \I RV BLOCK gnfn’lﬁl 6 of
Al i welling
Mcu«.(:[(‘::r A;;o’"] saolrohal ) cellulitls slough ul Systemic reaction to
Bleeding (into cheek) 57 local ancsthetic agent P 33
Broken needle 292 vasoconstrictor drug 37
Carduae failure and death 7 69
D bbs 197 OBTURATOR NERVE BLOCh
Tigh or total spinal block 18 Abscess cellulitis slough uleeration 93 150
Overflow onto other nenes 120 Bleeding 87
Pan 8% Broken necdle 212
Functure of pharynx 125 Cardiac falure and death 7 69
Slough 121 Dermatstis 127
Swelling 69 91 107 Neuntis 112 119
Systemie reaction to Pain 84
Jocal anesthetic agent 6 33 Swelling 89 91
sasoconstnictor drug 37 Systenuc reaction to
local anesthetic agent 6 33
MAMLLARY NCRVE BLOCA vasoconstrictor drug 87
Abscess (ﬂ:;rda é;unllsglmhal) cellulifis slough ul OPHTHALMIC \ERVE BLOCk
ceration
Bleeding (into cheek eyelids orbit) 87 Abscess cellulitis slough ulecration 93 150
Broken needl. 242 Bleeding {into orbit) 89
Cardise falure and death 7 69 Brolen necdle, 242
Dermatits 127 Cardiac failure and death 7 69
High or total spimal block 48 Dermatitis 127
Orbital tmjection loss of vision 89 120 High or total spinal block 48
Oterflow onto other nertes 120 Pan 84
Pain 84 Systemie reaction to
Slough 121 local anesthetic agent 6 33
Suelling 89 94 107 vasoconstrctor drug 87
Systemic reaction to
local anesthetic agent 6 33 PARAVERTEBRAL SOMATIC NERVE BLOCK

vasoconstryctor drug 87 In cervical area sce Cervical Plevus Bloch page 2358
i thoracie area see Intercostal Nerve Block
MEDIAN NERVE. BLOCK AT ELBOW OR WRIST P 2 g \umbr area seo Lumbar Somatio
Abscose erve Block page 21 and 1n sacral area
cellubits slough uleeration 93 150 Transsacral Block page 265 see
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PARAVERTEBRAL SYMPATHETIC GANGLION
BLOCRK IN CERVICAL AREA

See Stellate Ganghon Block page 264

PARAVERTEBRAL SYMPATHETIC GANGLION
BLOCK IN LUMBAR AREA

Abscess cellubiis slough ulceration 93 150
Backache 197
Bleeding
with anticoagulant therapy 88 90
without anticoagulant therapy 87
Broken needle 242
Cardiac failure and death 7 69
Dermatitis 127
High or total spinal block 48
Lesions of central nervous system
bram 226
intricramal nerves 228
spmal cord 212
Menmgeal writation 202
Memngitis 202
Neuntis 112 119
Osteomyelitis of vertebral column 199 204
Pain 84
Pulmonary embolism 235
Puncture of
aorta or tene cava 124
bowel 124
kidney 125
pentoneum 125
Spinal cord lesions 212
Suelling 89 94
Systemic reaction fo
local anesthetic agent 6 33
vasoconstrictor drug 37
Transverse myelitis 122
Trauma to spinal nerve roots 215 216

PARAVERTEBRAL SYMPATHETIC GANGLION
BLOCK IN THORACIC AREA

Abscess celluliis slough ulceration 93 150

Angmal pan 85

Asthmatic attacks 47

Backache 197

Bleeding
with anticoagulant therapy 88 90
without anticoagulant therapy 87

Broken needle 242

Carduac falure and death 7 69

Cerebral arr embolism 66

Death 72 119

Dermatitis 127

Hemopneumothorax 63

Hemoptysis 61

High or total spinal hlock 48

Lesions of central nervous system
bram 226

2 COMPLICATIONS OF REGIONAL ANESTHESIA

PARAVERTEBRAL SIMPATHETIC GANGLION
BLOCK IN THORACIC AREA (cont)

ntracramal nerves 226
spinal cord 212

Meningeal intation 209

Memngitis 202

Neurttes 112 119

Osteomyelitis of vertebral column 199 204

Overflow onto other nerves 120

Pamn 84

Pamn simulrting that of pneumothorax 65

Pleural effusion 62

Pleural shock 66

Preumothorate 55

Pulmonary embolism 235

Spmal cord lesions 212

Suelling 89 94

Systemic reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37

Transverse myehtis 119 122

Trauma to roots of spinal nerves 215 216

PENIS BLOCK

Abscess celluhtis slough ulceration 93 150
Bleeding 87
Broken needle 242
Cardiac failure and death 7 69
Dermatiis 127
Impotency 125
Neuntis 112 119
Pamn 84
Suelling 89 94
Systemie reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37

PHRENIC NERVE BLOCKk
(Local nfiltration of phremc nerve per se as it
lies on the anterior scalenus muscle)

Abscess cellulitis slough ulceration 93 150

Bleeding 87

Broken needle 242

Cardiac falure and death 7 69

Dermatitis 127

High or total spmal block 48

Neuntis 112 119

Oxygen want (primary) 42

Overflow onto other nerves 120

Pain 84

Paralysis of nerves of brachwal plexus 120

Pneumothorax 55

Puncture of esophagus 123

Puncture of trachea 124

Suelling 89 94

Systemic reaction to
local anesthetic agent 6 33
vasoconstnctor drug 87



TRISACRAT NETNVE BLOCK

Ahscett ccllulitic dough uleeratim 93 150
Bleeding 67
Broken needle 242
Cardize fulure amd death 7 00
Dermitiis 127
Neurtis 112 119
Tain, 84
Puncture of rectum 124
Suelling §9 94
Swetemie reaction to
local anrsthetic agent 6 33
vasocomstrictor drug 37

TUDI NDAL MRV BLGCH

Abscess cellulitis slough wlerration 93 150
Bleedng 87
Broken needle 212
Cardize fallure and death 7 09
Dermatitis 127
Neuntis 112 119
Pamn, 84
Puncture of sectum 124
Suellng 59 9§
Systemic reaction to
local ancsthetie agent 6 33
vasoconstrictor drug 87

RADIAL \ERVE BLOCR AT 11BOW OR WRIST

Abscess cellubiis slough ulecration 93 150
Bleeding 87
Broken needle 242
Cardae falure and death 7 69
Dermatias 127
Neunitis 112 119
Pam 84
Swclling 89 94
Systemuc reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37

SCALP BLOCR

Abscess cellulitis slough ulecration 93 150
Bleeding 87
Broken needle 242
Cardiac falure and death 7 69
Dermahtis 127
Neuntis 112 119
Pan B4
Swelling, 89 94
Systemic reaction to

local anesthetic agent 6 33

vasoconstrictor drug 37

SCIATIC NERVE BLOCK
Abscess cellulitis slough ulceration 93 150

APPLADIN

SCIATIC NERVE BTOCK (cont)
Bleeding &7
Nroken needle 242
Cardiac Frilure and death 7 69
Dermatie 127
Neuntie 112119
Pain 8¢
Sucelling 8% 91
Sytemic reaction to
Incal anehetic agent 6 33
Vawcnnstrictor drg 57

SPINAT  (SUBARACHNOID) BIOCR

Abducrns nerve pilg 226

Abwe, eeliolitis stowgh, ulcesytion 93 150
Aveptic meningtie 203

Atelectasts 253

Backache 197

Bleeding 67

263

Brain damage from oxygen want (secondary to by

potension) 160
Broken catheters 212
Broken needle 212
Cardiac fuilure and death 7 69
Craniaf nenve Jesions 226
Dermatitis 127
Headache 177
Hiccough 956
Uigh ot total spinal block 170
Hypotension 138 150
Impotency 218
Incontinence of urine and/or feces 218
Lasions of central nervous system
brain 220
intracrantil nerves 226
spimal cord 212
Lumbar puncture derth 231
Menmingeal rntation 202
Meningitis 202
Nausee and vomiting 163
Neuniis 215 12G
Osteomyelitis of vertebral column 199 203
Oxygen want (secondary to hypotension) 159
Pain 84
Paralysis 212
Paralytic deus 258
Perforation of the bowel 237
T hlebothrombosis, 238
Proumonta 253
Pulmonary collapse 236
Pulmonary embolism 233
Ruptured nucleus pulposus 198
Septic memngitis 204
Spinal cord lesions 212
Swellng 89 94
Systenme reaction to
local anesthetic agent 6 83
vasoconstrictor drug 37
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PARAVERTEBRAL SYMPATHETIC GANGLION
BLOCK IN CERVICAL AREA

See Stellate Ganglion Block page 264

PARAVERTEBRAL SYMPATHETIC GANGLION
BLOCKR IN LUMBAR AREA

Abscess cellubts slough ulceration 93 150
Backache 197
Bleeding
with anticoagulant therapy 55 90
without anticoagulant therapy 87
Brolen needle 242
Cardiac fallure and death 7 69
Dermatitss 127
High or tota]l spmal block 48
Lesions of central nervous system
bram 226
stracrannal nenes 228
spmal cord 212
“enmgeal mmtation 202
Meningatis 202
Neuniis 112 119
Osteomyelitss of vertebral column 199 204
Pain B4
Pulmonary embolsm 235
Puncture of
dorta or cona cata 124
bowel, 124
\udney 123
pentoneum 123
Spinal cord leswons 212
Suelling 83 94
$ystemmic reaction to
local anesthete agent 6 33
sasoconstactor drug 37
Transverse myehts 122
Trauma to spmal nenve roots 215 216

PARAVERTEBRAL STMPATHETIC GANGLION
BLOCK I\ THORACIC AREA

Abscess celluliis slough, nlceration 93 150

Anginal pan 83

Asthmatic attacks 47

Backache 197

Bleediog
with apheoagulant therapy 88 90
without antwoagulant thesapy &

Broken needle 242

Cardiac fallure and death 7 69

Cesebral aw embolsm 66

Death 72 119

Dermatins 127

Hemopneumothorax 63

Hemoptyns 61

High or total spial block, 48

Leswons of central nersous s\stem
‘brain, 226

COMPLICATIONS O REGIONAYL ANESTHESIA

PARAVERTEBRAL SIMPATHETIC CGANCLION
BLOCR IN THORACIC AREA (cont}

itracramal nenes 226
spual cord 212

‘Meningeal imitation 202

Menngitis 202

deunts 112 119

Osteomyehtis of vertcbral column 199 204

Osverflow onto other nerves 120

Pon 84

Pan that of i 63

Pleural effuston 62

Pleural shoch 66

Preumothorax 53

Pulmonary embolsm 235

Spiaal cord lestons 212

Suelling 89 84

Systemie reachon to
local anesthetc agent 6 33
sasoconstnctor drug 87

Transverse myehtis 110 132

Travma 1o roots of spmal numes 215 216

1.

PENIS BLOCK

Abscess cellubitis sloungh wlceration 93 150
Bleeding BT
Brolen needle 242
Carchac fallure and death 7 6%
Dermatits 127
Impotency 123
Ncunbs 1312 119
Pam, 84
Sueling 83 93
Sy stexue reachon to
local anesthetre agent 6 33
vasoconstnctor drug 37

PHRENIC NERVE BLOCK
{Local wmfiftration of phrenic nesve per se ast
hes on the antenor scalenus muscle)

Abscess cellulis slough uleeration, 93 150

Bleeding 87

Brolen needlc 242

Cardiac fadure and death 7 69

Dermatits 127

High or total spnal block 4%

Neuntss 112 119

Oxgen want {primary) 42

Oscrflow onto other nemves 120

Pan 84

Paralysis of nerves of brachuaf plexus 120

Procumothorax 53

Puncture of esopbagus 125

Punchire of trachea 124

Suelhng 89 91

Svstemic reaction to
local anesthetic agest 6 33
vasoconstrctor drug 37



APPEANDIN

SUTRATROCTIT Y ATL OR SUPTAOTNIBITAL
NERVE BILOCK (eomt)

N 112119
fun
Suelling of cyclels (80 muchi aclutim) R4
S tamic rowtim to

focal ane th te a1t 6 W

vaencon trctr dme 37

SYMPATIU TIC CANCIION BIOCK

In cemacnl aren v Stellate Canglion DIk paee
261 dn thorcc arer see Tarnestelral Sam
path e Canghon B xbin Thataoe Area page
262 and m Jimbar arca see Parnvtelral
Svmpithe e Canclion BIxL in Lambu Arer
g S62

THORACIC SYMIATHI TIC CANCLTION BLOCK

See Paravertebral Svmpathetie Canglion Black in
Thrwe Arer page 262

TIBIAT NIRVE DI OCKR

Abscess ecllilitis slongh ulceration 93 150
Bleeding 5~
Broken needl 242
Cardue fature nd doth T M
Dermatitss 127
Neuntis 112, 119
Pan 84
Suelling %9 91
Svsterme reaction to
local ancethetic agent 6 33
‘asoconstrictor drug 37

TOPICAL APPIICATION TO MUCOUS
MEMBRANES

Cardiac falure and death 7 33 69

Svstumie reaction to
local anesthietic agent 6 21 29 33
Vasoconstnetor drug 37

TOPICAL APPLICATION TO SRIN

Dermatitis (systemic allergic reaction) 127

TRANSSACRAL BLOCh

Abscess cellulitis slough, ulceration 93 150
Bleeding 87 89

263

TRANSS R
Rrolen neqdle 202
Cardiae fatlvre anl death 7 60
Iximatitie 127
Trsione of orntral perveme @astem
brun 2.0
intrarramn! perves
apina} cord 212
Neuntic 112119
Pamm 53
Suelling &9 91
Systemic reaction to
Uxeal anesthetee acint 6 33
s vexonnuos droe 37

BIOCK {cont)

2.8

TRICTMIVAT NIBVE BIOCK

See Cvsernn Cnghon Bleeh page 239

UINARL N RVE BIOCKR AT FIBOW OR WRIST

Abwew eellubitic slough uleeration 93 130
Bleeding 87
Broken needle 242
Cardine failore and death 7 69
Darmntis 127
Neuntis 112 119
Pain S%
Suelling 69 91
Ssstumue yeachion to
local anesthctic agent 6 33
sasoconstrictor drug 37

VAGUS \LRVE BLOCK

Absciss cllobiis stough wlocration 93 150
Bleeding 87
Broken needle 212
Carduie fulure and death 7 69
Doomtitis 127
Neuntyis 112 119
Ogygen want (pnmin) 42
Tun 84
Paralysis of
accessory ncne 43
cervical sympathetic nenves 43
glossopharyngeal nene 44
recurrent laryngenl nenve 44
vagus nene 44
Swelling 89 94
Systemic reaction to
local anesthetic agent 6 33
vasoconstrictor drug 37
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SPINAL (SUBARACHMNOID} BLOCK (cont)
Thrombophlebitis {peluic surgery) 238
Transverse mycltis 122
Trauma to spinal nerve roots 215 216
Unmne retention, 250

SPLANCHNIC (CELIAC PLEAUS) BLOCK
Abscess cellulitis slough ulceration 93 150

Blecding  {wnadvertent puncture of weng ¢ava or

aortaj 87 124

Broken needle 242
Cardiac faslure and death 7 69
Dermatitis 127
Eptdural {pendural) block 53
High or total spimal block 48
Hypotension 152 156
Lesions of central nervous system

brais 226

mtracranial nerves 226

spinal cord 212
Menmngeal smtation 202
Menmngitis 202
Neuntis 112 119
Overfow onto other nenves 120

Oaygen want (sccondary to hypotension) 152 159

Pawm 84
Puncture of
bowel 124
ladney 125
pentoneum 135
Swelhng 89 94
Systemie reaction to
Iocal anesthetic ageat 6 83
vasoconstrictor drug 37
Tep (lateral) of subarachnowd space 48 49
Transverse myels 122

STELLATE (ANGLION BLOCK

Ahscess cellubis slough, uleeration 83 105 150

Angmal pan 85
Asthmaty. attacks 47
Bleeding
with anticoagulant therapy 88 90
wathout anticeagulant therapy 87
Beoken needle 242
Cardiac falure and d ath, 7 69
Cerebral ar embolsm 66
Dermatitls 127
Dural puncture 215
Epdural {persdural} block 53
Hemopneumothorax 65
Hemoptysis 61
High or total spinal block 48
Afedrastinal emphysema 82
Neuntis 215 218
Overflow onto other nerves 120
Qxygen want {primary} 42
Pain 84

STLLLATE GANGLION BLOCK {cont)
Pain 1 that of h 83
Paralysss of
brachial plesus 120
phreme nerve 43
recurrent largngeol nerve 44
rogus nuree 44
Fleural effusion 62
Pleural shok 66
Preumothoras 35 56
Puncture of
esophagus 125
thoracie duct 125
thyraid gland 125
Suethng 89 94
Sy temte reaction to
local anesthetic agent 6 33
vasoconstrietor drug 87
Transverse myehts 122
Trauwa to nerve roots of spmal cord 212

SUPERIOR LARYAGEAL NERVE BIOCK

Abscess cellulitis slough uleeration 93 150
Blecdmg 87
Broken needle 242
Cardiac fadure and death 7 69
Dermatitis 127
Pan 84
Puncture of trachea 125
Sucling 89 94
Systemuc reaction to
local anesthetic agent 6 33
vasoconstietor drug 87

SUFRASCAPULAR NERVE BLOCKR

Abscess cellubtis slough ulceranon 93 150
Bleeding 84
Brohen needle 242
Cardac falore and death 7 69
Dematiss 127
Neuntis 112 119
Poin 84
Pan sunulating that of pnenmothoras 65
Ppeumothorax 55
Suelhng 89 94
Systemie reaction to
local anesthetic agent 6 33
vasocoastrictor drug, 37
Vaginitis 101

SUPRATROCHLEAR OR SUPRAORBITAL
MERYE BLOCR

Abscess cellulttis slough uleeration 63 150
Blecdimg (o cpelids} 84

Broken needle 242

Cardiac fadure and death 7 69

Dermatiis 127



Ind

A

Abdominal
binder 1 treatment of spnal headsche 190 101
tumors predisposing to high sl block 170173
wall area of slough from Navoctin Adrenalin so-
Tation 9%
Abducens nenve
228

pals  complication of eptdural and spinal block
226

anatomy

Abscess
eprdural ese of <eptic mentngitts
ctiology 93
from inxction of dmigs 6§ 93 125
governed by depth of mycction 101
prophylavs 103
signs and svinptoms 102
treatment 107 125
Absolute alcohiol stenhization 208
Accessony nene 45
Acetybalicylic acid (sec Aspion prc
ACTH ({corticotropin)
prophylaus of spinal headache 169
trettment of
dermatitis 132
spinal headache 189
Acute pulmonary collipse 236
resulting i carduc faillare 72
Acute systanic allergic reactions 36
Additional help nceessity 1n case of
carduac falure 75
hypotension 149
oxygen want 162
systemic touc reactions 28
Adduction of vocal cords cause of oxypen want 44
Adhesive pachymeningitis 119
Adrenal glands hypotension from paralysis of nerves
140
Adrenalm (epmephrine)
action cancelled by chlorpromazine 142
complications from 1its use
arthythouas 4L
gangrepe 96 106 107
neuntis 114
penipheral nerve lesions 114
release of metallic 1ons from eq upment 95 114

