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PREFACE

IN RECENT YEARS there has been a remarkable in

crease 1 the mterest 1n and use of nerve block techmcs
as diagnostic, prognostic, prophylactic and therapeutic
tools outside the operating room Thus trend has been
due to a number of factors, ncluding the following

the advent of more effective local anesthetic drugs and
marhed improvements in certamn techmes, develop-
ments of methods of ascertaining the degree of block,
a better appreciation of the indications and limitations,
as well as of the complications of these technics when
used for diagnostic and therapeutic purposes, and co
ordinated laboratory and clinical studies concerning
various aspects of this method Numerous reports con-
taimng evaluations of various diagnostic and thera-
peutic nerve blocks (1-32) and several monographs
(33 48) and a major reference work (49) on the sub-

ject have tended further to stimulate interest wmn this
method

Despite these developments, there are still serious
misconceptions among some clinicrans concerning the
usefulness and role of these technics These are con-
spicuously apparent upon a perusal of the literature,
which contamns conflicting reports and an obvious lack
of unamimity of opinion regarding the value of this
method some articles are obviously over-enthusiastic
while others suggest that this method 15 of little value
To help rectify the situation the Commttee on Post-
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PREFACE x

though the anesthesiologist, having acquired a certain
dextenity m executing nerve blocks for surgical an-
esthesta, 1s most frequently requested to perform these
procedures on medical patients, the use of this method
should not be considered the exclusive domamn of any
specialist Many of these procedures can and should
be learned and practiced by every chnictan

Limutations 1mposed by the scope and size of the
volume have prohibited detailed description of tech-
nmcs The approach preferred under certain circum-
stances 1s ndicated and some illustrations of these
technics have been included For a detailed description
of nerve block technics, the reader may consult the
book of Moore (29, 47), Pithin (44), Bonica (49),
Adnam (50) and Macintosh (51-54) For the same
reason a detailed discussion of the disorders for which
these procedures may be used has been omitted More-
over the bibliography has been hmited to the most
important reference works These and other aspects of
the subject are presented 1n great detail mn my other
book, ‘ The Management of Pam” which also contains
a very extensive bibliography Lest the reader obtain
the wrong mpression that this 1s an abbreviated form
of the large volume already published, let me hastily
add that the matenial herein presented 1s treated from
an entirely different angle and contamns information
which has become available since the larger work
was published

1t 15 a pleasure to achnowledge the suggestions and
encouragement of Dr Daniel C Moore, Director of
Anesthesiology at Mason Chiie, and Dr D F A
Alexander with whom the author has spent many
pleasant hours 1n discussions, from which many of the
concepts contained herein have evolved I would also
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graduate Education of the American Society of Anes-
thesiologists has offered 1n the past a refresher course
dealing with the subject It was at the end of one of
these sesstons that my close friend, Dr Damel C
Moore, suggested to me and subsequently to Doctor
Adriani that I expand the material into a small mono-
graph In view of the aforementioned Iiterature, books
dealing with spectific technics and the reference work
already available, I dismussed the 1dea at first However,
after serious consideration 1 agreed with Doctors
Moore and Adriam that a brief, concise monograph
would fill the definite need which presently exists and
1s felt particularly by the busy clinician
With this 1n mind, I have attempted to present

the subject 1n such a manner 1n the hope that T may en
courage even the busiest of practitioners to become ac-
quainted with 1t and consequently to use 1t to the ad-
vantage of the patient The aim of the book, then, 1s
to present an evaluation of various nerve block pro
cedures as diagnostic and therapeutic tools A serious
attempt has been made to present an objective assess
ment of the indications, effectiveness, advantages, as
well as the disadvantages, complications and limita-
tions of these technics The chapters in the first section
will be devoted to certain general constderations con-
cerning the clinical applications of nerve blocks 1n the
management of disease This material will form the
basis for a discussion of the use of specific nerve block
technics It 1s advisable that the novice who plans to
employ these procedures have a thorough knowledge
of the matenial contained 1n these six chapters before
he attempts to carry out the blocks

It should be stressed that the book 1s intended for
use by any practitioner imterested 1n this problem Al
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PART 1