2014

269)

[267

e\

Adremilin {epinephnne)
complicitions from its use {cont )
sdough 05
<pinal cord lesiony 216
tawchyowdin 33
tissue dimage 93 06
vagosympathetic rflex 71
sentricular fibrillation 78
optimaf concentration 39
reactions 37 4L
stenlization 207 208
use in trestment of
allcrgic rerctions 33
cardine arrest 77
dermatitis 132
Inpotension 147
Adrcnolytie drugs chlorpromazine 41
Axe 1s a Iictor in
bihitcral prraertebnl svipathetie block 236
cudine fulire 73
corebrdd damage 145 160
cercbral hypout 145
chlorpromazine thapy 142
dosage of ancsthetic agent 11
praphylius of hypotcnsion 115
spintl headiche 180 181
theripeutic nenve blocks 236
Ar hunger symptom of oxygen wnt 160
Arw s estabhshment 23 163
Alcohol
complicitions from its usc
bleeding following nse 88
cramal nerve lesions 226 228
dermatiis 197
neunitis 112 119
overflow 119
pain 84
peniplieral nerve lesions 112
spinal cord damage 99
spmal cord lesions 217
tissue damnge 94
tissue slough 99
transverse myehtis 192
mtrienous 1n treitment of spmal headache 193
ncurolybie drug 118
results of overflow 119
spinal cord damage explumed 48

)

2

1w






Inden

Abdomianl
binder n treatment of spinal hewdache 100 191
tumors predispoung to high spanal hlack 170173
wall area of slough from Novixain Adrenalin so-
Intion 93
Ahducens nene
anatomy 228
pale comphcation of epdural and spmad Pk
228
Abscess
cpidural canse of septic memngitis 204
cthalogy 93
from impection of drugs 5§ 93 123
governed by depth of infection 101
propinians 103
signs and symptoms 102
treatment 107 123
Absolute alcohol stenlization 204
Accesson penve 43
Acehbahevhic acid (see Aspinn page 269)
ACTH {corticotropin)
nrophylaus of spinal headache 149
treatment of
dermatitis 132
spinal headache 1689
Acute pulmonary collapse 236
resulng 1n cardize failure 72
Acute svstemic allergic reachons 36
Addinonal help necessity 1n case of
carduc failute 75
hvpotension 149
onvygen want 162
Systemic towic reactions 28
Adduction of vocal cords cause of oxygen want 41
Adhesne pachymemngitis 119
Adrenal glands hypotenston from paralysis of ncrves
140

Adrenalin (epnephnine)
action cancelled by chlospromazine 142
comphications from 1ts use
arthythmuas 41
gangrene 96 106 107
neuntrs 114
peripheral nenve lesions 114
release of metallic sons from eqnpment 95 114

Adrenabin (epinephnnn)
cmnplicatioms from ifs uee (eort)
daogh 03
apinal omd feons 210
tachveandin 13
tivue damaze 93 949
vagmsmpathetic refler 71072
ventneular fbntlatiem 75
optimal concentratim 3
reactime 57 41
senlization 207 205
uswe in trealment of
allermic reactions 35 4
e anret 7T
132
hapotension 147
Atlrenohtic drugs ohl wpromazine 41
Age as a factor in
bihiteral paravertebral svmpatbetic blxk 238
i failure =3
cerebrnl damage 143
cerebral hapodda 115
hlrpromazine theraps 142
docape of anesthetn agent 1}
prophiylnis of hypotension 143
spinal herdache 150 151
therapeutic nene bladks 248
Air bunger sviptom of ovvgen want 160
Afrways estiblshment 23 163
Alevhol
comphc tions from its us
bleeding following use 88
crannal nene lesions 226 228
dermatins 127
neuntis 112 119
overflon 119
pain 84
peripheral nenve lesions 112
spinal cord damage 99
spinal cord Jestons 217
tissue damage O4
tissue slough 90
transverse myelitns 122
mtravenous 1n treatment of spinal headache 192
neurolytic dreg 113
results of overflon 119
spinal cord damage expluned 48

dermatitis

160

[267]
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Alcohol (cont }
sterilization 208
treatment of aleohol neuntis 120
use 1n cold sterihzation 118 215
Aldase (see Hyaluromdase page 277)
Allergic systemic reactions to
local 1nesthetic agents 33
vasoconstrictor drugs 87
Allergy
asthmatic attack after stellate ganglon bloch 47
contt dermatins 127
definthions 8
local tissue reactions
Arthus phenomenon 96
dermatitis 127
slough 96
systemic toxie reactions to
local anesthetic agents 33
vasoconstrictor drugs 37
Almond o1l as cause of tissue damage 100
Aluminum Acetate use in dermattis 132
Alveolar hypoua
contributing to hypowa from spmal block 145
160 162
defimtion 42
predisposing to further ovygen want 45
Amethocame (see Pontocamne page 284)

Amnophvlline (theophylline with ethylened )

COMPLICATIONS OF REGIONAL ANESTHESIA

Anaphylictic shack (cont )
signs and symptoms 34
treatment 35
Anemia
appcarance of patient 160
cause of oxygen want 45
contributing to hypoxta from spml block 145 160
162
permcous  contramdicthion to spmal block 215
219
predisposing to oxygen want 45
Anesthesia unsatisfactory 247
Anesthetic agent (see Local anesthetic agents page
279)
Anesthetic mdex of 1 Jocal anesthetic agent 9 10
Angmal pain
accompanyng stellate ganglon block 85 86
symptom of ovygen want 161
Angioneurotic edemn sign of allergy 8 34
Anoua {see Ocygen wint page 282)
Antibiotic therapy
destructrve effects on spinal cord 214
uses 1n
abscess 125
aspiration of emesis 16>
atelectasts 254
backache 200
testinal rupture 257

m treatment of
asthmatic breathing 385 47
hypertension 40
Ammonum sulfate (Dolamn)
complications from its use
dermatitis 127
tissue damage 101
PAB solutions 101
stenlization 207
Amnesia associated with use of
barbiturate 248
chlorpromazine 142
local anesthetic drugs 248
ol embolism 122 123
premedication 248
Ampules complications from faulty sterihzation 93
94 113 204 215
Amyl mtrite
differentiation of cardiac failure from fainting 75
treatment of hypertension 40
Amylocame (see Stovaine page 287)
Amylotrophic lateral sclerosis
contramdication to spmal block 219
precipitated by lumbar puncture 215
Analeptics use 1
cardiac arrest 72 77
convulsions 175
systemuc reachions 21
ventricular fbnillaton 77
Anaphylactic shodk
defimton 8

meningeal xntation 210

pncumoma 254

pneumothorix 64

prevention of dimage to lung after vormting 168
hyl of atelectasis and b }

253
puncture of the rectum 124
septic menmngitis 210
thoracotomy 81
A lant therapy
aseptic menmgmtis 20>
bleeding 88
canda equma syndrome 217
death 88
lesions of the spmal cord 217
Antidwretic effect of Pitressin 185
Antihistamime drugs use
allergic reactions 35
clinical anaphylactic shock 35
dermatins 131 182
prophylaxis of spinal headache 189
treatment of awchg 131
A use m of d 131
Antiseptic solutions
cause of
dermatitis 132
menmgitis 208
neuntis 115
contaminating anesthetic solution 94 208
Antistine 1n prophylaus of spinal headache 189
Antoris (double) needle 180 185

from 1its use




INDIA

Anddcty
cawse of headache 177
contribmting to ovpen want 50
predisposng to s agowmmthetic refles 71
svmptom of
owgen want YR
reaction o s oconstnctor drog 39
Aphaan scqaehr of menfnmtie 210
Apnea
result of
Habnrate 87
climmation of carlwm dioude 164
stz of tonic reaction 16
Apothesin ¢amse of dematstfs 128
Appearance of the patient following
cudne falure 73
Tugh epdural block 173 173
high spinal Bk 173
bypotension and owgen want 114
ongen want {prman ) 13
prostignnne or physestigmine roaction
Apprehenqion symptom of
hypotenaon 144
reaction to
local anesthctic agent 17
vasaconstnictor drug 3%
Arachnoid
anatomy 51
hermated through dural puncture 178
hvalinzaton 213
Arachnoiditis following il bl 212 218
Arcas of lngh vasculinty 12
Arterial mjection inadvertent 120 14
Artenogram following, stcllate block 11
Arteriosclerosis

a%a

252

cause of retardcd drug bsorption 15
mdicating vasoconstrictor drag, 150
predisposing, to
cerebral hypova and dimige 145
slough from Lcvophed 151
Arthntis scquada of meningstis 210
Arthus phenomenon 96
Artsfieral respiration in
chimcal anaphylactic shock 385
hugh or total spmal block 175
respiratory faillure 163 175
systemic toxie reactions 235
Ascites
aspration of flud causc of headiche 179
predisposing to hih spinal bleck 170 173
Ascorbic acd 1 prophiylavs of tovc reaction 15 21
Ascptic hemogenic meningitis 201
Astptic memngbs 202
Asephi preparation of shin 15 cause of dermanbis 142
Aspiration of emesis 167
Aspinin {acetylsalicy lic acid)
cause of tissue irntaton 101
m treatment of
backache 200

269

Aspron (et el hic acd)
n treatment of {eont }

beadache 197
peunhe 120
pun B3

piin of preumothotic 64
prtpheral pene rame 116
«pinal headache 100191
el to potentiate actiom of local anesthetic druzs
m
Asthmatic attacks from <tellite ginzhon Hock 17
Adlimitie breahun., 819 31
Atelictwis 253
At nphenic hypmia
contrilating to Jnpetda from spinal blek 160 162
definition 12
predispodng, to further axygen want 13
Atropine wifne
Canerds bradscardic action of Vsl 119
e in
audine Nifhme 71
peaforation of the bawel 257
proptndnis of
acute pudmanny oolhipe 236
fnte tinal upture 237
treatment of
candiae Frilare 735 77 7%
prostinmine or physostismine roaction 232
Autod g of drugs and equipment 93 94 208-208
Avds cvlinder destruction 213

)

Baekache after cprdurt]l paanertchrl or spimal
bk 197
Buteramby contrundi stion to spinl or eprdural
Dok 200 219
Banthine (Mcthnthching) cmee of parivtic dens 336
Bubitortes
crse of wnnesy 215
contrundicitions 21 149175
arecssine doses cwse of Iypoxn 160
prophyLias of systemic ractions to local wme thehie
ents 20
treatment of
dernntiis 1331
roction to
local wnesthetie went 25
v woconstrictor drug 40
Rubotaye 171
Banem ehlonde 1 cwdine fulure 78
B dimethyhwmnocthyl benzohydnl ethear 8 chloro-
theophyIlinate {Drunime) 1 prophy s of
muser nd vomuting 166
Bedpm preopertine trunmg o ats use 951
Bed rest
prophylwas of
erail nenve palsy 230
paeumothoryix 6>
spim1l herdache 158
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Bed rest (cont )
treatment of spinal headache 190
Bedside » rays 61 62
Belching caused by pitwitnin 191
Belladonna drug dosage m relation to morphine 254
Benacol cause of tissue damage 100
Benadryl (diphenhydramine)
resulting 1n systemuc reaction 34
use 1m
allergic reactions 34 47
dermatitis 181
prophylavis of spinal headache 189
systemic allergte renctions 34
Benzocane
cause of dermatiis 128 -
chemieal clssification 20
Benzosl tropem (Tropacocaine) cause of aseptic
meningttis 203
Benzy] alcohol cause of tissue damrge 100
Berman locator 1n recovery of broken needles 245
Berman plastic aurway 23
Bethanechol (Urecholine) 1n

of unne e
tention 231

Bilateral pneumothorax 61 63

Bmoeular vision alteration by crimal nerve lesion 229

Biopsy of skin by needle 209

Bushy dre (sce D:

! page 273)
Bladder
paralysis from neurolytic drugs 119
puncture 125
trauma cause of unnary retention 250
Blebs treatment 107
Bleeding
cause of
backiche 198
hvpotenston 158
menmgitis 203
spmal cord lesions 217
comphication of peripheral nerve block 87
spontineous 1n anticoagulant therapy 91
Blindness resulting from
bleeding to the orbit 58 89
meningitis 210
optic nenve block 120
Blstering result of Levophed mfusion 152
Blood dyscrasias resulting m
aseptic memngitis 203
bleeding 88
spinal cord lesions 217
Blood morphology changes sign of allergic reaction
of the dermus 129
Blood pressure
apparatus 145
fall due to
chlorpromazine therapy 141
emdural or subarachnoid bleeding 90
spmal and epidural block 143 161
" acute pulmonary collipse 236

COMPLICATIONS OF REGIONAL ANESTHESIA

Blood pressure
m (cont )
cardiae fallure 73
high spinal block 173
prostigmine or physostignine reaction 252
low predisposing to slough from Levophed 151
Blood supply of spinal cord
anomaties 216
cffects of vasoconstrictor drugs 217
Blood sessels
hyalme changes 213
puncture 124
Blurred vision sign of
cortical stimulition 16
oculomotor nerve palsy 229
orbital hemorrhage 89
prostigmme or physostigmine reaction 252
retinal hemorrhage 232
B naphthol 1n detecting spinal flnd 174
Boiling water use m gissenn ganghon black 2,0
Bowel perforation 237
B pyndyl carbenol tartrate 1n treatment of spual
headache 192
Brachial plewus
ancsthesta from overflow 120
complications of block (see page 257)
Bradycardia
caused by Prtressm 185
sign of touic retction 7 19
Bramn
edema from cudine fulure 80
lestons following spmal or epidural block 226
sunvval time 74
Broken needles
chiology 242
prophylvas 242
treatment 245
Bromsalizol
cause of spinal cord lestons 217
composition 113

Bronchiectrsis pred: to atel and bron
chopneumoma 253
Bronchopneumoma 233
Bronchoscopy
prophylais of ntel and bronch 1
254

use m vomting 163 168
Bronchospasms 18
Brown flud aspirtted from rectum
Brudzinshi 5 sign 1n memngitis 203
Burning on mjcction of drugs 102 166
Butesin

cause of dermatitis 128

chemrcal classification 20
Butethanol (sec Pontocamne page 281)
Butyn

cause of dermitiis 128

chemical classificition 20
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C

Cadnene appearince in
cardiae fulure 73
tugh eprdural aneshesiv 173
Tugh epinal ancshiean 173
plmontn colhp ¢ 230
Cadwvene v evanohie appearinee of patient 45 46
m
Cafergot wee i treatment of epinal headache 192
Caffeine Alkalord in treatment of spinal headache 192
Caffane sodvan bonzoate we n treatment of
airdiae falare 77
apinal hedache 192
sistemie roction 29
Calmine wse m ftching 33
Caloum chlonde
cutse of cardiie swpeope 112
use
cardine arrest Th
darmatitis 132
ventnenhir filedhtion contraindicated 76
Caloum gluconite use i dormatiie 132
Catbon dioude
accumulation tn vomiting 165
Iugh blood kel from ovigen administration in
closd svstem 158
Cardiae arrest 19 69
Cardine decomapenstion
complication of scrim albumin 81
contramdication to spinal ind epidural bloch 113
predisposing, to dongh from Lesophed 151
Carduce dilatation sin of ol embolism 122
Cardiae dise we
contraindic \tion to
block of svinpathctic ncrvous system 236
epdural block 145
Pitressin 163
snmal block 115
predisposing, to oxygen want 159
Carduac fulure 19 40 69
Cardiac wrregulanties caused Iy
Adrentlin 41
Benadryl 34
clilorpromazine 143
local anesthctic agent 17
V50 onstictor drug 41
Cardac mussage (manual systole) 76
Cardac syncope causcd by calam chlonde 132
Cardiovascular discascs vasoconstnctor drugs mndi
cated for hypotension 150
Carotid smus nerve bloch <omplications (sec page
257)
Casts cause of penpheral nesve lesions 113
Catut closure of dural hole to prevent spinil head
ache 190
Catheter ureteral or plastic
broken 242
cause of meningitis 203
md\x,ellmg cause of
aseptic menmaitis 203

Catheter ureteral or phistic
fndwelling ¢ce of (cont )
Gserte femtation 102
tn ingection of epldunl saline 192
serilization 244
Catheter utethrl wee in
trachenl suction 81183 254
urine tctention 231
€ ationt neetd o potentiate action of anesthetie agente
m
Caudt equiny sndsome
cotaplicition of udag
neurohtic deg 119
vancmtrictor dmig
defimtion 215
proxnosi 218
sedquelt of spinal cord feunn 212 213
Caundal Bk complications (see page 238)
Celine plawus («phincinic) black complications (see
pnes 239 261)
Cllulis 93
Cerebral air cmbohism from stellite block 66
Cercbril edema treatment 80
Curcbnl hypous et of hypotenaon 195
Cerebral vaseutir acadint from bvpotension 130
160
Cercirospual find findings in
aseplie meningitis 205 200
meninge] dmtation 205 200
scptic momngatns 200
Cerdbrovascular disc e contrundicstion to spinal
and ¢prdurad block 115
Cenvienl ganghon block m treitment of spinal head
whe 192
Cenvical ploaus bloch  complicttions (see page 235)
Cervieal ngudity  symptom of meningeal it atton
202 203
Chemical pocumomtis from aspirition of emesis 163
Chest pun stmuliting, that of pneumothoray 63
Chichenpox  contrundication to spinal block 219
Childbarth cause of headache 179
Chlort Indrite use 1 d rnatitss 131
Chlorumphentcol usc 1 septic meningibis 210
Chlorpromazine (Thorizine Largactil)
action 142
Cwse of
dermibis 132
hypotension 141
contrundications 142
dosage 142
prophylws of nwsea and vomiting 166
treatment of vasoconstnictor overdosage 41
Cholmergic drugs use 1 unine retention 9351
Choretform movements sign of cortical stimulation

210

Chorord plexus dilstation i treatment of spinal
heidche 190 192
Chronic hypous

contnbuting to hypoun from spwal block 145
160 162
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Bed rest (cont )
treatment of spintl headache 190
Bedside x rays 61 62
Belching, caused by pitmtnin 191
Belladonna drug dosage i relation to morphine 254
Benacol cause of tissue damage 100
Benadry! (diphenhydramine)
tesulting i systemie reaction 34
usc tn
aflergic reactions 34 47
dermatitis 181
prophylaus of spinal headache 189
systemic allergic reactions 34
Benzocaine
cause of dermatiis 1928 -
chemieal classificition 20
Denzoyl tropein (Tropacocame) cause of aseptc
meningitis 203
Benzyl aleoliol cause of tissue damage 100
Berman locator 1 recovery of broken necdles 245
Berman plastic aurway 23
Bethancchol (Urechole) i treatment of unnc re
tention 251
Bilateral pneumothorax 61 65
Binocular wision alteration by cramal nersc lesion 229
Biopsy of skin by ncedle 209
Bushydrox courimin (see Dicoumarol page 273)
Bladder
paalysis from neurolytic drups 119
puncture 123
tranma cause of urnmary retention 250
Blebs treatment 107
Bleeding
cause of
barkache 198
hvpotension 158
menmnats 203
spmal cord lesions 217
complication of peripheral nene block 87
spontancous 1n anticoagulint therapy 91
Blndness resulting from
bleedmng nto the orbit 8% 89
memngitis 210
optic nene block 120
Blistering  rcsult of Levophed infusion 152
Blood dyscristas resulting 1n
aseptic memngts 203
bleeding 88
smnal cord lesions 217
Blood morphology chinges sign of allurmic reaction
of the dermis 129
Blood pressure
apparatus 143
fall due to
chlorpromazine therapy 141
epidural ot subirachnoid bleeding 90
spinol and epidural block 143 161
» acute pulmonary collapse 236

COMPLICATIONS OF REGIONAL ANESTHLSIA

Blood pressure
m (cont }
cardne falture 73
lugh spinal bloeh 173
prostigmme or physostigmine reaction 252
low predisposing to slough from Levophed 151
Blood supply of spinal cord
anomahes 216
cffects of vasoconstnictor drugs 217
Blood yessels
hyahne changes 218
puncture 121
Blurred vision sign of
cortica] stmmlation 18
oculomotor nerve palsy 229
orbital hemorrhage 89
prosugmine or physostigmune reaction 252
retinl hemorrthage 232
B niphthol in detecting spinal flnd 174
Boiling water use in gassenan ganghon blodh 230
Bowel perforation 237
B pyndy] carbenol tartrate 1n treatment of spinal
headache 192
Brachitl plexus
anesthesia from overflow 120
complieations of block (see page 237)
Bradycardin
caused by Pitressim 183
sign of touc rcachon 7 19
Brain
edema from cardiac fahure 80
Iesions following spimnl or eprdural block 226
survival time 74
Broken needles
eticlogy 242
prophylaxis 212
tretment 245
Bromsahzol
cause of spmnal cord Jesions 217
composition 113
Bronchiucctasis predisposing to atelectasts and bron
chopneumoma 253
Bronchopneumonia 233
Bronchoscopy
prophvivas of
354
use 1 vomiting 163 168
Bronchospasms 18
Brown fluid aspirated from rectum 121
Brudzinshis sign in menngitis 205
Burning on 1njcchion of drugs 102
Butesin
cse of dermatiis 128
chemical classification 20
Butethanol ({see Pontocaime page 28%)
Butyn
cause of dermattis 128
chemmcal classification 20

1 and 1 5
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€ lwvrrie app atan « In
candie fadore 73
Tigh opi laal an thosia 175
Bihy apinal an th i 193
prlmmin Ol 250
Calavetko w0 cvau i cppearanee of patert 4% 40
14¢
Coderet v o tr dm oot fapinal b vl b qu2
Calletne altal i 1o tretin ot of spinad 4 3 dacd o 102
Cofloin kodiem Denz ot 1 A treatm nt of
ordine faflaye 77
spad bl e 12
B i rerdn 24
Cilamine use in tching 15
Cidenam hibm e
o of carlie wn e 132
e fn
cardine aree £ 7H
d rnatin 152
wntnenlis finllitom emtrain b ated T4
Calehnn ghiernate e tn d 1matith 112
Cabon dimi e
el iion 1n vomiting 10y
high Wood 1 ael from oavg=n a2 Imint tratim o
dre bt 108
Curdiae et 19 M)
Cardine dec mpensatiom
complicitim of srum albmmin H1
contratndicattm £ i) 1§ epidural DI xd 145
predi posing to sbugh fr i Levophed 153
Cardiie diltitim sinn of ol embolism 122
Cardine dive v
eontrain hoatem
black of sympathetic nenous satem 240
epidard block 115
Eitressim 143
somal block 11,
predisposny, to oxvvgen want 1)
Cardue fulure 19 10 6}
Cardiac arrgmilantics < used Iy
Adrenabn 41
Benadny] 34
Hlorprom izine 113
local ancsthete agent 17
vasoconstrctor drug, 41
Cardiae mssage {mmal stk ) 70
Carduac syncope crused by calaom ddoride 132
Cardiovasculur discases v wsocomstrictor drugs indi
cuted for bapotesion 150
Carolid simus nene bloch complicitions (st¢ pige
237)
Casts canse of penpherid wene ksions 113
Catgnt closure of dural Jwole to provent spinal e vd
ache 190
Catheter urcteral or plastic
broken 242
cause of meningitis 203
indwelling ¢ ausc of
aseptic memngits 203

Catlot 1 preteral en plaeoe
indw Wre carer of {eort)
Lem fmat e 102
fadrixtim o epn bl ot~ 192

A nlzat s 214
Cathet 1 utetl 1al wee i
tacleal © e K1 101 254

unme £ 1 T W51
Catrrt peed Lype? vy 02 tvmef are det a= T8
101
Cartacyn 1ol me
mmpls atem of e

e atehte doe 119
savwern it ot ez 207
S Capn 218
11 en e 2R

w1t o apnal € o o 2120213
Can a1 el comph atir C{oe e 2 5}
la plam Coplaredissr ) FHel ermotos wan fon
par 2 28 6N
Collalifns 03
€1 Yaal atr embolan fre o
Crtelra) ¢ Jama treatimet ! 8
Cot tral tapnsia traadt of Dgwteromn 149
Crrrheal casnlar acer bert froen Jnquterisom 10
Hil
Cetelironpinal 1313 Fadinzs fo
avptic nentnmtis 205 204
menfnpel initition 05 206
weptic mettneitis 204
Crrelrovnenbir disease canttaindicati= th speeat
anl eptdural W wd 185
Cenvical ganglion Bl el dn teeatiment o aping] Lesd
acdw 132
Canicd ptoas Dl comphications {we pag- 2%%)
Convica) daiditn svimptom f meningeal fmtaton,
202 205
Chemical prnmanitis from aspir itian of emests 163
Chest pain simulating that of pueamothorax 63
Chickenpox contriindicition to spinal blal 219
Claldbinh ¢ wse of ho wdache 179
Cloral hiydrite use an d mmatits 151
Chlorumphienicol ust in septic menmmtis 210
Chlorpromazine (Thorwane Largactl)
action 142
s of
donmatits 132
Ny potension 141
contrundic itions 112
dosage 112
prophylives of nruser and yomting 166
tro stment of vasoconstrictor overdosage  £1
Cholinergic deugs nse fn wrme retontion 951
Choraform movements sitn of cortical stimulation

fate 10l 01

Chorod plous dilitition - tre wment of spimnt
hodiche 190 192
Chronic Inpoxiy

contributing to hypoxx from spraal block 113
160 162
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Bed rest (cont } Blood pressure
treatment of spinal headache 190 m {cont )
Bedside xriys 61 62 cardine faillure 73
Belching caused by pitwitrin 191 high spmal bloch 173
Belladonna drug dosage m relation to morphme 254 prostigmine or physostigmuine reaction 252
Benacol cause of tissue damage 100 low predisposing to slough from Levophed 151
Benadryl {diphenhydramine) Blood supply of spinal cord
resulting 1n systemic reaction 34 anomalies 216
use 1 effects of vasoconstrictor drugs 217
allergic reactions 34 47 Blood vessels
dermatitts 181 hyahine changes 213
prophvlaus of spmal headache 189 puncture 124
systumie allergic reactions 34 Blurred vision sign of
Benzocaine

cortical stimulation 16

cause of dermatiis 128 - oculomotor nerve palsy 229
chemical classification 20 orbital hemorrhage 89
Benzoyl tropern (Tropacocame) cause of aseptic prostigmine or physostigmine reaction 252
menmngths 203 retinal hemorrhage 232
Benzyl alcohol cause of tissue damage 100 B naphthol m detecting spial fld 174
Berman locator 1 recovery of broken needles 245 Boiling water use n gasserin ganglion block 230
Berman plastic auway 23 Bowel perforation 237
Bethanechol (Urecholine) mn treatment of urine re B pyridyl carbenol tartrate 1n treatment of spmal
tention 251 headache 192
Bilateral pneumothorax 61 63 Brachial plexus
Buinocular vision alteration by cramal nerve lesion 229 anesthesta from overflow 120
Bropsy of shin by needle 209 complications of block (see page 257)
Bishyd, {see D 1 page 273) Bradycardia
Bladder

caused by Pitressm 185
sign of toue rexction 7 19
Brain
edema from cardie farlure 80
lesions following spinal or epidural block 226
survival time 74
Broken needles
etrology 242
prophylius 242
treatment 245
Bromsalizol
cawse of spmal cord lesions 217
composition 113

paralysis from neurolytic drugs 119
puncture 195
trauma cause of urmary retention 250
Blebs treatment 107
Bleeding
cause of
backache 198
hypotenston 158
menmgitis 203
spinal cord lesions 217
complication of penpheral nerve block 87
spontaneous 1 anticoagulant therapy 91
Bhndness resulting from

hiectasi d to atel and bron
e g o 8 8 chopnoumona. 253
optic nerve bloch 120 Bronchopneumonia 253
Blistering result of Levophed mfusion 152 Broncl\ﬁsiopy ¢ ot sod branch
Blood dyscrasias resulting in prop! 735 ;ms o!
?,;ep:]‘c gmesnsmgms 23 use m vomutmng 163 168
eedin;
spmal cord lestons 217 Bronchospasms 18 s . 124
Blood morphology changes sign of allermic reaction Brown fluid aspirated from rec om
of the dermus 129 Brudzinshis sign m menmgitis 205
Blood pressure Burning on mjection of drugs 102 166
apparatus 145 Butesin .
fall due to cause of dermatitis 128
chlorpromazine therapy 141 chercal classification 20 .
epidural or subarachnoid bleeding 90 Butethanol (see Pontocamne page 284)
d epidural block 143 161 Butyn
m spunal and €2 cause of dermantis 128

acute pulmonary collapse 206 chemical elssification 20
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Chrome hypovia {cont )
predisposing to further o<ygen want 45
Cinchocame {see Nupercame page 282)
Circumersion block cause of mmpotence 125
Cleaning of equipment 207
Climacteric cause of
cardiac arrest 73
heidache 177
Chinical anaphylactic shock
defimtion 8
differentiation from systemuc tovie reaction 17
treatment 85
1 tune
regional block 90
Cobefrin {Corbasil) use as a vascconstrictor 39
Cocame
chemical clasufication 20
danger of adding Adrenalin to 1t 107
dosage 13
resulting 1n death 7
toaaity and potency 10
used 1 topical anesthesta 7 10
v 1soconstrictor action 13 19
Cocevgetd nerve block complications (see page 258)
Codemc use m treatment of
neurttis 120
pamn of pneumothorax 64
penpheral nerve lesions 116
spmal hewdache 190
Cold sterihzation of drugs and equipment 93 208
cause of spinal cord lesion 219 221
Colic symptom of prostigmine or physostigmine
Teaction 252
Coma symptom of
cercbril awr embohsm 66
cerebral edema 80
memngitis 206
ol embolism 122
oygen want 144 160
Common peroneal nerve block complications (sce
page 258)
Complications of blocks (see Appendix under specific
block 257 265)
Consciousness mechamsm 172
Contact dermatitis 127
Convulsants i cardiac faillure 77
Convulsions
barl

1 1 1

to

and 1 traind; 1

173

etiology
Adrenalin overdosage 38
allergic reaction 84
Benadny! overdosage 34
cerebral edem1 80
epidural block 140
hypotension 138
madvertent tra artenial mjection 13
meningeal amtation 203
menmngiis 202

COMPLICATIONS OF REGIONAL ANESTHLESIA

Convulsions
etology (cont )
ol embohsm 122 123
oxygen want 161
pressure caudal 231
systemic towe reactions to
local anesthetic drugs 16 17 18
vasoconstrictor drugs 38
treatment 149 164
Copper 1ons cause of
peripheral nerve anjury 114
tissue reaction 94
Coramme (nikethimide) use 1n
cardiac falure 77
systemic reaction 24 27
Corbasil {Cobefnin) use as a vasocenstuctor 39
Comeal ulcers and keratitis 121
Coronary artery disease contramdication to
spinal and epidural block 145
yasoconstnictor drugs 150
Coronary occlusion
resulting from hypotension 92
resulting 1n
cardiac arrest 72
hypotenston 141
ventricular fibrillation 72
Cortical depression 19
Cortical shmulation
signs and symptoms 17
treatment 23
Corticotropin (see ACTH page 267)
Cortisone
resulting m death 254
use
1 and bronchy 2
bronchorrhea 251
dermutis 132
Cough sign of
atelectasis and bronchopneumoma 233
lung puncture 58
ol embohsm 123
tracheal mjection 124
Covicone use 1n prophylaxis of derminis 130
Cramps caused by pituitrin 191
Cranial nerve Icsions 226
Cramal ncrves anatomy 228
Cyanosts
appearance m
acute pulmonary collapse 256
asthmatic attack 47
Iigh or total spmal block 173
hypotension 144
o1l embolism 123
primary oxygen want 435
touc reaction 19
defimtion 46 144
Cranotic vs cadavenc appearanre 45 46 144
Cyclame (hevyleame)
chemical classification 20
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cadac ares, 13 673
clracal anatalactic ek 38 53
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3l o sihara Fom ! Blendinz 65
£2 vmaa ganchon Bixk 119
cxne dhom, 169
2% or total sl Tl 173 173
hpremam, 155 148161
mdveren bigh or total spaal bk 45
E-Yar puscture 2,1
oopen war, 42, 161
praveelral Hired 119
roruevttor sy, 6165
vl chanze 140 157
Fman ofgen wan 46
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pad cord bn s 212, 213 216
- ”-'r.x" fractions to lacal anesthetic agents 7
o)
truzl awohcatin of Novocain >»
tnzemumal penve block 119
Vel fhriltos 69
rovlnee i remomal blodd © 62
Dlevmentidn w Indrochlondr (se Vethednne
pazr 79y
Decvan (st Por temine paze 251
persated beart disease
“pleatin of serum albumin, §1
“taLdiabon to spral and epudural block 145
pEEem 2 to slough from Lesophed 151
rilbr of heart -9
B,
@1 of badadde 179
el poazz to hugh spmal block 171
D:*“ n dermatis 131
ved allergie susterie reaction, 56
~Um, smptom of
Eragts
Mz wa 1, 160

23

Dmand bypmn
cmtnbating to hyprua from sl Bl 113
160 162
d fatim 42
pre I wwwinz U furthet ovvern want 43
Derwrel treatmert of pun of preumathorac 61
Detmatiie 127
Dewrvn (oe Methednne paze 239)
Demvorttione eteme acetate i treitment of <mnal
headache 192
Detrreent products complications from ther nes
prripheral penve feqone 113
spial erd damaze 213
tis 1o damaze 93
D *erz~x conphicatioms from st ues (see Deterzent
prodicts aboe)
Deatrone
brat « enlization 205
hapertomie solution canse of headache 154
snlution 1n treatment of spral beadach 199 191
treatment of
cardue fulure 77
cerebral edema 81
Dubetes
1ndicating spal or epdural block, 143
predispocng to slough from Levophed 151
Ducl s enlizer control 93 207
Duznastic procedures cause of aseptic meninmtis 204
Diapedesis of red blood cells 93
Dixzine 1 treatment of septic memnmtis 210
Duzo-reaction o detecting smnal Sund, 174
Dibucaine (see \upercatne page 252)
D: ! (bshy dro )
action cancelled 92
cause of bleedinz, 90
Dxthoun (<« Irtracain page 278)
Dicthy] tha] ph ¥ hvdrochlond
prophslaus of spinal headache 189
Diffusin (see Hvaluromdase paze 277)
Diztal nerve block, complications (e paze 235)
Diztabs use mn cardiace farlure
prophvlaus ™4
treatment, 77
Dizits gangren~ 97
Dihvdroergotamine use 1n treatm=nt of swnal head-
ache 192
Dilatation of chorord plevus in treatment of spmal
headache 190 192
Dilatation of heast caused by o1l embohsm, 123
Dilatation of pupils 1n carduac farlure ~3
Dilatation of stomach from artificaal respration 165
165
Diodrast
comphcations from sts use
bleedinz 85
carduac falure =2
pamn, 101
tissue wmtation 101
n dise puncture 195
use as contrast medwem 14 13 250

m



Chronic hypoxa (cont )

predisposing to further otygen want 45
Cinchocame {see \upercaine page 282)
Crrcumersion block, cause of mmpotence 125
Cleaning of equipment 207
Chmacteric cause of

cardrac arrest 73

headache 177
Chlinical anaphvlactic shock

defimtion 8

differentiation from systemic tovie reaction 17

treatment 385

time 1 d d to
regional block 90
Cobefrin (Corbasil) use as a vasoconstrictor 39
Cocane
chemical classification 20
danger of adding Adrenalu to 1t 107
dosage 13
resulting 1 death 7
toucity and potency 10
used 1n topical anesthesia 7 10
vasoconstrictor action 13 19
Coceygeal nerve block complications (see page 258)
Codeme use m treatment of
neuntis 120
pan of pneumothorax 64
peripheral nerve lesions 116
spmal headache 190
Cold sterhzation of drugs and eqwpment 93 208
cause of spmal cord leston 219 221
Colic symptom of prostiomimne or physostigmine
reaction 252
Coma symptom of
cerebral air embolism 66
cerebral edema 80
monngibs 206
o1l embohsm 122
ovygen want 144 160
Common peroneal nerve block complications (see
page 238)
Comphcations of blocks (see Appendix under speufic
block 257 263)
Consciousness mecharism 172
Contact dermatihs 127
Convulsants mn cardrac failure 77
Convulsions
barbiturates and analeptics contraindicated 164
175
etiology
Adrenalin overdosage 38
allergic reaction 34
Benadn } overdosage 34
cerebral edema 80
epidural block 140
hypotension, 138
madvertent intra artenal mjection 13
meningeal tmtation 203
memngitis 202