BASIC CONSIDERATIONS






CHAPTER 1

HISTORY*

THE USE OF LocAL and regional injection of various
compounds for the management of medical disorders
dates back many centuries Acupuncture for the treat-
ment of various diseases was practiced m China as
early as 3,000 BC, and the use of this method has
continued throughout the centuries, particularly 1n that
country where 1t 1s still being employed During the
17th century, Sigmund Elsholm and several others at-
tempted to mnject opiate 1n the vicimty of nerves and
pamful areas 1n order to relieve pain This method was
employed until the latter part of the last century, but
particularly after 1855 when Wood of Edimburgh pop-
ularized the use of the hollow needle, which had been
described ten years earlier by Rynd of Dublin, and the
use of the glass syringe, which had been devised a few
years earlier by Pravaz of France

The mtroduction of the syringe and needle into
clinical practice can be considered a milestone 1n the
annals of medicine  From that time on many efforts
were made to treat disorders by injecting solution of
opiates, chloroform, bromudes, tannin, and other com-

*In order to keep the number of references withim reasonable limuts only the
most smportant will be cited directly The others can be found n writings of

Bonica (49) Matas (55) Braun (56) Pfender (57) Bumpus (58) Ruth (59)
and Keyes (60)
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technics for treatment of various disorders about the
head and nech

The reports of beneficial results obtamed 1n the
treatment of neuralgia led other clinicians to employ
alcohol nerve block for the management of other
conditions In 1911, Lewy and subsequently Fetter-
wolf reported beneficsal results 1n the injection of the
superior laryngeal nerve with alcohol 1n patients with
intractable pam due to advanced tuberculosis This
techme was later employed by Lukens, Swetlow, and
others as a useful means of managing various disorders
of the larynx, including mtractable cancer pamn

One of the most brifliant chapters 1 the history of
the use of nerve blocks for nonsurgical patients con-
cerns the application of paravertebral block as an aid
m differential diagnosis of various abdominal diseases
Although this technic for surgery had been suggested
by Sellheim as early as 1905, and subsequently em
ployed for operations by Lawen, Von Gaza Nieman,
Kappis and Fansterer, 1t was not until 1922 that Lawen,
and Freude and Kanvellis proposed 1ts use for medical
patients A year later, Kappis and subsequently Von
Gaza and Brunn and Mandl employed 1t as a diagnostic
and therapeutic measure m visceral pamn  In 1926,
Mandl gave an account of 1ts use, especially 1n the
treatment of angma pectonis, and a year later he pub-
hshed a monograph on paravertebral block and its use
n diagnoss, prognosts, and therapy of disease (63)
Subsequently this techmc was widely used by Mandl,
Lenche, White, Woodbridge, Ruth, Livinstone, and
others as a diagnostic-prognostic tool 1 determining
the pathways of obscure visceral pam

Another important milestone 1n the clinical applica-
tion of diagnostic and therapeutic nerve blocks was
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pounds near nerve trunks In 1874 Bartholow reported
good results 1n treatment of trigeminal neuralgia, and
subsequently Billroth and Neuber proposed the injec-
tion of osmic acid mto main branches of the 5th cranial
nerve for the management of the same condition
Fauvel, Collin, Tagha and others employed cocatne
toprcally to relieve pamnfut conditions of the pharynx
and larynx

Thus many recorded attempts were made at nerve
block therapy, but for obvious reasons these trials
falled until Karl Koller almost four decades after
the mvention of the syringe and needle reported the
clinical use of cocaine for anesthesia (61) Immed:-
ately following Koller’s report, the mjection of cocaine
mto tissues near nerves or nto the nerves themselves
was practiced by many clinicians Outstanding among
these was Halstead, who was the first to recognize and
employ the principle of nerve blocking Another was
J Leonard Cormng, a New York neurologist, who was
the first to attempt to produce spinal anesthesia, first
m dogs and subsequently 1n a man, for treatment of
“spinal weakness and seminal incontinence” and many
other neurologic disorders The next most important
developments in the chinical application of nerve block
were the synthesis and introduction of Novocaine (pro
came) mnto chinical practice in 1905 by Emhorn (62)

At about this same time Schlosser began expertment-
ing with the njection of alcohol nto the nerves of the
face for the treatment of tic douloureux In 1902, Pitres
and Verger of France also reported thetr findings with
this procedure, and a few years later stmlar reports
were made by Ostwold, Levy and Boudoutn, Offerhaus,
Hecht, Keller, Wright, Harrss, and particularly Hartel,
who did much pioneer work to refine nerve block
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companying a variety of disorders, but particularly
for that associated with cancer