COMPLICATIONS OF REGIONAL ANESTHLSIA

Convulsions
etiology (cont )
o1l embolsm 122 123
oxygen want 161
pressure caudal 231
systemic touic reactions to
local anesthetic drugs 16 17 18
vasoconstrictor drugs 38
treatment 149 164
Copper 1ons cause of
penipheral nerve mmjury 114
tissue reaction 94
Coramme {mketharmde) use 1n
cardiac fallure 77
systemue reaction 24 27
Corbasil {Cobefrin) use as a vasoconstrictor 39
Corneal ulcers and heratitis 121
Coronary artery disease contramdication to
spmnal and emdural block 145
vasoconstrictor drugs 150
Coronary occlusion
resulting from hypotension 92
resulting 1n
cardhac amest 72
hypotension 141
ventricular fibnllation 72
Cortical depression 19
Cortical shmulation
signs and symptoms 17
treatment 25
Corticotropin (see ACTH page 267)
Cortisone
resulting 1n death 254
use m
! and t h 254
bronchorthea 254
dermatirs 132
Cough sign of
atelectasis and bronchopneumoma 233
lung puncture 58
o1l embolism 123
tracheal ijection 124
Covicone use 1n prophylaxs of dermatitis 130
Cramps caused by pitmitrin 191
Cramial nerve lesions 226
Cramal nerves anatomy 228
Cyanosts
appearance 1m
acute pulmonary collapse 236
asthmatic attach 47
high or total spmal block 173
hypotension 144
o1l embohsm 123
primary orvgen want 43
touc reaction 19
defimtion 46 144
Cyanotic vs cadavenic appearance 45 48 144
Cyclame (hexyleane)
chemical classification 20
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Fphedrne haddrochd i Je (o afate Bl
Fphednine snlfate
acton 147
cse of epmal cord 1 wme 218
contratndrcatesd an cardine fal e <7
drage 3 147
proptshaus of
hvpotension 144
preforatin of the howel 257
stenilization 207
treatment «f
alleroe reaction 33
bvpotenson from
chlorpromanne 142
pnil or epadural block 147
Epdural (pendural)
abserss cauee of aweptic menmmaitis 204
anesthesia
complications (see page 23%)
contrandications 113
high 53 175
jection of saline or dostross
proplahius of spinal headache 169
treatment of spinal headache 190 191
Epizastne pressure
prophslaus of <pinal headiche 189
treatment of spinal headache 190 191
Epinephnine (sce Adrenalin pige 267)
Epineunum 51
Equipment
clamnz 93 200
stenlzation 93206
used
aspiration of emests 166
treatment of rcactions 23 21 25 26 166 167
Ergotamine tartrate 1n treatment of spinal headache
192
Ergotrate cause of nausca and vomitin,, 167
Enthema multiforme sign of allerge reaction of the
dermis 129
Esenine (physostigmine) 1 treatment of urnan re
tention 251
Esophagus
puncture 123
traction cause of nausea and vomiting 165
Esophorra symptom of oculomotor nenc pusy 229
Ether

cause of
peripheral nerve lesions 113
tissue damage 91
use n cleaming mstruments 207
Ethocame (see Novocamn page 281)
Ethyl lggiphen)lundecyhte (see Pantopaque page
=04)
Evans blue dye method of blood volume deterre
nation 1,9
Eversole laryngoscope 26
Excursion sign of toie reaction 18
Evophthalmus sign of orbital bleeding 89

Farnaatim of flide treatment 107 247
tar puncture 123

I

taaal nenve Block eomplications (sre paze 239)
Famnting in
prostigomne ot phyestizmime reaction 252
povchomotor fesponses 2
telation to “plensal <hck ™ 68
toic reaction to sawconstrictor drug 38
Fanlty positioning of patient resalting in penpheral
nerve lesins 112
Fear svnptom of
ougen wint 13 148
prastignine or phvsostigmine roxction 252
rerctiom to 1 woconstiictor drug 38
Femoral nerve Dlock complicitions (see page 239)
Fetus puncture of hiead 123
Tewer
ctuse of headache 177
influence on 1bcorption of drugs 18
sign of
allcrgic reaction of the dermis 129
atelectasis and bronchopneumona 233
meningial imitation 203
menngitts 202 205
Fibnllaten ventneulwr 19 69
Fingers gangrmene 97
tlushing reaction to Aminophslline 335
Forceps i )
Formaldehvde
avotdinee of use n cold stenhzation 9> 215
cause of peripheril nerve lesions 110
Fowlrs position in hvpotension 145 149
Frothy sputum sign of ol embolism 122 12,

209

G

Cag Rosur 167
Gall bladder traction cause of
hiccough 256
nausca and vomiting 165
Gangrene 97 121
Gasseman_ganghon block compliertions (see pige
259)
Gastric dilation cause of death 168
General anesthesia vs spinal anesthesta intestinal ob-
struction 168
Glia destruction 213
Glossopharyngeal nene
anatomy 44
comphications of block (see page 239)
Gloves prophylaxis of
dermatitis 150
nfection 103
meningitis 208
Graveocame destructive effects on spinal cord 214
Gray matter degeneration of ganghon cells 2314
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Diothane cause of tissue damage 100
Diphenhydramine {sce Benadryl page 270)
Diplopra
from orintal bleeding 89
symptom of memngiis 206
Discoloration of Adrenalin 40 208
Disortentation
caused by ol embolism 122
symptom of oxygen want 144
Distilled water stenhzation 267
Diureties 1 treatment of atclung 131
Dizziness svmptom of
cortical shmulatton 16
cranual nenve lesion 229
oxygen want 144
spmal headache 183
Dolymmn (ammomum sulfate)
benzy1 alechol included 100 101
sterihization 207
Dosage recommended
Jocal anesthetic agents 11 12 13
\asoconstrictor drugs 39 147
Double needle techmque (Antoms needle)
defimtion 185
effect on spinal headache 180
Dramamine (B dimethylaminoethvl benzohydryl
ether 8 chlorotheophylhinate)
1n prophylats of
nansea and somiting 166 167
spnal headache 189
Dunalfa (see Methedrme page 279)
Drowsmess
caused by oil embolism 123
symptom of
Jugh spinal block 172
menmgitis 206
oxygen want 144
Drug possoning
contributing to hypoua from spinal block 145
160 162
predisposing to o gn want, 45
Drugs commonly uscd for remonal anesthesia 12 13
Duodenum traction cause of nansea and yomiting
165
Dura anatoerm 51
Dura headache from multiple puncture 179
Duracame cause of tissue damage 100
Dural cuff anatorm 48 S0 51
Dural puncture
cause of
cramal nene feston 226
headache 178
fumbar puncture d ath 231
mepingeal wntation 204
spmal cord damage 215
sealing mechanism 178
Daral refice mBuence on spmal headache 162

CONPLICATIONS OF REGIONAL ANESTHESIA

Djyspnea symptom of
high spmal or epidural block 172
oil embohsm 123
oxygen want 45 161
pneumothorax 59
prosugmine or physostigmine reaction 252
toae reaction
Jocal wmesthctie agent 18
vasoconstrictor drug 3%

E

Ecchvmosis 87
Eclampsia contramdication to Pitressin 185
Edema
angioneurohe sign of allergy 34
cerebral 80
hryngcal caused by umcam 132
Y of Y
result of
allergic reaction of the dermis 129
anesthetic solution 93
Arthus phenomenon 96
tissue damage 102 151
tissue mampulaton 118
Efocame complications from 1ts use 22 8% 99
Efocaine methylene blue solution 1n spmal cord of
monkey 52
Egg albumin used to potentiate action of anesthetic
drugs 101
Electnie shock 1n treatment of
cardiac falure 75
ventnieular fibnilation 79
¥ mbolectomy 1n treatment of pulmonary embolism
36

Embolism
cerebral arr 66
al 122
pulmonary 233
Emphysema
cause of
oy gen want 43 160
pneumothorax 58
contnbuting to hypoua from spwal block 143
160 162
predisposing to oxygen want, 43
result of pneumothorax
mediastimal, 59 62
subcutaneous 59 62
< ray reveahing 43 59
meunn compound i rchief of pain 116 120
ditis sequela of tis 210
Endocnne mmbalance m cardize failure 73
Endoncunum 31
Endotracheal tubes
Mlustrated 23
mtating vagal reflexes 72
preferred to other atrwavs 163

Dysphagia_svmptom of glossopharyngeal nene
block 120

hthal m Horner s syndrome 120
Environmental temperature relative to incidence of
reaction 16
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Ephednine hadrochlonde (seu sulfate helow )
Ephednine sulfate
action 147
cause of spmal cord lesions 216
contramdicated 1n errdine fulure 77
dosage 33 147
prophilias of
hvpotension 144
perforation of the bowel 237
stenhization 207
treatment of
Allergie rerction 83
hvpotension from
chlorpromazine 142
spimal or eprdural block 147
Epdural (pendural)
abscess cause of aseptic menngitis 204
anesthesia
complications (see page 258)
contramndications 143
igh 53 175
mjection of saline or dextrose
prophylaus of spiml headache 189
treatment of spinal headache 190 191
Epigastric pressure
propinlaus of spinal headache 189
treatment of spinal headache 190 191
Epinephrine (sce Adrcnalin page 267)
Epineunum 51
Equipment
cleaning 93 206
stenihzation 93 206
used mn
aspiration of emesis 166
treatment of reactions 23 24
tartrate

25 26 166 167
of spinal headache

192
Erpotrate cause of nausca and vomiting 167
Erythema multiforme sign of allergmic reaction of the
dermus 129
Eserine (physostigmine) 1n treatment of unnary re
tention 231
Esophagus
puncture 123
traction cause of nausea and vomiting 165

Esophona symptom of oculomotor nenc pnlsy 229
Ether

cause of
peripheral nene lesions 113
tissue damage 94
use i cleaning instruments 207
Ethocame (sce \ovocain page 281)

Ethy] 10dophen lundccylate (see T page

I atravasation of fhnds tretment 107 247
Iye puncture 125

r

1 1l nenve hlock complications (see page 259)
I amting in
prostigmeine or physostigmine reaction 252
psychomotor responses 28
rehition to plaural shock ™ 66
tovic teaction to vasocondtrictor dmg 39
Iaulty positioning of paticnt resulting m penpheral
nerve destons 112
Fear symptom of
owvwgen want 5 114
prostignune or plsostigmine reaction 252
reiction to visoconstrictor deug 39
Famoril nenve block  complications (see page 239)
Fctus puncture of head 125
Faer
cause of headache 177
mfluence on absorption of drugs 16
sign of
allergic reaction of the dernus 129
atelectasis and bronchopnenmonia 233
meningeal imitation 203
meningitis 202 203
Fibullitton tentnculir 19 69
Tingers gangrene 97
Flushing reaction to Amunophilline 33
Foreeps cont: i
Formaldehy de
modinee of use m cold stenhzation 9, 215
cse of peripheral nenve lesions 113
Fowlers position 1n hypotension 148 149
Frothy sputum sign of o embolism 123 12,

209

G

Gag Roser 167
Gall bladder triction cause of
hiccough 256
nausea and vomuting 163
Gangrene 97 121
Gasserran ganglion block complicitions (see page
259)
Gastne dilatton cwse of death 168
General anesthesin vs spinil anesthesn intestina] ob-
struction 168
Gha destruction 213
Glossopharyngenl nenve

wnatomy 44
1

204)
Erans blue dve method of blood volume determ
nation 1,9
Evarsole lanvngoscope 26
Excursion sign of toue reaction 18
Erxophthalmus sign of orbital bleeding &9

of block (see pige 259)
Gloves prophylwas of
dermatinis 1,0
mfection 105
meningitis 208
Gravocune destructine effects on spml cord 214
Gray matter degeneration of gwglon cells 214
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Greene pomt needle
action 183
illustrated 187
used to avord
cramal nene palsy 230
spmal headache 186
Guedel arway 23
Guedel laryngoscope blade 26

H

Haemo Sol complications from 1ts use (see Detergent
products page 273)
Head of fetus puncture 125
Head lowerning use 1n hypotension 148
Head retraction svmptom of menmgtis 203
Headache
eticlogn
age 180
cortical stmulation 17
decreased spinal flud pressure 178
debydration 179
dural reflex 162
hyvpotension of spmal fimd 178
madiertent cervical nerve injection 53 177
mcreased spinial flind pressure 178
leakage of spmal flmd 178
memngeal untabon 203
menmgitis 203
oxiten want 141 160
psichie disturbances 182
race 181
removal of mtra abdominal pressure 179
sex 180
tvp= of surgen 180
vasoconstnictor drug 38
vertical posttion 179
hy spnal headache defi 178
maidence 1n general vs spmal anesthesta 177
localzation according to cause 184
not associated with puncture of the dura 177
prodromal sign of nene palsy 226 227
prophslaus 183
signs and symptoms 182
svimptom of memnmbs 205
treatment 190
Heart discase contramdication to
block of svmpathetic nerous system 235
epidural block, 145
Pitressin 183
spinal block, 143
Heat stenlzation of drugs and equpment 9> 94
206-208
Hemangioma cause of nerve lesions 114
Hematoma (blecding)
cause of
backache 198
menmngts 20>
pam, 4 59
spinal cord lesions 217

Hematoma (bleeding) (cont )
etiology 87 198
treatment 91 200
Hemuplegia result of cerebral air embolism 66
Hemoglobie hypovia
contnibuting to hypowia from spinal block 143
160 162
defimtion 42
predisposmg to further ovygen want 45
Hemopneumothorax 63
Hemoptysis from
cerebral air embolism 66
ol embolism 123
preumothortx 61
pulmonary embolism 236
Hemorrhage
cause of
aseptic memngitis 203
backache 198
hypotcnsion 158
pam 81 89
spmnal cord lesions 217
complication of penipheral nene block 87
spontaneous n anticoagulant therapy 81
Heparin cause of bleeding 92
Herma belt n prophylius of spnal headache 189
Herma block complications (see page 260)
Hermation of the
arachnod 178
bran stem 175
mtenertebral disc 198 216
Herpes zoster 114
Hexylcame (see Caclame page 272)
Hiccough associated with regional block 236
High altitudes
cause of ovvgen want 43 160
to general hesr 45
High blood level of
local anesthetic agent 6
vasoconstrictor drug 87
High eprdural block followng
epidural block 175
penpheral nerve block 33
High spial block following
penpheral nerse bloch 48
spmal and cpidural block 17
Hippuric acid cause of tissue wntation 101
Histotoue hypoua
dication to general h 43
contmbuting to hypoua from high spinal and ep
dural block 145 160 162
defimtion 42
predisposing 1o further ovygen want 43 160
Hoarscness 44
Horner s svndrome 120 125
Hospital prepared solutions avordance of use 207
Hyalme changes 1n blood vessels 213
Hyall of put and arachnard brancs 213
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Hyalurone aad barner to bleeding 57
Hhatlwromd e (Alidase Diffusn Wadas)
complications
blwching 101
dermatitis 127
enthemr 101
tissue dimage 101
\agimtis 101
1n prophs s of
gangrene 106 107
imtation due to metallic 1ons 116
m treatment of
bleeing 91
cdtrivasation of ntravenous fluids 107 247
swellmg 91 107
spreading factor relitine to tove reactions 15 22
stenlization 208
Hdration
prophvlaus of
crumal nerve palsy 250
spinal headache 184 186
treatment of spinal headache 190 191
Hydrocephalus  <equela of meninmitis 216
Idrochlone acid damage to lungs 15
Hyperersy
cause of
meningiis 203
spinal cord lesions 214
svstenue touc reaction 8
defmtion 8
Hyperpnea sign of sthmitic attack 47
Hyperpyreua
contnbuting to hypoua from spinal block 145
160 162
predisposing to ovvgen want 45
Hypersecretion of lungs 18
Hypersensitinats  defimstion 8
Hypertension of spinal flmd
cause of headache 178
symptom of memngeal imtation 202 203
Hypertension s ascular
cause of hypova 160
contramdication to
Pitressin 185
spmal and epidural bloch 145
vasecanstrictor drug 150
predisposing to scvere hypotension 150

result of vasoconstrctor drugs 38 144
treatment 40

Hyperthyrodism
cause of ovygen want 160

contnbuting to hypoua from spmal block 145
160 162

predisposing to oxygen want 45

Hypertonic solutions cause of tissue damage 95
Hypoglossal nene

dnatomy 44

paralysis 44

Hypotension n the postoperative period 156

12

Ivpotenaion of spinal fuid
canse of
crwmnl nenve lesions 227
hieadrche 178
definibon 178
effect on spinal Dlock 171

Hypotension  sasanhr

compheations
el nenve lesion 226
urine retention 230
eptdural block v spinal bleck 110 151
cltiology
bleeding 90
ocline plevus block 152
chlorpromazine 141
epdaral block 138 156
oo want 13159
poeumothorix 59
positional chnges 110
presnaney 10
svstemie tovic reaction to local anesthetic drug
18 31
spinil block 138 156
primary vs sccondy {2 16 138
proplnlas 144
scecondainy s pnmary 12 16 138
signs ind symptoms 113
spinil +s ¢pdural block 151
treatment 146

Hypotcnsive spinal headache

defimtion 178

ctiologry 178
prophylras 183

signs and symptoms 182
treatment 190

Hypotonie solutions

cuse of tissue damage 95
treatment of spinal hoadache 191

Hypout (see Oxwgen want page 282)

1

Idwosynerisy defimtion 8

Tlcum triction cause of hiccough 256
Impotency  tesult of

puncture of penile fisen 125
spinl cord lesion 218

Infection complications 85 199 204 213 21g

Infiltration (local) compheations (see prge 260)
Inflammation of

leptomeninges 214 216

meninges 202

tissue
result of contimmnted solutions 94
signs and symptoms 102
treatment 107

Infraorbital nenve block compheations {see page

9



278

Instruments
cleanng 207
faulty sterlization cause of septic meningitis 204
stenhzation 207
useful mn anesthetic procedures 26 167

Intercostal block
complicitions {see page 260)
use mn prevention of atelectasts and broncho

poeumonma 254

Intestinal obstruction spinal or epidural (peridural)
block vs general anesthesia 168

Intestine puncture 124

Intra abdonunal pressure removal cause of spmal
headache 179

Intracamne {diethoxn)
chemical classificaon 20
dosage 13
mechamsm of action 95
toueity ind potency 10

Intracamne 1 o1l cause of tissue damage 100

Intracramal nerves
anatomy 228
anesthesia from overflow 120
lesions 226

1 1
hugh or total spinal block 49
penpheral nenve myuries 113
transverse myehtis 51 52 122 217
Intr: s aleohol 1n of spinal }

COMPLICATIONS OF REGIONAL ANESTHESIA

J

Jackson laryngoscope 26
Jont
pains 34
swelling sign of allergic reaction of the dermis 129