The next important milestone 1 this field was the
description by Lemmon 1n 1940 of the continuous
spinal technic (67) Four years later, Touhy described
a modification of this technic mvolving the msertion
through a large spinal needle of a small ureteral cathe-
ter which was left in place after the needle was removed
(68) Subsequently, other modiftcations of this tech-
nic were descibed Moreover, the principle was ap-
plied to caudal analgesia by Southworth and Hingson

Although ts means of prolonging the effect of local
anesthetic drugs for several hours was origimally de
vised to produce surgical anesthesia, the advent of
muscle relaxants has caused 1t to assume a place of
secondary importance 1n such anesthesta  This method,
however, came to be used with many regional anesthe
tic techmics 1n the therapy of different medical dis-
orders In this connection particular mention should
be made of the work of Sarnoff and Arrowood, who
devised the refined techmc “differential spinal block”
which 1s the subarachnoid injection of dilute solutions
of local anesthetic drugs used only for diagnosis and
therapy Subsequently, this principle of repeated 1n-
Jections made through indwelling catheter or plastic
tubing has been adapted to spimal epidural block, para-
vertebral block, cervicothoracic sympathetic block,
scatic nerve block and brachial plexus block

During the past decade many reports have appeared
describing the application of these and other technics
as diagnostic and therapeutic tools 1n the management
of many disorders Although the results reported are
not entirely 1n accord, and some are even contradictory,
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erected 1n 1926 when Swetlow described the use of
alcohol to secure a lasting interruption of all the cardio
sensory nerves 1n the treatment of angina pectors
(64) Swetlow’s report prompted many other clin
1cians, but particularly J C White and his associates
and Labat, to employ this technic for this purpose with
brilliant results Moreover, the use of paravertebral
alcohol block was extended by Swetlow and others for
the management of severe intractable pamn m many
other conditions, particularly cancer In 1930 Leriche
first reported the use of paravertebral sympathetic
nerve block for the relief of the intense pain associated
with posttraumatic reflex sympathetic dystrophies, a
method which was subsequently employed widely by
Homans, Livingstone, White, DeTakats, Ochsner and
DeBakey, and many others

In 1931, two very sigmficant developments were
made by Dogliottt which were to prove of mestimable
value as diagnostic and therapeutic tools One was
the description of the technic of spinal epidural block
(65), a procedure which had been proposed ten years
earlier by Fidel Pages, a Spamish mulitary surgeon,
which he had called metamenic anesthesta Doctor
Doghottr’s wntings on the subject populanized this
technic, especially in Europe and South America, and
subsequently 1t became employed rather widely, not
only for surgical anesthesia, but also in the diagnosis
and therapy of many medical disorders The other
development was the description of the technic of sub-
arachnoid alcohol block, which Dogliottr advocated
for the relief of intractable pain (66) His report
prompted many cliucians, including Stern, Saltzstem,
Greenhill, Russell, Abbott, and Poppen, to employ
this method for the rehef of the persistent pain ac-



CHAPTER II

BASIS FOR THE USE OF
DIAGNOSTIC AND THERAPEUTIC
NERVE BLOCKS

THE EFFECTIVENESS and utility of nerve blocks as
diagnostic, prognostic, prophylactic, and therapeutic
measures mn the management of vamous diseases are
dependent upon their nherent property of mter-
rupting spectfic sensory, somatic motor, and auto-
nomic pathways Sensory blockade effects relief of
pain and of other abnormal sensory phenomena such
as paresthesia, 1t interrupts the afferent limb of ab
normal reflex mechamisms, and 1t segregates or 1solates
an abnormal peripheral focus of stimulation which may
be imtiating noxious mopulses The somatic motor
blockade effects relief of skeletal muscle spasm, and
the block of the autonomuc pathways, particularly of
sympathetic nerves, rehieves the abnormal autonomic
activity produced by diseased states By producing
one or more of these effects the physician may be able
not only to provide relief from discomfort but also to
correct the physiopathologic state and thus reestablish
normalcy The latter 1s brought about by an almost
emgmatic phenomenon — the fact that the beneficial
effects outlast by hours, days, and sometimes weeks

11
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they do indicate the widespread use of this method
and malke 1t obvious that this phase of medical practice,
though still 1n 1ts developing stage, has captured the
ymagnation and interest of many climcrans It 1s hoped
that this volume will help to place this method 1n 1ts
proper perspective so that 1t will be properly applied
and thus provide patients with maximum benefit
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receptor end organs winch are frequently referred to
stmply as receptors and may be constdered as accessory
structures of these neurons The central branch of the
receptor neuron proceeds to enter the neuraxis (spinal
cord or bram stem) by way of the sensory roots of
spmal and cramial nerves, respectively, and there to
synapse with the connector or nternuncial neuron
The correlator neurons, frequently called 1nter-
nuncial or connector, or intercalated neurons, mahke
connections with ascending and descending fibers 1n
the spimal cord and with 1ts dorsal, ventral, and lateral
horns as well as with the centripetal branches of the
receptor neurons Their function 1s to receive 1m
pulses from the receptor neurons and to carry them to
the higher centers of the brain and, equally important,
to bring about the correlation of impulses coming from
the periphery and from various parts of the central
nervous system These structures then act as recetving
stations and determine the routing of sensory impulses
and the dispersal of motor mmpulses to the periphery
They accomplish this function 1n two ways Either they
facilitate sensory impulses by arranging for the con-
vergence of internuncial impulses with those comng
from the sensory end organ, or they mhibit any sensory,
autonomic, or skeletal motor mpulse by creating a
condition of subnormality at the synapse In other
words these neurons, which are also frequently col-
lectively referred to as the mternunctal pool, are con~
stantly active 1n sorting out incomng impulses to
facilitate or inhibit them and to switch them into the
proper channel where again they may be either facih
tated or mhibited 1n producing autonomic or somatic
motor effects Usually the status of the activity of the
1aternuncial pool 1s such as to 1nsure that the sensations
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the transient physicochemical mterruption of nerve
impulses

In order to fully comprehend this phenomenon and
to properly apply diagnostic and therapeutic nerve
blocks, 1t 15 essential to understand the mechanism by
which rehief 15 brought about  Such an understanding
will permut the physician to make a better selection
of patients and to select the best site for mterruption,
and 1t will give lum a better msight into the entire
problem so that he can apply not only this method but
other forms of treatment for the optimal benefit of
the patient To obtain such an understanding, 1t 1s
necessary to consider the subject under four headings
(1) Normal neurophysiology, (2) Neurophysiopath-
ology or disturbances tn the nervous system brought
about by noxious stimulation, (3) The pamn process,
and (4) A summary of the three headings above with
spectal emphasis on the mechamsm of reversal by
nerve blocks

Neurophysiology

The primary function of the nervous system 1s to
mtegrate and correlate the actions of various parts of
the body to mamntain the orgamism in homeostasis
This very important function 1s made possible by the
special arrangement 1n polarity of various neuron ele
ments, which may be classified functionally into three
fundamental categories (1) receptors, (2) corre-
lators, and (3) effectors The receptor or afferent
neurons have their nerve cells in the gangha of the
spinal and cranial nerves and their axons divide into
peripheral and central branches The peripheral
branches are distributed to various structures of the
body and end exther as bare or amyelmated fibers or in
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volving the cerebral cortex, mamfested by the phe-
nomenology of pain sensation and complex psychologic
and physiologic responses, 1¢, the reaction patterns
charactenistic of the pain process or pain experence
It should be noted that although these reactions are
associated with the sensation of pain 1 conscious man,
local and segmental responses can also occur 1 the
anesthetized or unconscious man although he 1s pre-
cluded from the sensatton and expenience of pan

The degree, magmitude and duration of these re-
sponses 1s dependent upon the mtensity, site, and
duration of the stimulation, and on the condttion of
the central nervous system particularly that of the
mternuncial pool and cerebrum The more mtense the
stimulus, the greater the response, other conditions
being equal Noxious stimulation of certain parts of
the body such as the digits of the extremities, which
are richly supplied with sensory nerves, or direct
stimulation of the sensory nerves 1s likely to produce
a greater response than noxious stunulation of other
areas of the body, the viscera for example, which have
a significantly smaller number of sensory nerves
Perhaps the most important of all the three factors 1s
the duration of the noxious stimulation brief stimula
tion, even of an ntense degree, produces constderably
less reactions that a prolonged stimulus, even if the
latter 15 of moderate intensity As the stimulus 1s
eliminated and healing progresses pamn subsides and
disappears, circulatory homeostasis reappears and the
functions of other organs are restored