R

Keratitis resulting from
gassenan ganglon block 121
overflow onto facial nerve 120
Kermgs sign m memmngeal imtation 202 205
Kerocame (see Novocamn page 281)
Kidney
affected by Pitressin 185
paralysis of nerves cause of hypotension 110
puncture 125

L

Labynnth d. L from spmal headache 183
L marked tom of or
physostigmine reaction 252
Lahey method recovery of broken spinal needles 245
Largactil (see Chlorpromazine page 271)
Large intestine puncture 124
L-arterenol (see Levophed below)
Laryngeal edema 35 132
26

192
Intravenous fluds
extravasation 247
prophylaus of hypotension 145
treatment of
asthmatic attacks 47
blood loss 92
cardize fallure 77
cerebral edema 81
hypotension 145
Intravenous 1njections wmadvertent 12 72
Intr: AN m of
dizziness 183
neuritts 120
perpheral nerve lesions 116
vascular spasm 247
Intravenous Pontocamne m treatment of
neuntis 120
peripheral nene lesions 116
Introducer rationale of use 209
Invocan (strychnmne) m treatment of spinal head
ache 192
Tontophoresis mecholyl, 108
Irregular respiration sign of tovic reaction 18
Irntabiity caused by oil embolism 123
Irntabon of the meninges special signs 202
Ischemia cause of penpheral nerve lesions 113
Ttching from dermatitis 129

Lar
Laryngospasm ctused by Pentothal 167
Lateral femoral cutaneous nerve block complications
(see page 260)
Lavage of subarachnoid space in
placement of antibiotic drugs 210
spinal fluid obstruction 220
Law suits
cold sterihzation a cause 221
heat stenihization a precaution 93 94
precautions before use of Iytic drugs 106 119
Leakage of spmal fluxd
cause of
cramal nerve lesions 227
spmal headache 178
Leptomeninges damage 213 214
Lestons of
bram 226
cramal nerves 226
penpheral nerves 112
spinal cord 212
Levarterenol bitartrate (see Levophed below )}
Levophed (levarterenol bitartrate}
action 148
action decreased by chlorpromazine 142
complications
slough 151
spinal cord lestons 217
tissue damage 96 150
dosage 148
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Levophed (levarterenol Witartrate) {cont )
site of infoson 151
treatment of hypotension 142
Ladocune {see Nyloevine page 291)
Lagation of bleeding, vessel 92
Legnocune (see Wylocaine pise 291)
Lipodol destructive cffccts on spinnl cord 214
Luner site of detovfieation 15
Local anesthebie agents
action on blood vessels 13
anesthetic index 9 10
cause of
allergic svstemie reactions 6 33
cramal nen lesions 228
dermatiis 127
destractive effects on spinal cord 2114
flammation of the leptomeninges 214
penpheral nene lesions 118
systeree allerme reactions 6 33
sistemic touce reactions B
tissue reactions 93
chemical groupmg 20
dosage 12 13
effect on automaticrts of the specific tissues 71
mechamsm of acion 93
optimal concentrations 12 13
poteney 9 10
stenhization 207
tovieity 9 10
vasodilator action 13 19
Local infiltration complications (see page 260)
Local tovie tissue reactions to drugs 93 127
Loquacity sign of cortical stimulation 17
Lordosis factor m backache 197
Lotion use 1 dermatstis 35 132
Lowered blood volume cause of hypotension 189
Lozcnge test for
allergy 34
chmeal anaphylactic shock 34
systemic tosic reactions 21
Luymbar curve rclation to backache 199
Lumbar puncture
cause of
death 231
headache 178
Sise introducer 208
Lumbar somatic nerve block
complications (see page 260)
tesulung from overflow 120
Tumbar sympathetic nerve Llock
complications (see pages 261 262)
treatment of vascular spasm 247
Lung puncture 55
Lymph node swelling sign of allergic reaction of the
dermis 129

Lytic non olly drugs cause of tissne damage 99

279
M

\acintosh hiyngoscope biade 26
Afandibular Dok complications (see page 261)
\Manual systole 70
Marezine {cychzine Tictate) nise §n nawser and
vomiting 100
\Massage cardiae 76
\Mavilly nernve Block complieations (sce pige 261)
Maximal concentrations of
focal ancsthetic agents 12 13
s 1soconstrictor dmgs 39 147
Mecholy) {methneoline)
joutophoresis in treatment of blebs 103
use in urine retention 231
Mcdin nene block at cdbow or wnst complications
(sce page 201)
\ediastinal emphysemt 59 62
Mediastinal shuft cruse of hypotension 59
Medullr  dipression from previons everstimulation
19

Mcmon Toss caused by o1l embolism 123
Meningeal frmtation 202
ciuse of
crmnl nenve lesions 229
spmal headache 159
Memngismus 202
Meningitis 202
\Menstruation cause of headache 177
Mental nerve block complications {see page 261)
Mephentermine sulfate {sce Wyamine page 291)
Mercunal denvatives cause of dermatiis 132
Aerthiolate cause of dermatius 132
Metallic 1ons cause of
pan 85
peripheral nene mury 114
tissue damige 94
Metallic taste sign of cortical stimulition 17
Metastatic carcinoma cause of nerve lesions blamed
on blnck 114 197 215
Metastatic vertebral lesion contrmndicition to spinal
block 219
Methacoline (Mecholyl) in treatment of
blebs 108
unnary reteption 251
Methamphetamine {see Methednne below )
Methantheline {Bantlune) cause of parilytic sleus

256
Methednne {Desoxyn Drinalfa d desoxyephedrne
Pervitin Norodin methamphet unme)
action 148

dosage 148
prophylaxis of
hypotenston 144
nausea and vomiting 166
sterilization 207
treatment of
hicough 256
hypotenston 147
Methemoglobinerma 41
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Instruments
cleaning 207
fanlty sterdlization cause of septic memmgitis 204
stenhization 207
useful m anesthetic procedures 26 167

Intercostal block
complications (see page 260)
use mn prevention of atelectasis and broncho

pneumomia 254

Intestinal obstruction spinal or epidural {penidural)
block 1s general anesthesia 168

Intestine puncture 124

Intra abdominal pressure removal cause of spinal
headache 179

Intracamne (diethoxin)
chemical classification 20
dosage 13
mechamism of action 95
touiaity and potency 10

Intracane 1 o1l cause of tissue damage 100

Intracramal nerves
wmatomy 228
anesthesia from overflow
lesions 238

I 1

120

1

10ns
high or total spinal block 49
penpheral nerve mjuries 113
transverse myeltis 51 52 122 217
Intravenous zlcohol 1n treatment of spmal headache
Intravenous fluds
extravasation 247
prophylaxis of hypotension 145
treatment of
asthmatic attacks 47
blood loss 92
cardiac fatlure 77
cerebral edema 81
hypotension 145
Intravenous mjections inadvertent 12 72
Int N m of
dizziness 183
neuritis 120
penphcral nerve lesions 116
vuscular spasm 247
Intrasenous Pontocame in treatment of
neuntis 120
peripheral nerve lesions 116
Introducer rationale of use 209
Imocan (strychmmne) in treatment of spmal head
ache 182
Tontophoresis mecholyl 108
Irregular respuration sign of touic Teaction 18
Trntability caused by oil embolism 123
Imtation of the memnges special signs 202
Jschemia cause of peripheral nerve lesions 113
Jtching from dermantis 129

COMPLICATIONS OF REGIONAL ANESTHESIA

]

Jackson laryngoscope 26
Jomnt
pains 34
swelling sign of allergic reaction of the dermms 129

)N

Reratitis resulting from
gasseriwn ganghon block 121
overflow onto facial nene 120
Rermgs sign m memngeal wntation 202 203
Rerocame (see Novocamn page 281)
Radney
affected by Pitressm 185
paralysis of nerves cause of hypotension 140
puncture 125

L

Labynnth dist from spinal 18,
Lacrimation marked symptom of prostigmimne or
physostigmme reaction 252
Lahey method recovery of broken spinal needles 245
Largactil (see Chlorpromazine page 271)
Large intestime puncture 124
L-arterenol (see Levophed below )
Luvn.eal edema 85 132
Laryngoscopes 26
Laryngospasm caused bv Pentothal 167
Lateral femoral cutaneous nerve block complicitions
{sec page 260)
Lavage of subarachnoid space m
placement of antibiotic drugs 210
spwmal flud obstruction 220
Law suits
cold stenlization a cause
heat steriization a precaution 93 94
precautions before use of lyne drugs 106 119
Leakage of spmal flud
cause of
crumal nerve lesions 227
spinal beadache 178
Leptomeninges damage 213 214
Lesions of
bram 226
cramal nerves 226
peripheral nerves 112
spmal cord 212
Levarterenol bitartrate (see Levophed below}
Levophed (levartereno] butartrate)
action 148
action decreased by chlorpromazine 142
complhications
slough 151
spinal cord lesions 217
tissue damage 96 150
dosage 148

Tach
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Needles
trauma resulting mn {cont }
intenertcbral disc protruston 216
peripheral nerve lesions 1114
pleural offusion 62
pncumothoriy 53
puncture of organ 124
types, factor in spinal headache 178 180 153
186 187
Whitacre s (penalpmint) needle
function 165
Mustrated 187
loss of point 216
prophylaus of
cramtl merse palsy 230
spinil headache 186
Aembutal (see Pentobarlatal page 263)
Ncocaine (see Novocun pige 281)
Neaphirvn (see Neosynephrine below )
N\costigmine {prostigmuine) in urnmary rctention 251
Neosyncphrme {phenylephnne  Neophryn)
action 147
cause of spmnal cord lesions 216
contramdicated in cardiae failure 77
diagnosis of cardiac fatlure 75
dosage 147
optimal concentration 89 147
prophylaxis of hypotension 141
site of mjectron 150
treatment of hypotension 142 150
Nene lustons 112 2268
Nerve root damage followng spinal block 215
Nervousness sign of cortical stamulition 17
Neuntis

due to
casts 113
d drugs or 114
traneural njections 113
menmgitis 210
metallic 1ons 114
needle trauma 114
neurolytic drugs 1J2 119
overflow onto somatic nerves 120
treatment 120
N Tatory d 138
Neurogeme vesical dysfunction 250
Neurol from bleed, 89 217

Neurological disease cause of spial cord lesions 215
Neurological lesions 212
Neurolytic drugs complications
bleeding 88
corneal ulcers and keratias 121
cramal nerve lesions 226 228
necrosis 94
neuntis 120
overflow 119
pain 84
peripheral nerve lesions 112
slough 94

281

Nenrolytic drugs comphication (cont }
spma} cord Jesions 215 237
transverse myehtis 19 122 217
Nickel jons cmse of
peripherl nerve dnjury 114
tissue reactions 9
Nicotinte acid {Nicotinimide)
prophylads of ernial nerve palsy 230
treatment of
peripheral nenve lesions 116
spinl headache 190, 102
Nikethimide (sce Corumine page 272)
Nitroglyeetin n treatment of hypertension 10
Nitrous acld in detecting spinal fluld 174
Naradrealin {sce Levophed page 278)
Norepinephrine, (sce Levophed page 278)
Norodin (see Mcthedrine pae 279)
Novest ol resulting in
plenral eflusion, 66
tissuc damage 9§ 100
Novociin (procaine)
absorption from esoplingus and stomach 21
anesthetic index 9 10
atypical reactions 17
cause of
allergic reactions 33
dermatitis 127 128
peripheral nerve lesions 113
spinal cord lesions 214
systemic toue reactions 6
tissue swelling 94
chemcal classification 20
for spinal hesia 220

dosage 12
heat stenlization 93 207
mgredient n Efocame 99
mechanism of action 95
ol preparation cause of tissue damage 100
prepared from crystals only 94
prophylaxis of
cardiac failure 74
ulceratron 107
topical application cause of death 83
tonicity and potency, 10
treatment of
cardiac arrest contrandicated, 78
cerebral edema 81
dizziness 183
neuntis 120
penpheral nerve lesions 116
vascular spasm 247
ventnicular fbrillabon 78 79
Novol cause of dermatitis 128
Nuchal (cervical) ngidity
from spwal headache 182
m memngitis 205
prodromal symptom of cranial nerve lesions 229
Nucleus pulposus damage 198
Numbness sign of nerve leston 114
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\fethavarmue hydrochlonde {see Vasony! pige 200)
\fethyl wmmo heptane {see Oenethyl page 282)
Afetrazal (pentylenetetrazol) m
cardiae failare 77
systemic reaction 24 27
Metyeaine {piperocaine)
anesthetic index @ 10
cause of dermatibis 128
concentriion for spinal anesthessa 220
dosage 12
heat stenlzation 207
m sprnat black 171
mechamsm of action 95
potency 9 10
toauty 9 10
“hlfler Abbott tubes smtisting vagal reffix 72
Msosis m Homer s svadrome 120
\onoeune chemmcal clhssfication 20
Morbithform eruptions sipn of allergic reaction of the
dermus 129
Morphine sulfate
dosage m relationship to bellwdonna drug 237 254
prophylaus of perforatien of the bowel 237
routine sedative 142
of pam of p h 64
Motor fibers susceptibiiity to anesthetic agents scha
tive to sensory fibers 11
Mucous membrane test for systerme tove reaction
21 34
Aultiple selerosis
contrundieation to spinal bleck 219
precspriated by lumbar puncture 215
Ausele paraysis cause of hyvpotension 139
Auscde spasm accompanving backache 199
Muscular incoordination sign of oxygen nant 160
Mychn sheath destraction 213
Mychus scending 213
Myehtss transserse esused by
ntrancusal imjeckons 49 122
newolytic drugs 122 217
spinal cord lesions 216
vasoconstnictor drugs 216
“Myclographs
cause of aseptc menmgtss 201
corfirming leakage theory 178
effect on subsequent spinal bloch 171
\fyocardial damage
factor o cardiac farure 72

COMPLICATIONS OT' REGIONAL ANESTHESIA

Nausea
ctioloy {cont)
1

{from 1 drugs) 38

163
hypotenwon 144 165
hypona 18 165
ntestinal obstruction 168
loeal anesthehie drug 18 18 33 165
mengeal umtation 202
mation 165
odors 163
opates 163
ovygen want 42 144 163
pitwtrin 101
premedicatton 163
prostgming or physoshgmne reaction 352
traction on viscers 163
1agus nenve stunulation 163
vasoconstrictor drug 148 163
prodromal symptom of cranal nerve lesions 229
prophylaus 166
styns and syroptoms 34 166
treatment 166
Neck shffness prodromal svmptom of cramal nerve
lesions 229
Necrasts {gngrene) 97 121
“cedle aspiration of the chest in pocumsthoray 64
Needle placed in heart sn diignosis of errdine falure

Needle size factor m spinal headache 178
Needles
Antoms {donble) needle 130 185
bevel factor m spinal headache 183
broken 242
Greene pomnt
funchon 183
lustrated 187
prophylavss of
cramal nerve palsy 250
spinal headache 186
loss of Wintacre needle powt 246
non cutting pout 185
penalpomt { Whatacre) necdle
function 183
allustrated 187
loss of point 246
prophylaas of
crmal nerve palsy 2.0
spnal headache 186
to avord headache 188

% d d 1 150
\fyopardhal depression from local h ageats
19 72
N
Nausea
etiology

Benadnl ovesdosage 34 .
cortical stunvhton 35 163
ergotrate 167

plastic for mtravenous fhuds 145
securnity bead 243
short bevel to averd spinal cord lesan 219
small gauge to avaid
crannl nenve palsy 230
lumbar puncture death 231
spinal headache 185
tsanma resulting m
bleeding 87
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Needdt «
tryumn tesulting in {oomt )
tntervertebral disc protran o 216
penpherd enve leomns 114
plennt efusim 62
prenmathore 55
punciore of osgan 121
tipex Tactor in sl B adache 176 186185
188 1K"
Whatacre s {pracdpomt} uredle
functin 193
hodrated 147
foss of pount 2400
prophatunis of
rml nenve pala 530
aund beadwche 1H8
Aembutal {sev Tontohaintal pagc 283
Neocamne (see Novocun page 251)
Nephing {os Neoanephnme Icdow)
Neistizonne {prostiggmne) 5 unny wiention 231
Neownephnne {phemephtine Seophrvn)
action 147
cause of spantd eord kosions 218
contramchented i cardine faure ¢
dagnoss of cardine fulnre 73
dosage 147
oplimal concuntration 38 147
prophy laus of Inpotension 114
ste of mjection 150
treatment of hvpotension 112150
Mrve kesions §12 226
Nerve root damage followsag spmal block 215
Nenousness sign of coriial stunulation 17
Neuntis
dac to
casts 113
contammatedd drugs or equspment 114
ntraneusal mgectons 113
memmgitls 210
metallic 1ns 114
necdle trauma 134
peurolytse drugs 112 119
averflow onto somatse nerves 120
treatment 120
Neurogenie creutatory depression 138
Neuroge mc vesieal dvsfunction 250
Neurolopie complications from bleeding 89 217
Neurologteal disease cause of spinal cord lesions 215
Neurclogreat lesions 212
Neurolytic drugs complications
blecding, 88
¢ raeal vleers and herattis 121
cramal nenve lesions 226 238
meross 9%
neurttis 120
orverflow 119
pan 84
penpheral nurse lesions 112
slough 94