Neurophystopathology

In some instances there 1s a persistent chaotic
tesponse especially 1f the stmulation 1s persistent
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which register into consctousness and the patterns of
motor response will be normal

The effectors or efferent conductors convey im
pulses, which are the result of correlation, from the
central nervous system to an effector organ, muscles,
glands, and hair follicles

External or mternal agencies that are deleterious
to the organmism, such as accidental, surgical, or oc-
cupational trauma, visceral or neurologic or vascular
disease, infections, musculoskeletal disorders, or other
changes that might be brought about by disease states,
produce noxious stimulation which excites nerve
endmgs These 1 turn set up impulses that provoke
typical patterns of response or reactions which con-
trabute to the process of adaptation and reestablishment
of homeostasis Depending upon several factors, the
type of response may be one or more of the following
(69)

(1) Local tissue reaction at the site of stimulation,
manifested by signs of inflammation, local tenderness,
and the presence of local excitatory state,

(2) Reactions at segmental levels of integration
including neural structures up to the mesencephalon,
manifested by spasm of skeletal and smooth muscles
and by glandular hyperactivity, 1 e , patterns exhibiting
automatic withdrawal, blushing, sweating, bladder and
bowel emptying etc ,

(3) Reactions at suprasegmental levels, including
the mesencephalon, basal ganglia, hypothalamus,
thalamus, and parts of the cerebral cortex, manifested
by more highly itegrated but still automatic protective
and adaptive patterns, including respiratory and cardio
vascular reactions and quasipurposive movements,

(4) Reactions at the highest integrative levels in-
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Chronic stimulation, be 1t due to mjury, disease, or
wfection, serves as a focus of chronic imtation from
which an abnormal number of impulses anse and
constantly bombard the spmnal cord (70) These im-
pulses upset the normal function of the internuncial
pool and may even permanently damage 1ts integrating
mechamism  The resultant abnormal activity of the
internuncial neurons spreads upwards, downwards, and
across to mmplicate other neuron systems and the
antertor and lateral horn cells and to produce excessive
skeletal and smooth muscle activity Consequently
there 15 skeletal muscle spasm, vasospasm, and glandu
lar and visceral disturbances which produce hypoxemia,
hypercarbia, and metabolites that serve to stimulate
sensory nerve endings abnormally and 1 this way
furnish new sources of pain and reflexes These 1n
turn aggravate the central disturbance 1n the cord and
set up the so-called vicious circle Finally, as the
mtensity of this self sustaiming process 1s increased,
more and more neuron systems are drawn into 1t, as
depicted 1n Figure 1

It 1s 1mportant to reemphasize that the irntable focus
may result not only from external trauma, but from
various visceral disease states, as for example, myo-
cardial infarction from infection, or from any structu-
ral disorder Moreover, strong impulses from the high
centers 1n the brain may likewise nfluence the spinal
cord disturbance to set up the same type of vicious
circle with the aid of some mmor stimulus in the
viscero-somatic system, which in itself would be 1n-
sufficient to produce a vicious circle A vicious circle
of nerve mmpulses, which ongmates from an mtial
msult to visceral or somatic structures and sets m
motion a chain of events that later has no further
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dependence on the afferent impulses from the 1mtial
structure stimulated, 1s made possible by the sustained
facilitation of the noxious impulses by the closed self-
reexciting chains of the internuncial neurons (70)

A further comment concermng skeletal muscle
spasm as a result of noxtous stimulation Noxious
stimulation of almost any structure of the body 1s
frequently accompanied by contraction of skeletal
muscles The reflex muscle spasm of abdomnal
visceral disease 1s perhaps the best known It 15 now
bemng appreciated that myocardial infarction 1s often
accompamed by reflex spasm of chest muscles Noxious
stimulation of any superficial or deep somatic structure
such as muscles, tendons, higaments, fascia, or bones,
1s often accompanied by reflex muscle spasm as well
as by the other reflex reactions previously mentioned
If the stimulus 1s short lived these effects are also brief
If, on the other hand, the noxious sttmulation 1s intense
or persists, local sustamned contraction of adjacent
muscles takes place and such effects may spread to
nvolve more distant regions Prolonged skeletal muscle
spasm, vasospasm, and other changes 1n vanous body
functions brought about by the physiologic response
to noxious stimulation frequently act as new sources
of noxious stimulatton and 1mtiate and/or perpetuate
the aforementioned vicious carcle  In this manner, pamn