231

Nemrohite dmes eomphoation foont )
ptuat cord frawene 213 217
tranecre myehtin $9 122 217
Sacked fons e of
periphend aenve inun 114
tisane towctions 91
Sieotinie ackd (Micotinamide)
prophylwde of cranisl nenve pily 230
treatment of
peaphrtdd penve fesions 138
spamal headache 190 192
Nabethunide {see Coramine pige 272)
Ntsogheenn in trewtment of hypertension 0
itrous acid in detecung spinad fluld 171
Sarwdrentin (sce Lovophed page 278)
Norepinepltine {see Levophed  page 278)
Sarexdin {see \Methednue page 279}
N\ovesteod resulting in
pleur cfinsion 66
tssue damage D1 100
Novocain { procaine)
abrorption from esophagus and stomach 21
anesthetic mdex 9 10
atymcal rerctions 17
cause of
allerge reactions 33
dermatiis 127 128
peripheral nenve lesions 113
spinil cord lesions 214
systerue toue reactions 8
tissue swelling 04
chiemeal classification 20
for spunal th

dosage 12
heat stenhzation 93 207
ingredient 1 Efocame 99
mechamsm of action 93
oi preparation cause of bLissue damage 100
prepared from erystals only 04
prophylaxs of
cardiac farlure 74
ulceration 107
topical apphcation cause of death 83
tovaty and potency 10
treatment of
cardiac amest contramdicated 78
cerebral edema 81
dizziness 183
neuntis 120
penpheral nenve lesions 116
vascular spasm 217
ventricular fibntlaven 78 79
Movol caute of dermatstis 128
Muchal {cervical) ngdity
frem spinal beadacke 182
n meninghis 205
prodromal symptom of cramial nerve lestons 229
Nucleus pulposus damage 198
Numbness sign of nerve leston 114
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\ethovanune hydrochlonde (see Vasotyl page 290)
\Methyl amimo heptane (see Oenethy! page 2823
Metrazol {pentylenctctrazol) m
cardiac fadure 77
svstermie reactiom 24 27
\letyeame {piperocune)
anesthetic index 9 10
cause of dermatitis 128
con far spinal
dosage 12
heat stenthization 207
1n spmal block 171
mechamsm of action 93
potency 9 10
toueity 9 10
Aaller Abbott whbes watetiag wigal wlley 72
Afiosis m Horner s syndrome 120
Monocune chemienl chissification 20
Morbillform eruptions sign of allergic rerction of the
dermss 129
Aorphine sulfate
dosige m rehtionstup to belladonnt drag 237 254
prophy laxis of perforition of the bowel 237
rontine sedatne 142
treatment of pamn of pneumothornty 64
\otor fibers susceptibility to anesthetie agents relr
tise to sensory fibers 11
Mucous m mbrane test for systemic foxc reachion
21 34
Multiple sclerosis
contriradication to spmal block 219
preaymtated by lambar puncture 215
Muscle prralysis canse of bypotensios 139
Muscle spasm accompanymng backeche 199
\Muscular meoardination sign of oxygen want 160
\fsehtn sheath destruchion 213
Myebtis ascending 213
Myehitis transverse caused by
wtraneural ijections 49 122
neurolytie drags 122 217
spin} cord lesions 216
vasoconstnctor drugs 216
Ay clography
canse of aseplic menngmitts 204
confirming leakage theory 178
effect on subscquent spinal block 171
\fyoecardial damage
factor m cardiac fatture 72
1 i 3 m hy 150
\fyocardinl depression from local anesthetic agents
10 72

N

Nausea

chology
Benadryl overdosage 34 .
cortical stmulanon 18 163
ergotrate 167

COMPLICATIONS OF REGIONAL ANLESTHESIA

Nausea
etrofogy (cont )
hypcrtension {from vasaconstrrctor drugs) 38
165
hypotension 144 165
Dypour 18 165
sntestmal obstruction 168
loca] anesthetie drug 16 18 8% 183
menmngeal uritation 202
maotion 163
odots 165
opiates 163
ovygen want 42 144 163
ptoitnin 181
premedication 165
pashgoane o physedaxane wackhan 252
traction on viscery 163
+agus nerse shmulation 165
‘asoconstrictor drug 148 163
prodsomal symptom of crani! nene fesions 229
prophylavs 166
signs and symptoms 34 166
trentment 166
Neck stiffncss prodramal symptom of cramal nerve
Iesions 229
Necrosss {gangrene) 97 191
Acedle aspiration of the chest in pocumothorae 64
Needle pheed i heart m dagnosis of cardrae foslure

Needle size factor i spimal headache 178
“eedles
Antom s (double) needle 120 183
berel factor i spinal headache 185
brohen 242
Greene pomnt
function 185
lusteated 187
prophylasss of
cramal nerve palsy 2.0
spinal headache 186
loss of Whitaare peedle pont 246
non cutting pomt 185
penciipomt (W hutacre) needle
function 185
sllustrated 187
loss of pant 216
propy s of
cranial nerse palsy 230
spnal hewdache 186
placement to mord headache 188
plastic for ntrasenous flads 145
security bead 243
short besel to avosd spinal coed levon 218
small gauge to ;vond
cramal nenve palsy 230
lumbar puncture death 231
spinal headache 185
tranma tesultieg 1
Llcedmg 87
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complications (cont )
death 46
Tivpotension 48
nuser 18 165
vagosympathetie rflex 71
vomiting 18 185

ctiology 42 59 159

onset of signs and symptoms

prophyhas 47 162

signs and svmptoms 1n
atelectasis 253
bronchopnenmonit 253
Iigh eprdural block 175
lugh spinal bloch 172
hypotension 45 160
preumothorax 5%
pulmonary embolism 233

treatment 25 163

15 160

P

PAB solutions cause of tissue damage 101
Pamn
cause of
] and t } 253
unne retention 250
vagosympathetic reflex 71
ctiology 84
prophylaxis 83
signs and symptoms 83
svmptom of
bleeding 89
coronary insufficiency 85
dermatiis 129
local tovic tissue reaction 102
ol embolism 123
overflow of neurolytic drugs 120
penpheral nenve lesions 114
pneumothorax 59 63
pulmonary embolism 235
treatment 85
Pantocaine (see Pontocame page 284)
P, que {ethy] b d
aseptic memngitis 204

m of pul y embol
Paralysis caused by
memngitis 210
neuralytic drugs 119
overflow of anesthetic solutions
glossopharyngeal nerve 44
hypoglossal nerve 44
phrenic nene 43
recurrent laryngeal nerse 44
vagus nerve 44
penpheral nenve lesion 114
Tegonal block 212
tourniquet 113
Paralysis of nerves cause of hypotension
adrenal glands and kadneys 140

INDLN

ylate) cause of

236

233

Paralysis of nerves cause of hypotension (cont }
cchiae (splinchnic) plesus 152
result of overllow 13
skeletal muscles 139
spinal nerves 138
Parlytic fleus assaciated with regional blnck 256
Paraplesnn 212 213 221
1 arisvmpathetic nervous system cwrdie fulure from
fts stimulition 71
Parsympithomimetic drigs wse in unne retention
251
Paravertebral somatic nenve block  complications
cervical area (sce pages 258 261)
lumbar area {sce pages 260 261)
sacral arca {see pages 261 285)
thoracic area {sce pages 260 261)
Paravertebral sympathetic ganghon block  complica
tions
cericl arca (sce Stellate Ganglion Block  pages
262 261)
lumbar area (sec page 262)
thoracic area (see page 262)
Parenchyma of Jung damage 43 58
Parenchyma of spmal cord damage 217
Paresis
contramdication to spnal block 219
due to spmal cord lesions 215
facial symptom of memingitis 206
precipitated by
lumbar puncture 215
penpheral nene block 49 120 217
Patch test, to predetermine
dermatis 131
systemic reaction 21 34
Peanut o1l cause of
dermatitis 128
peripheral nenve lesions 113
tissue damage 100
Pencilpomt (Whitacre) needle
loss of ip 246
ilustrated 187
prophylaus of leakage of spinal flnd 185 230
Penicillin {also see Antibiotic therapy page 268)
destructive effects on spinl cord 214
mn prophylaus of
1 and bronch 245
ifection of punctured organ 124 123
i treatment of
pneumothorax 64
septic meningiis 210
Penile fascia puncture 125
Pemss block complications (see page 262)
Pentobarbital (Nembutal)
cause of amnesia 248
prophylaxis of systemic tovc reichon 91 40
Pentothal {thiopental)
cause of
amnesia 248
vascular spasm 247
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Nupercatne (Dibucaine}

cause of

dermatitis 128

slough 95

spinal cord lesions 214

tissue swelling 95
chermeal classification 20

1on for spmal

dosage 13 95
heat stenhzation 207
mechamism of action 96
o1l preparations cause of tissue damage 100
optimal concentration 13 95
topical application 95
toxicity and potency 10

(o]

Oatmeal use m dermatihs 131
Obesity predisposing to high spinal 170 173
Obstetries etiology of

high or total spimal 170

spmal headache 179
Obturator nerve block complications {see page 261)
Occlusion of coronary artery cause of hypotension

141

Oculomotor nerve
anesthesia from overflow 120
paresis 226

Oenethyl (2 methylamino heptane hydrochlonde)
action 148
dosage 148
prophylaxis of hypotension 144
tissue damage from use 9§
treatment of hypotension 147

Oil embolism 122

01l preparations

cause of
embolism 122
necrosis 95

neurnttis 112
penpheral nerve lesions 113
pleural effusion 66
slough 95 100
spmal cord lesions 217
systermic toxic reaction 22
tissue damage 94 100
stenhzabon 208
Onset of signs and symptoms 17
Oophorec(amy cause of headache 177
halmic nerve black

{see page

cause of
nausea and vomiting 165
urmnary retention 250
dosage relatve to belladonna drug 237
treatment of pan 61 85 116 120 131 190 200
210
Optic nene anesthesia from overflow 120

Optimal concentrations of
belladonna drug to opiate 237
local anesthetic drugs 12 13
vasoconstrictor drugs 39 147

Oral ad of h il

Orbatal bleeding 88 89

Organic acids used to potentiate action of anesthetre

drugs 101
Organic bases used to potentiate action of anesthetic
drugs 101

Organs puncture 55 124

Osteitss cause of septic menmgtis 204

Ouabain use m cardiac fmlure 77

Overconfidence symptom of oxygen want 45 180

Overdosage relative to tovic reactions 20

Overflow onto nerves
accessory nerves 45
brachial plexus 120
cervical sympathetic nerves 120
facial nerve 120
glossopharvngeal nerve 44
hypoglossal nerve 44
lumbar somatic nerve 120
oculomotor nerve 120
optic nene 120
phrenic nerve 43
recurrent laryngeal nerve 44
sympathetic nerve fibers 45
thoracic somatic nerves 120
treatment 47 120
vagus nerve 44
with neurolytic agents 112 119

Oy gen admimstration
hypotension from discontmuing 156
prophylaas of

convulsions 16
hypotension 145
nausea and vomuting 167
treatment of oxygen want caused by
asthmatic breathing 85
cardiac failure 76
cerebral edema 81
chnreal anaphylactic shock 385
convulsions 26
dyspnea following pneumothorax 64
hypotension 145
nausea and vomiting 167
pulmonary embolsm 236
systemic reaction to
local anesthetic agent 23 35
vasoconstnietor drug 40

Oxygen want
classification, 42 468
complications

cardiac farlure 46 71 72

cerebral edema 80

cerebral pathological changes 74 145
convulsions 18 181

cramal nenve lesions 228

21 87
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Ovvgen want

compheations (cont )
death 46
hvpotension 46
nwsea 18 165
sagosympathetic refles 71
vomting 18 165

ctiology 42 59 159

onsct of signs and symptomns 15 160

prophylavis 47 162

signs 1nd symptoms in
atelectasis 253
bronchopneumonia 253
high eprdural block 175
lugh spinal block 172
hvpotension 45 160
pneumothorax 58
pulmonany embolism 235

treatment 25 163

r

PAB solutions cause of tissue damage 101
Pam
cause of
atel and bronch
unne retention 250
vagosympathetic reflex 71
etiology 84
prophylaus 83
signs and symptoms 85
symptom of
bleeding 89
coronary msufficiency 83
dermatiis 129
local tovic tissue reaction 102
ol embolism 123
overflow of neurolytic drugs 120
penpheral nenve lestons 114
pneumotharax 59 65
pulmonary embolism 235
treatment 85
Pantocamme (see Pontocame page 284)
P, que (ethyl sodophenylundecyl
aseptic memingitis 204
Papa m of pul y embolism 236
Paralyns coused by
meningiis 210
neurolytic drugs 119
overflow of anesthetic solutions
glossopharyngeal nerve 44
hypoglossal nerve 44
phrenic nene 43
recurrent laryngcal nerve 44
vagus nerve 44
penipheral nerve lesion 114
regional block 212
tourniquet 113
Paralysis of nerves cause of hypotenston
adrenal glands and kidneys 140

253

) cause of

283

Parlysis of nerves cause of hypotension (cont )
celire (splnchnie) plewus 152
result of overflow 13
skeletal muscles 139
<pinal nerves 138
Paralytic ileus associated with regional black 256
Paraplegin 212 213 221
1 arasympathetic nersous system eardiac fulure from
its stmulation 71
I irsympathomimetic druigs use in urine cetention
23
Parnertebral somatic nenve block  complications
cendeal area (see prges 258 261)
Tumbar area (see pages 260 261)
sacral arca (see piges 261 263)
thoracic area {sce pages 260 261)
Paravertebral sympathetic ginglion block  complica
tions
arvicl arca (see Stellate Ganglion Block  pages
262 264)
himbar area (see page 262)
thoracic area {sce page 262)
Parenchyma of lung damage 43 58
Parenchyma of spmal cord damage 217
Parests
contraindication to spinal block 219
due to spmal cord lesions 215
facial symptom of memngiis 206
precipitated by
lumbar puncture 215
penpheral nenve block 49 120 217
Patch test, to predetermine
dermatiis 131
systemic reaction
Pcanut o1l cause of
dermatiis 128
penpheral nenve lestons 113
tissue damage 100
Pencilpoint (Whitacre) needle
loss of ip 248
ilustrated 187
prophylaus of leakage of spinal fid 185 230
Pemcillin {also sce Antibiotic therapy page 268)
destructne effects on spwnal cord 214
m prophylaxis of
L and 1 245
nfection of punctured organ 124 125
m treatment of
pneumothorax 64
septic memngitis 210
Penile fascia puncture 125
Pemis bloch complications (see page 262)
Pentobarbital (Nembutal}
cause of amnesia 248
prophylaws of systemic tovic reaction 21 40
Pentothal {thiopental)
cause of
amnesia 248
vascular spasm 247

21 34

1




284 COMPLICATIONS OF
Pentothal (thiopental) (cont )
use m
convulsions 27 149 164
hiccough 256
nausea and vomiting 167
retching 167
systemic reaction to vasoconstnctor drug 40
vascular spasm from intra artenal admunistration
Pentylenetetrazol {see Metrazol page 280)
Percaine (see Nupercane page 282)
Perforation of bowel 237

Pendural (epidural) block compheations (see page

258)
Permeural spaces mportance n penipheral nerve
block 49 51

Peripheral nerve lesions 112
Pentoneum puncture 125
Perttonibis canse of paralytic ileus 256
Personnel (sce Additional help page 267)
Peruitin (see Methedrine page 279)
Pharynx
anesthesia from overflow
puncture 125
Phenergan hydrochlonde (Promethazine hydrochlo
nde) use i nausea and vomitng 166
henobarbital ( phenylethylbart
use m treatment of
dermatins 131
pam 116 120
Phenol
comphcations
bleeding 88
cranal nerve lesions 226 228
dermatiis 127
overflow 119
penpheral nerve lesions 113
spmal cord damage 217
tissue damage 99
treatment of rtching 35
treatment of phenol neuntis 120
use 1 cold sterihzation 93
Phenylephrime (see Neosynephrine page 281)
Phlebothrombosis 238
Photophoba symptom of
menmgitis 206
oculomotor nerve palsy
Phrenic nerve block
complications {see page
result of overflow 4o
Physical status of patient relatnve to toxic reaction
15
Physiotherapy 1n treatment of
bachache 200
pan 85
penpheral nerve lesions 116
Physostigmune {eserme) use o uriwe retention 251
Pia mater relation to penpheral nerve structure 51

45

229

262)

1c acd Lummal)

REGIONAL ANESTHESIA

Picrotoun (also see Analeptics page 268) contra
indicated n treatment of
cardiac failure 77
systemic reactions 24 27
Piperocaine (see Metycame page 280)
Pitkin needle
action 185
effect of spwal headache 186
illustrated 187 188
method of insertion 187 188
Pitressin
contramndications 185
hypotension 148
prophylaxis of spinal headache 185
Pituitrin
prophylavs of spinal headache 184
treatment of sptnal headache 190 191
Plinocame {see Novocam page 281}
Plasma 1 treatment of
cardiac failure 77
cerebral edema 80
hypetension 150
Plastic catheter breahage 242
Plastic needle for intravenous mfusion 145
Pleura
puncture 55
relation to the vertebrae and sympathetic ganghon
55
vanations i anatomy 58
Pleural effusion 60 62 66
Pleural pam etology 65
Pleural shock 66
P h

1 from of emesis 163

P
Pneumothorax 55
Poliomyehitis contramdication to spinal block 219
Polyethylene glycol complications
dermatitis 127
neurtis 119
overflow 119
penipheral nerve lesion 113
spinal cord damage 214 217
tissue damage 99
Polymuan B use i septic meninginis
Pontocaine (tetracamne)
chemical classification 20
compheations
aseptic menmngitis 204
atypical reaction 16
death from topical application 7
dermatitis 128
tissue swelling 94
concentration for spinal anesthesta
dosage 12
heat stenbization 94 207
mechamsm of action 95
prepared from crystals only 94
sterihzation 94 207
toacity and potency 9 10

210

22
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Po-*ocame (tetracaine) (cont)
trea ment of
neuntis 120
penipheral penve Jeaons 138
Poinz of ol cause of ticsue damaze 91
Potion, cance of
backache 198
carduae faulire 73
headache 177
hizh spraal bladk 171
peripheral nenve lesions 112
unine retention, 230
Pe<t 10, 17 treatmert of unow retentin 251
Po<t 10l changes
cause of
death, 73 140
hvpotension, 73 140
nausea and vorutinz 163
pulmonan embolisn, 235
dunng splanchnuce block, 153
treatment of hvpotension, 14%
Pos*operative penod, etolom of hvpotemion, 136
Pos*tral headache from tap of dura, 182
Potas wm, cause of tissue tmtation, 101
Potassium chlonde use 7 ventneular Ebnllatton 78
79
Potass um permanganate use m dermatitis, 131
Potrncs of apesthetic drugs 10
Preeclampna, contraindication to Pitresan, 165
Pre-eusting neurclomical discases promiaence after
lembar tap 215
Pre-ensting organic lesions cause of penipheral nerve
pals 114

canse of hvpotension, 141
predisposing to hizh spual block, 170 173
Premedicahon
cause of
zmnesia, 248
nausea and vomiting 165
ongen want, 160
masking svmptoms of ongen want, 20 160
Preoperatn e tramung 1o use of bedpan aod unnal, 251
Presacral nene blocl, complications (see page 263)
Preservabves cause of hssue damage 100
Pressure caudal, complications 231

Pressure from 1mjection, cause of tissus yeaction, 97
102
Prmary omvgen want, 42
Procaine (see \ovocam, page 251)
Procaine amide (Pronestyl) use m carduac failyre
4,78
Proctocame (ol preparation}
cause of tissue damage 94 100
sterilization, 203
Prolonzed coagulatiop time complications

aseptic menmmbs 20
bleeding, §8
death, €S

255

Prolon~rd emagulation time  comnhications {ommt )
spinal cord Jewoms 217
Promethazine (pheperzan hvdrochlonde) m pro-
phylans of pineea and vorstinz 168
Fronmsts] (procane amide) use in carduac failure
prophylaas T4
treatrent 7% 79
Proppet stenlizer control 85 207
Propslene ghonl, complicatims
dermatitis 127
peuntis 113 217
penipheral perve lesions 113
spinal cord damaze 214 217
s ue damage 99
Frostizmine {neostigmine) use m unne fetention 231
Protamine 1 counteracting hepann, 92
Proteins cause of tisue mmtation, 101
Pruntis treatment, 131
Psveholomcal aspects of
backache 199 200
headache 18% 192
Pschomotor response to block procedure 25
Psvchoneurosis mflvence on spmal headache 152
Psvcho herapn 1n spinal headache 192
Ptosis
Horner s svndrome 120
svmptom of menunmtis 206
Pudendal nerve block complications (see paze 263)
Pulmonan atelectasts 253
Pulmonan collapse acute 236
Pulmonary disease  predisposing to otvgen want,

159 160
Pulmonary edema
possible 3 of serum alh 81

svinptom of pulmonar embolism, 238
Pulmonany embohism, 253
Pulmonary fricton rub  svmptem of pulmonan
embolism 253
Pulmonan parenchyma, damage 43
Pulse
acute pulmonary collapse 236
different tvpes of ovvgen want, 45 46
a barachnoid h Py

1 or

high spinal bled, 173
hypotension, 144
meningeal 1ntaton, 203
otygen want, vanabons according to cause 161
proshgmne or phvsostigmme reaction, 253
Punch biopsy of skio m spinal puncture 209
Puncture of dura
comphcations
cranial pene lesions 227
headache 178
lumbar puncture death, 231
menmngeal imtation 204
spinal cord damage 213
sealing mechanism, 178
Puncture of organs and blood vessels 55 124
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Pentothal (thiopental) (cont )
use m
convulsions 27 149 164
hiccough 256
nausea and vomiting 167
retchimg 167
systemic reaction to vasoconstrictor drug 40
vascular spasm from intra arternial admimstration
247
Pentylenetetrazol (see Metrazol page 280)
Percaine (see Nupercamme page 282)
Perforation of bowel 237
Peridural (epidural) block complications (see page

258)
Penneural spaces 1mportance m peripheral nerve
block 49 51

Peripheral nerve lesions 112
Pentoneum puncture 123
Peritomtis cause of paralytic ileus 256
Personnel (sec Additional help page 267)
Pervitin (see Methedrine page 279)
Pharynx

anesthesia from overflow 45

puncture 125
Ph v,

hlonde (P i hydrochlo
nde) use 1n nausea and vomiting 166
Phenobarbital (phenylethylbarbituric acid Lumimal)
use 1n treatment of
dermatiis 131
pamm 116 120
Phenol
complications
bleeding 88
cramal nerve lesions 226 228
dermatitss 127
overflow 119
penipheral nerve lesions 113
spmal cord damage 217
tissue damage 99
treatment of stching 35
treatment of phenol neunts 120
use 1 cold stenihzation 93
Phenylephrine (see Neosynephrme page 281)
Phlebothrombosis 238
Photophobra symptom of
menngits 206
oculomotor nerve palsy 229
Phremc nerve block
complications (see page 262)
result of overflow 43
Physical status of patient relatne to touc reaction
15

Physiotherapy in treatment of

bachache 200

pan 83

penpheral nerve lestons 116 B
Physostigmine (eserme) use m unne retention 251
Pia mater relation to penpheral nerve structure 51

COMPLICATIONS OF REGIONAL ANESTHESIA

Pierotoun (also see Analeptics page 268) contra
mdicated n treatment of

cardiac falure 77

systemtc reactions 24 27
Piperocaine (see \letycame page 280}
Pitln needle

action, 183

effect of spinal headache 186

illustrated 187 188

method of msertion 187 188
Pitressin

contraindications 185

hypotension 148

prophylavis of spinal headache 185
Pitustrin

prophylaxss of spinal headache 184

treatment of spinal headache 190 191
Planocame (see Novocain page 281)
Plasma 1n treatment of

cardiac failure 77

cerebral edema 80

hyvpotension 150
Plastic catheter breakage 242
Plastic needle for itravenous infusion 143
Pleura

puncture 55
relation to the vertebrae and sympathehc ganghon
55

vanations 1 anatomy 58
Pleural effusion 60 62 66
Pleural pamn etiology 63
Pleural shock 66
P h 1 from
Pneumothorax 55
Poliomyehtis contramndication to spinal block 219
Polyethyl ghyeol ¢

dermatiis 127

neunhis 119

overflow 119

penpheral nerve lesion 113

spmal cord damage 214 217

tissue damage 99
Polymian B use m septic menmgitis
Pontocame (tetracame)

chemical classtfication 20

complicattons

aseptic memingitis 204

atypreal reaction 16

Qeath from topical application 7
dermatitis 128

tissue swelling 94

concentration for spmal ancsthesia

dosage 12

heat stenlization 94 207
mechamsm of action 93
prepared from crystals only 94

stenlization 94 207

toxicity and potency 9 10

of emesis 163

210

to
©

220
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Pontocune (tetrrcamne) {cont }
treatment of
nenntss 120
penipheral nerve Jesions 116
Pooling of il caee of ticsne dimage 04
Position  cwise of
backache 199
cardue fulure 73
herdache 177
Tugh spinat Blodh 171
penpheral nenve lesione 112
unne retention 230
Losiion 1 treatment of unne rctenton 251
Poational changes
cause of
death 73 140
hypotension 73 140
nuset and vomiting 163
pulmonany embolism 233
dunng splanchme block 153
trertment of hypotenson 148
Postoperatne penod  etiology of hiypotension 156
Postural headache from tap of dury 162
Potassium cause of tissue imtation 101
Potassum chlonde use 1n ventneulir fibnllation 78
9
Potassum permanganate use m dermatitis 131
Potency of anesthetic drugs 10
Precclampsia contrundication to Prtresan 185
Pre-eusting neurolomeal diseases prominence After
lumbar tap 215
Pre-existing organic lestons cause of peripheral nerve
palsy 114
Pregnancy
cause of hypotension 141
predisposing to high spinal block 170 173
Premedication
cause of
amnesia 248
nausea and somiting 165
ovygen want 160
masking symptoms of oxyren want 20 160
Preoperative traming n use of bedpan and urinal 251
Presacral nenve block complications (see page 263)
Preservatives cause of tissue damage 100
Pressure caudal complications 231
Pressure from myection cause of tissue reaction 97
102
Prmary oxygen want 42
Procaine (see Novocam page 281)
Procaine amide (Pronestyl) use 1n cwdiac falure
74 78
Proctocane (o1l Ppreparation}
cause of tissue damage 94 100
stenlization 208
Prolonged coagulation time complications
aseptic memngitis 203
bleeding 88
death 88

285

1rolonged enagulition time complications (cont )
cptnal cord Jesione 217
Fromethazine (phenergan hydrochloride) in pro-
phylaus of naser and somiting 166
Pronest (procaine amide) use in cardoe fulure
prophshasie 74
treatment 78 79
Propper stenilizer control 93 207
Propylene glycol complications
dermatitic 127
neuritie 113 217
petipheral nenve lesions 113
pinal cord damage 218 217
tissne damage 99
Prostiumine (ncostignune} use in nnne retention: 251
I rotamine fn counteracting hepann 92
Proteins cause of tissuc irntation 101
Prusitis treatment 131
Psvchological aspects of
backache 199 200
headache 18§ 192
Psychomotor response to block procedure 28
1 svchoneurosss influcnce on spmal headache 182
Isvchotherapy m spinal headache 192
Ptosis
Horners syndrome 120
symptom of meninmtis 206
Pudend! nernve block complications {sce page 263)
Pulmonary atelectasis 253
Pulmonary collapse acute 236
Pulmoniry discase predisposmg to ovygen want
159 160
Pulmonary edema
possible complication of serum alburmin 81
symptom of pulmoniry embolism 236
Pulmonary embolism 233
Pulmonary friction rub  symptom of pulmonary
embolism 235
Pulmonary parenchymn damnge 45
Pulse 1n
acute pulmonary collipse 236
different typ=s of oxygen want 45 46
epidural or subarachnoid hemorrhage 90
high spinal bloch 173
hypotension 144
meningeal wntation 203
oxygen want varithons 1ccording to ciwse 161
prostigmine or physostignune reaction 252
Punch biopsy of shin in spinal puncture 209
Puncture of dura
complications
cramal nerve lesions 227
headache 178
lumbar puncture death 231
menngeal imtation 204
spial cord damage 215
sealing mechamsm 178
FPuncture of organs and blood vessels 55 124
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Pupils
dilatation 1 cardiac faillure 73
wregular sign of meningitis 208
Purging symptom of prostigmine or physoshgmmo
reaction 252
Pynbenzamine (tnpelennamme hydrochlonde)
cause of tissue damage 102
use in dermatitis 131
Pyndoune hydrochlonde (B8) use 1n nausea and
yomiting 166

Q

Quadnplegia sequela of spmal cord lesion 212 213
Quinidine 1n cardiac falure 78

COMPLICATIONS OF REGIONAL ANESTHESIA

Restlessness symptom of
cerebral edema 80
oxygen want 59 144
reaction fo
Iocal anesthetic agent 17
vasoconstrictor drug 38
Retching symptom of
ntestimal contraction 237
oxygen want 161
Retention of urine 250
Retinal hemorrhage following pressure caudal 231
Retractor musplaced cause of nerve lesions 113
Retrograde amnesic effect of chlorpromazine 142
Retropentonel bleeding 88 90
Rh use n of

Quinme dernvative cause of tissue 101

R

Race influence on spinal headache 181
Radial nerve block at elbow or wnist comphcations
(see page 263)
Rales 18 122
Reactions to
local anesthetic agents
allergic systemic 33 127
defimtions 8
local tissue 93 127
touc systerme (high blood level) 6
vasoconstrictor drug
allergic systemic 37
touc systemic (high blood level) 387
Rectal nce caused by lytic drugs 119
Rectal parests result of spinal cord lesion 218
Recurrent laryngeal nerve paralysis from overflow
44

Reflex phenomena cause of cardiac farllure 71
Regional anesthesia vs general anesthesia

death rate 70

intestinal obstruction 186 237
Regional nerve blocks complications (see Appendix

under specific bloch 257 265)

Relative high blood level of a drug 8
Relative potency of a drug 9
Relative touicity of a drug 9
Relaxation of back muscles cause of backache 197
Removal of broken catheters and needles 245
Renal failure result of hypotension 138
Repetition of block cause of nerve mjunes 114
“Res 1psa loquitur” 221
Respiratory embarrassment from

local anesthetic agent 18

oxygen want, 42 144 161

preumothorax 59

vasoconstnctor drug %8
Resprratory obstruchon from

as:gmneumuc edema 31 85

Jaryngeal obstruction 45

pharyngeal obstruction, 45

vomutus 163

neuntis 120

peripheral nerve lesions 116
Rhonchr 18
Roaring 1n the ears sign of cortical stimulation 17
Romacol tartrate (B pynidyl carbenol tartrate) 192
Roser mouth gag 167
Running water 1n treatment of urine retention 251

S

Safety of various anesthetic methods 212
Salcylates use mn dermatitis 131
Saline 1njected to avert pleural puncture 62
prophylaxs of
<ramal nerve lesions 230
pleural puncture 62
spinal headache 189
treatment of spinal headache 191
Salme normal sterihzation 207
Saltvation marked symptom of prostigmine or physo
stigmune reaction 252
Salves use m dermatitis 132
Sander s inflatable cuff for endotracheal tube 23
Scalenus anticus muscle nfiltration followed by
overflon 120
Sealp block complications (see page 263)
Sciatic femoral nerve block comphcations (see pages
259 263)
Scopolamine use 1n
prophylaas of perforation of the bowel 237
treatment of cardiac arrest 78
Scotoma complication of pressure caudal 232
Scrotum tissue slough from Novocam Adrcnalin
solution 98
Scrubbing of hands required for regional block 208
Scurocamne (see Novocamn page 281)
Secunty bead needles 243
Sedation cause of atelectasis and bronchopneumonra

Semilunar (gassenan) ganghon block complications
(see page 259)

Sensory fibers susceptibility to anesthetic agents
relative to motor fibers 11

Septic meningitis 202
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Scpticemfa (bacteremia), cause of septic meningitie
2014
Serum albumin sce in cereheal edema 80
Sesame m] canse of
dermatitis 127
Toeal tisse reactions 101
Sex as factor fn spinal headache 150
Shaking hand  technique of injection 53
Shack from hvpotension 144
Shock tissues 33
Signs and symptoms onset in systemic toxic reactions

Sise mtroducer used prior to spind puncture 209
Shin aseptic preparation compheations
dermatitis 192
weningiis 200
Shin plugs found in spinal lind 209
Shin wheal
cause of slough 93
test for systemue reaction 21 84
Slough
ctiology 93 121 151
prophylaus 105
signs and symptoms 102
treatment 107 122
Small gauge needle used to avoud spinnl headache
185
Small intestine  puncture 124
Smells cause of nausca and vomiting 166
Sodium chlonde contraindicated in cardiace fatlure
77

Sodium Pentothal (see Pentothal page 283)
Sodum thiosulfate nse i dermatibs 131
Solution preservatnes cause of dermatiis 127
Solvent used for local anesthetic solutions 94
Specific tissues of the heart 70
Spinal anesthesia

avoidance of term spmal 184 199 200

complications {see page 263)

contramndications 145 160 162

vs epidural relative to hypotension 151

s general anesthesia in intestinal obstruction 168
Spinal cord

anatomy 48 51

anomalies mn blood supply 218

destruction by neurolytic drugs 217
lesions 212
pathology in
arachnaiditis 218
leptomeninges damaged 219
nerve root damaged 218
parenchyma proper damaged 217
softening 213
tumors
contramdication to spinal block 219
precaipitated by lumbar puncture 215
Spinal flud
findings 1n
arachnorditis 218

Spinal fluid
findings in (cont )
aseptic meningitis 203
Teptomeninges daimged 218
meningeal fratation 203
nenve root damaged 218
pircnchyma damaged 218
«eptic meningitis 200
obstruction  indicating subarachnoid lnage 220
withdrawal in
inadsestent spinal block 175
Tumbar puncture death 231
Spinnt headache 177
Spinal Infection of
glicose or saline in treatment of spimal headache

sahine in prophylaxs of spinal headache 189
Spiocin (strychnine sulfate Novocain starch paste
alcohol and normal saline)
cause of aseptic memngitis 203
destructne effcets on spinal cord 214
Sphinchnic (cchac plevus) block complications (see
e 264)
Spleen traction camse of hiccough 256
Spontancous hemorrhage 1n anticongulant therapy 91
Spreading agents cause of tone rewchons 14 22
Squint
result of
ahducens nene palsy 228
meningitis 206
oculomotor nenve palsy 120 229
Stagnant hypoun 42
Starch use 1n dermatitis 181
Stellite ganghon block
complications {see prge 264)
m treatment of
Iocal tovic tissue reactions 108
periphern] nenve lesions 120
pulmonary embolsm 236
slough of nose 129
vascular spasm 247
Stenlex stenlizer control 207
Stenhization (autoclaving) of drugs 94 207
Stenlization of equipment 93 206 208
Stenilizer controls (indicators) 93 207
Sterilizer indicators (controls) 93 207
Stir up regimen wse postoperatwely 1n
after care of cardiac failure 81
e ton of atel and bronch
254
Stomach traction cause of
hiccough 256
nausea and vonuting 165
Stovaine (amylocane) cause of
cramal nerve lesions 228
meningitis 2093
Streptomyem (also see Antibiotic therapy page 268)
destructive effects on spinal cord 214

phylans of inf of d bowel 124




288 COMPLICATIONS
Streptomscin {cont.)

treatment of punctured organs 123

use m septic memngths 210
Strontum bromide 1n dermatiis 131
Strophanthun use m cardiac farlure 77
Subarachnoid block (see Spinal h

OF REGIONAL ANESTHESIA

Sympathetic block
complications (cont )
m cervical area (see pages 284 2653)
m lumbar area (see pages 262 263)
1 thoracic area (see pages 262 265)
d with prol d 1!

page
287)

Subcutaneous emphysema 59 62

Sucrose treatment of cerebral edema 81

Suchon catheter 23

Sulfa drugs use m sephic memngiis 210

Sulfonamudes destructine effects on spmal cord 214

Superficial placement of drugs cause of tssue
damage 94 103

Supenior cervical ganghon block m treatment of
spmal headache 192

Supenor laryngeal nenve block, complications (see
page 261)
bital nerve block, b

{see page

Suprascapular nene blocl, comphecations (see page
261)
Supratrochlear nerve block, complications (see page
261)
Surgery type factor mn spinal headache 180
Surgical exploration findings 1n
arachnoidins 219
damage to parenchyma of cord, 218
leptomenmnges damaged 219
npene root damage 218
Surgical mampulation or trauma cause of
aseptic meningitis 204
cardiac failure 72
hvpotension, 153
nausea and vomiting 165
penpheral nene lesons 113
unze retenbon, 250
Sunvival time of the brain 74
Susceptibility defmtion, §
Suallowing of drugs 21 36
Sweating marked, of p
stigmine reaction, 252
Sweet almond, cause of
dermatiis 127
bssue damage 100
Swelling
etiology
bleeding 89 91
dermatins 128
extravasation of intravenous fluds 247
imjection of drugs 93 94
prophylaxis 105
signs and symptoms 102
treatment, 91 107
Sympathectomy 1n treatment of
peuntis 120
peripheral penie wjury 116
Sympathetic block
compheations

or physo-

time
90
preparation of graft site 108
treatment of
neunttis 120
penpheral nenve mpury 116
Sympathetic nenous system cardiac fatlure from its
stimulation 71
holyhie drugs i d
fallure 77
Symptomatic relief of spinal hcadache 190
Syncope result of
Ammophylline overdosage 35
systemie touc reaction 19 28
Ssstermic toxic reactions
allergic type
delayed 36
Tocal anesthetic agent, 6 33
vasoconstrietor drug, 37
classification, 8 7
tugh blood level type
local ancsthetic agent 6
sasoconstrictor drug 37
psychomotor type 28 29

T

1 cardiac

Tabes
contraindication to spmal block 219
precipitated by lumbar puncture 215
Tachyecardia sign of
overflow onto sagus nene 43
oxygen want, 43 143
pneumothorax 61
touc reachon to
local anesthetic agent 7 19
vasoconstnctor drug 38

Tachypnea
caused by vasoconstrictor drug 38
symptom of
1 and t 't 253
oxigen want, 18 45 144 161
Tars use m dermatitis 132
Techmcal assault, 220
T fl on at of drugs 16
Terramyem (also see Antibiotic therapy page 268)
hyl. of 1 and b h
treatment of

asephe memngits 204
septic memngitis 210
Tests to avoid
allerzic reactions 34
high blood level reaction, 21
madiertent spmal tap 174
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Tetrrcane (see Tontoraine pace 254)
Theophslline with ethylencdinmine { Aminophsthine}
m treatment of
athmatic breathing 35 47
hvpertonsion 40
Thitmine chionde in treatment of ponplicral pene
lestons 118
Thiobubaturate thiopental {see Tentoth] page
253)
Thiepental (see Tentothal page 283)
Thoreaie duct punctore 123
Thorwae somatic nerve block comphications (e
Intereo tal nenve Black paces 200 261)
Thorwie somatic nerves ancthesa from overflow
120
Thoracie svmpathetic ganghon
anmitomy 53
compheatians of black (see pages 262 265)
Thoricotomy 75
Thorazine (see Chlorpromazine page 271)
Thrombophlcntis 23§
Thromhoss
complication of
head lowenng 149
hvpotension 138 234
preaipitated by bleeding 92
Thyroid disrase predisposing to ovygen w ot 13 159
Thyrod gland puncture 125
Thytotoucosss cause of ripid drug, detouficition 15
Tibual ncne block complications (sce page 263)
Tidal hypova
contributing to bypou from spinal block 143
160 162
defimtion 42
predisposing to further oxygen want 43
Tinels sign 113
Tinghog sign of nerve lesion 113 114
Tinmitus symptom of oxygen want 144
Tissue damage from drugs 96 102
Toes gangrene 97
Tokserol m treatment of backache 200
Tongue anesthesia 45
Topical apphcation
sutable drugs 12 13

to mlzngus membranes complications (sce page
to skin_complications (see page 265)
Total spinal block (see High spmal page 276)
Tonrmquet
cause of peripheral neryve lesions 113
N treatment of systemic tove reaction 28
Tourmquet paralysis syndrome 113
To'(emm contraindication to Pitressin 185
oue erythema sign of allergic reaction of the
dermis 129
Touaty of ancsthetic agents 10 11
Trachea puncture 124

Tracheal asction
prophylaus of atelectase and bronchapneumoni
25
removal of asprated emesic 163 167
Traction on viscery cwse of
hiccongh 256
et and somiting 165
pirabvtic slens 256
arine setention 230
Transsawral nenve block  complicitions (sce page
203)
Transverse myelitis cused by
gawerin gnghon blodk 119
peripheral nenve block 19 122
spinl cord fesions 215
vasoconstrictor drgs 216
Tramz resultng in
backache 19%
hemorthage 87
hypotcnsion 110
intervertebral dise protrision 215 218
meninmbtis 204
penpheral nenve njuny from needle 114
spinal cord lesions 215
spinal headache 179
tissue dimage 94
urine retention 230
Trwmatic dural puncture avowdance to prevent spinal
headache 159
Trumors sign of
oxygen want 45 161
toxic reaction to
local anesthetic agent 17
vasoconstrictor drug 38
Trendelenburg position 1n
cadiac falure 77
nausea and vomiting 167
Trichlorethylene (Trilene Tnmar) cause of cranmal
nerve lesions 231
Tngemmal nerve block complications (see Gasseran
[sesmilunar] Ganghon Block page 259)
Trnlene (Trimar tnchlorethylene) cause of cramal
nenve lesions 231
Trnmar (Trlene trichlorethylene) cause of cranial
nerve lesions 231
Tripel (see Pynb
Trochlear nerve
anatomy 228
palsy followmg puncture of the dura 226
Tropacocaine {benzoyl tropem) cause of
meningths 203 229
nerve palsy 229
Tuberculosis
contributing to hypoua from spinal block 145
160 162
predisposing to oxygen want 45 160
Tumor (intra abdominal) cause of hugh spmal 170

Tumor removal (intra abdominal) cause of head
ache 179

page 286)
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Streptomycm (cont )
treatment of punctured organs 125
use 1 sephc memngihs 210

Strontium bromide 1 dermatitis 131

Strophanthin  use 1n cardiac falure 77

Subarachnoid block (see Spinil anesthesia
287)

Subcutaneous emphysema 59 62

Sucrose treatment of cerebral edema 81

Suction catheter 23

Sulfa drugs use 1n septic menngitis 210

Sulfonamdes  destructive effects on spmnal cord 214

Superficral placement of drugs cause of tissue
damage 94 103

Supertor cervical ganglion block in treatment of
spinal headache 192

Supernor laryngeal nerve block complications (see
page 264)
bital nerve block )
264)

Suprascapular nerve block complications (see page

page

{see page

Supratrochlear nerve block complications {see page
2
Surgery type factor mn spmal headache 180
Surgical exploration findings
arachnoiditis 219
damage to parenchyma of cord 218
leptomemnges damaged 219
nerve root damage 218
Surgical mampulation or trauma cause of
aseptic menmngitis 204
cardiac failure 72
hypotension 153
nausea and vomiting 165
penpheral nerve lesions 113
urine retention 250
Survival time of the bram 74
Susceptibility defimition 8
Swallowing of drugs 21 36
Sweating marked symptom of prosigmine or physo
stigmine reaction 252
Sweet almond cause of
dermatiis 127
tissue damage 100
Swelling
etiology
bleeding 89 91
dermatitis 128
extravasation of mtravenous flmds 247
jechon of drugs 93 94
prophylaxis 105
signs and symptoms 102
treatment 91 107
Sympathectomy m treatment of
neurthis 120
penpheral nerve mpury 116
Sympathetic block
complications

COMPLICATIONS OF REGIONAL ANESTHESIA

Sympathetic block
complications {cont )
n cervical area (see pages 264 265)
1 lumbar area (see pages 262 265)
1n thoractc area (see piges 262 265)
contraindicated with prolonged coagulation time
90

preparation of graft site 108
treatment of
neuntis 120
peripheral nerve mjury 116
Sympathetic nervous system cardiac failure from s
stimulation 71
Sympatholytic drugs contraindicated 1 cardiac
faillure 77
Symptomatic relicf of spinal headache 190
Syncope result of
Aminophylline overdosage 85
systeme toxic reaction 19 28
Systemic toxic rexctions
allergic type
delayed 36
local anesthetic ngent 8 33
vasoconstrictor drug 37
classification 6 7
Tugh blood level type
local anesthetic agent 6
vasoconstrictor drug 87
psychomotor type 28 29

T

Tabes
contrandication to spmal block 219
precipitated by Iumbar puncture 215
Tachycardia sign of
overflow onto vagus nerve 45
ovygen want 45 143
pneunmothorax 61
toxtc reaction to
local anesthetic agent 7 19
vasoconstrictor drug 88
‘Tachypnea
caused by vasoconstrictor drug 38
symptom of
1 and b 1
oxygen want 18 45 144 161
Tars use m dermatitis 132
Technical assault 220
on at of drugs 16
Terramycin (also see Anttbiotic therapy page 268)
Tl of atel and 1 3

258

254
treatment of
aseptic menmgits 204
septic memngitis 210
Tests to avoid
allergic reachions 34
Tugh blood level reaction 21
advertent spmal tap 174
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Tetrreane {sre Tantocune page 254)
Theophline with ety lensdrmine {Aminoplnthine)
in treatment of
asthmatie breathing 35 47
Tvpettensin 10
Thamme chlonde an troatm nt o f ponphort oo
e 110
Thebiulatorate unpostal (xee Tentothiadl pace
255)
Thinpental {soe Pentotha) proe 253)
Thoraoe duet puncture 123
Tharrcte somitic nerve Blacdk  enmplicitms (s
Intereodtal pemy BixL pages 2600 201
Thoracte somatic nerves anestheas from overfl e
120
Thorace svmpathetic ganghon
anitomy 33
compheations of hlech (wee pages 262 2651
Tharacotomy 75
Thorwzne (see Chlorpromazine page 2713
Thrombaphlcbntis 235
Thrombous
complication of
head lowening 149
hvpotension 138 2%
precipitated b bleding 92
Thyzor} dismase predispoung, to o gen wmt 45 159
Thyrosd gland punctre 125
Thyrotoucosss crse of tipd drug detonfiction 15
Tibial nerse block  comphications ( see pe 263)
Trdal bvpota
contbuting to vpoua from spinal blwk 133
160 16.
defimtion 42
predispasing to further oy fen want 435
Tinels sign 139
Tingling sign of nenve kston 113 114
Transtas symptom of ongen wint 143
Tissue damage from drugs 96 102
Toes gangrenc 97
Tolserol in treatment of backache 200
Tongue anesthesta 43
Tomeal appheation
Surtable drugs 19 13

to mucous me;
e mbranes complications (see L

to skan com
Total spunal Iy
Tnunuquet

phications (see page 263)
lock {see High spial page 276)

:rause of peripheral nere fessons 113
catment of systemic toye reaction 28

Toutnyquet paralysts syndrome 119

Toverma contraindication to Pitressin 183

Toue erythema
s1gn of alf
s 195 atiergic revction of the

Touaty of anesth,
ele agents 10 1
Trachea Puncture 194 '

259

Teachead suction
prophniyon of atelectras and bremehopneumonia
§1 234
temmal of aspirated emeas 1631687
Teaction on sieert cure of
hiceomgh 256
nwmst and somiting 363
pirilstic tene 2560
wripe totention 250
Transaarl nerve block complicstions {we pire
26%)
Traoverse myehtic cwsed by
gasseriin ganghon block 119
peripheeal nene block 19122
spind cord fruons 215
vasoconstesctor dmgs 216
Trimma resufting in
backache 395
hemorthage 87
hypotenoon 340
intervestebeal dise protrusion 215 216
menfomts 204
panphertl nene inuny from peedle 114
«pinaf cord fesions 215
spinal headache 179
tissee daimage 91
unne retention 236
Tewrmatie dural puncture averdanee to prosent spinal
headache 189
Tromors sigr of
oggen want 45 161
toxie reaction to
Yoc1l anesthetic agent 17
\soconstrctor drug 38
Trendelenburg position m
cardiag fulure 77
nauser and vormtmg 167
Tnchlorcthvlene (Tnlene Trmar) cause of cramal
nenve lestons 231
Tngeminal nene block compheations (see Cassersan
{sermitunwr] Ganglon Block page 259}
Tridene {Tnmar trichlorethylene) cause of crantal
neeve lesions 231
Trunw (Trilene tnchlorethylene) cause of cramial
nenve lesions 231
T: {see Pynb
Trochlear nerve
anatomy 228
plsy following puncture of the dury 228
Tropacocame (benzoyl tropuin) cause of
meningitis 203 239
nenve palsy 220
Tuberculoss
contnbuting to hypoaa from spinal block 143
160 162
predisposing to oxygen want 45 160
Tumor {intra abdommal) cause of hugh spml 176
Tumor removal (intra abdommal}, cavse of head
ache 179

page 296)
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Twitching
result of oxygen want 45 160 161
sign of
cortical stimulation 18
high spmal block 172
prostigmine or physostigmine reaction 252

U

Ulcer corneal 121
Ulceration following the use of
local amesthetic agents 93
neurolytic drugs 121
Ulnar nerve block at elbow or wrist comphcitions
(see page 265)
Unsatisfactory anesthesia 247
Urecholme (bethanechol) use in urine retention 251
Ureteral catheter (see Catheter urcteral or plastic
page 271)
Unnal preoperative traming n use 251
Urine
mcontinence result of spinal cord lesion 218
Tetention 250
urgency of or
reaction 25’
Urticana
sign of
allergic reaction of the dermus 129
systemic allergic reaction 83
treatment 34 132
Urticanial dermatosis treatment 132

v

Vagosympathetic reflex 1n cardiac failure 71
Vagotropie drugs use mn urme retention 251
Vagovagal reflex i cardiac failure 71
\agus nerve
anatomy 44
complications of block (see page 265)
function 1m cardiac failure 71
paralysis from overflow 44
stimulation cause of nausea and vomitmg 165
Vascular spasm following, ntra arterial Pentothal 247
Vasculanty of area mjected relative to
bleeding tendency 88
dosage 11
Vasoconstrictor drugs
action 147
allergic reactions 33 96
compheations
allergic reactions 83 96
Arthus phenomenon 96
hypotension from discontinumng 156
nausea and vomuitimng 165
oxygen want 43 160
spmal cord lesions 216 217
systemic toxte reactions 87
tissue damage 96
contrandications 39 92 106 150
optimal concentrations 89 147

!

COMPLICATIONS OF REGIONAL ANESTHESIA

Vasoconstrictor drugs (cont )
prophylaxis
hypotension 144
patients with cardiovascular disease 150
vomiting 166
site of imjection 150
sterilization 207
treatment of
hypotension 27 28 35 92 147 150
nausea 166
vomiting 166
used to delay absorption 13 20
Vasodilatation from local anesthetic drngs 13 19
Vasodilators 1n treatment of pulmonary embolism

236
Vasoxyl (methoxamine hydrochloride)
action 148
complications
spinal cord lesions 217
tissue dumage 96
dosage 147
prophylaxis of hypotension 144
steriization 207
treatment of hypotension 142 147
Ventncular fibnllation 19 69
Vertical position  cause of headache 179
Vertigo symptom of oxygen want 45 160
Visceral traction cruse of
hiccough 256
nausea and vomting 165
paralyhic ileus 256
Visual disturbances from spinal headache 183
Vitammn B deficiency as cause of cardiac failure 73
Vitamun B use in treatment of peripheral nerve
lesions 116
Vitammm B (pyndouine hydrochlonde) prophylias
of nwsea and vomting 168
Vitamin G deficiency 15 21
Vitamin K 1n counteracting hepanin 92
Vomiting
etwology
allergic reaction 34
Benadryl overdosage 34
cortical stimulation 18 38 165
ergotrate 167

hyp (from drug) 38

hypotension 45 144 165
hypouia 18 165

mtestmal contraction 237
mtestinal obstruction 168
local anesthetic agent 18 163
memngeal mrtation 205
motion 165

odors 165

opiates 165

oxygen want 18 160 165
premedication 165
prostigmine or physostigmine reaction 252
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Vomiting
ctiolory (cont )
trwtion on viseera 165
sagus nerse stimnltion 165
vasocomstrctor dmg 165
prophalavs 166
sign of memngeal imitation 202
apns and sumptoms 160
trotment 166

W

Wallenn degeneration
mechinsm of tiwue damae 99
of grav matter ganglion ol 214
Water distilled stenlization 207
Weakness symptom of
nene damage 114
ovwpen want 161
spinal cord lesions 217
Wt dressings in dormatiis 152
Wheals
cwse of slongh 93
sign of allarmy &
shin test 21 94
Wheezing sign of Al 1y 34 47
Whitrere (penalpmnt) noe e
lustrated 187
loss of ip 246
prophylas of
cramal nerve lesons 250
spinal hewdache 185
Whole blood 10 reversal of ticowul it theripy 92
Wrong solution sojecction 93 105
Wyamme (N methyIpheny ltertiary 1 ity limine
sulfate)
action 148
complications
spmal cord lesions 217
tissue damage 98
dosage 148

Waamine (N methylphenyltertiary butylimme
sulfate (cont )
prophylias of hypotension 1414
treatment of hypotension 137
Wydase (sec Hyluromdise pige 277)

AN
Nt

misdiignosis from bedside use 61 62
v in pravention of cranl nerve lesions 230
wee in troatment of dormatits 132
Nslocune (lidoc une Lignociine \ylotox)
absorption from ¢sophigus and stomach 21
vl ractions 16
chemfal dhssificibion 20
complicttions
amnesi 2148
weptic meomgits 203
nountis 114
tisue rorction 91
defibnlhwtion of heart 79
dosage 12
rcdorse of metal 1ons 114
sterilization 207
toxierty 10 11
\ylotor {sce Nylocune above)

1
Ywwming sign of

high spinl 172
ovygen want 45 144 160

Z

Zinc 1005 15 cwse of
penpheral nenve injuries 114
tissue reactions 94 95
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Twitching
result of oxygen want 45 160 161
sign of
cortical stumulation 18
high spmal bleck 172
prostigmine or physostigmine reaction 252

U

Ulcer corneal 121
Ulceration following the use of
local anesthetic agents 93
neurolytic drugs 121
Ulnar nerve block at elbow or wrist complicitions
(see page 263)
Unsatisf ictory anesthesta 247
Urecholine (bethanechol) use in urme retention 251
Ureteral catheter (see Catheter ureteral or plastic
page 271)
Unnal, preoperative traming i use 251
Urme
mncontmence result of spnal cord lesion 218
retention 250

COMPLICATIONS OF REGIONAL ANESTHESIA

Vasoconstrictor drugs (cont )
prophylaxis
hypotension 144
patients with cardiovascular disease 150
vomuting 166
site of mjection 150
sterilization 207
treatment of
hypotension 27 28 35 92 147 150
nausea 166
vormting 166
used to delay absorption 13 20
Vasodilatation from local anesthetic drugs 13 19
Vasodilators 1n treatment of pulmonary embolism
236
Vasoxyl (methovamnune hydrochlonde)
action 148
complications
spnal cord lesions 217
tissue damage 96
dosage 147
prophylaxis of hypotension 144
i 207

urgency of or phy:
reaction 252
Urticana
sign of
allergic reaction of the dermis 129
systemic allergic reaction 33
treatment 34 132
Urticanal dermatosis treatment 132

v

Vagosympathetic reflex in cardiae failure 71
Vagotropic drugs use 1n unne retention 251
Vagovagal reflex mn cardizc falure 71
Vagus nene
anatomy 44
compheations of block (see page 263)
function m cardiac failure 71
paralysis from overflow 44
stimulation cause of nausea and vomrting 165
Vascular spasm following intra artenal Pentothal 247
Vasculanty of area mjected relative to
bleeding tendency 88
dosage 11
Y asoconstnctor drugs
action 147
allergic reactions 33 96
complications
allergic reactions 33 96
Arthus phenomenon 96
hypotension from discontinuing 156
nausea and vomiting 165
oxygen want, 43 160
spunal cord lesions 216 217
systemic touc reactions 37
tissue damage 96
contramdicatrons 39 92 108 150
optunal concentrations 89 147

treatment of hypotension 142 147
Ventricular fibnllation 19 69
Vertical positton cause of headache 179
Vertigo symptom of oxygen want 4% 160
Visceral traction cause of
hiccough 256
nausea and vomting 165
paralytic ileus 256
Visual disturbances from spinal headache 183
Vitamumn B deficiency as cause of cardiac fallure 73
Vitamn B use 1n treatment of peripheral nerve
lesions 116
Vitamun Be (pyndoxme hydrochloride) prophylaus
of nausea and vomuting 166
Vitamun C deficiency 15 21
Vitamun K 1n counteracting hepanin 92
Vomiting
etiology
allergic reaction 34
Benadryl overdosage 384
cortical simulation 18 38 183
ergotrate 167
hy) {from
163
hypotension 45 144 163
hypoua 18 165
ntestinal contraction 237
intestmal obstruction 168
local anesthetic agent 18 163
meningeal umtation 203
motion 185
odors 165
oprates 163
otygen want 18 160 165
premedicabion 163
prostigmine or physostigmmne reaction 252

drug) 38
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