they set up disturbances of the interhuncial pool This results
m increase activity of antenior and Iateral horn cells which
n tum produces mcreased motor actiity of the affected seg
ment ‘The consequent vascular spasm and skeletal muscular
spasm become new sources of noxious stimulation which 1t
ates more afferent impulses (B) Depcts the fully established
vicious circle wlth expansmn of the internuncial disturbances
and 1t of other such as occurs
n causalgia and other reflex dystrophies
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produced by the secondary source may long out-last
the onginal noxtous shmulation

Prolonged noxious stimulation from the wviscera,
although not painful mn tself, may also mnduce reflex
sheletal muscle spasm which may provide a further
new source of noxious stmulation and pamn  For
example, sustamed distention of the urethra may be
accompanied by reflex skeletal muscle spasm which
may be of such a degree as to become a major factor
1 the patient’s discomfort for as long as twenty four
hours after the cessation of the stimulation (69) Noxi-
ous sumulation of the eye (foreign body, imstrumenta-
tion, etc ), or of the mucous membrane of the nose and
paranasal smnuses, or of the teeth or of other sensory
structures around the head frequently causes contrac-
tion of adjacent and remote muscles, such as the
frontal, temporal, occipital, and cervical muscles (73)
Associated with this reflex reaction, there may be
autonomic disturbances 1n the form of vasoconstriction
and consequent 1schenua, lacrimation, nasal conges-
tion, edema of the eyelids, reddeming of the con-
junctiva, photophobra, sweating, nausea, and vomiting
Thus 1t 1s apparent that noxious stimulation, whether
mvolving somatic or visceral structures, gives rise to
the same type of reflex muscle spasm, which becomes
a new source of noxious stimulation Infiltration of the
affected muscles with a local anesthetic drug relieves
the contraction and thus eliminates the source of
noxious stimulation

Important among the reactions to prolonged noxtous
stimulation are those which result 1n the establishment
of states of hyperexcitability within the central nervous
system Such states, mamntained by the constant inflow
of mmpulses from low intensive noxrous stimulation,
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make possible the intensification of pamn from the
stimulation of other body regions (secondary hyper-
algesia) or the same locality Moreover, there 1s spread
of this disorder within the central nervous system to
mmplicate other segments at segmental and even supra-
segmental levels Thus 1t has been noted that mecham
cal or electrical stimulation of the mucosa about the
ostium of the maxillary sinus at first produces a local-
1zed painful sensation m the nose When stimulation
1s continued, the subject experiences pain which
spreads over a portton of the nose and cheel, along
the zygoma to the temporal regton, into the upper teeth
on the same side, and finally the discomfort and reflex
muscle and vasospasm involves structures supplied by
the first and third divisions of the trigeminal nerve
Similarly, noxious stimulation of visceral structures at
first produces a true type of visceral pan, but sub-
sequently 1t produces reflex spasm of the abdominal
muscle and other reflex changes which become new
sites of pain and discomfort

Current Concepts of the Pain Process

Most people know what 1s meant by the word pain
but have great difficulty in defining 1t This 1s because
pain 1s a highly personal affair entirely subjective 1n
nature and a complex physiopsychologic phenomenon
which almost defies enquiry Amnstotle considered pamn
as a “quale or passion of the soul a state of feeling, the
experience antithetic to pleasure, and the epitome of
unpleasantness, together with pleasure, this was the
main normal driving force that guided mans actions
This concept was embraced by philosophers and ac
cepted as fact until the middle of the nineteenth
century, when the newly concerved ‘doctrine of specific
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nenve energies  helped scientists to shake off the meta-
physical shackles and to study and consider pain as a
sensation Among these scientists were Marshall (71)
and Strong (72), who promulgated the concept that
pam consists of two elements the original sensation
and the reaction to the sensatton This concept has
been accepted by many students of the pan phe-
nomenon, among whom are Wolff and his associates
(69, 73, 74), who have done so much during the past
two decades to prove and expound such a hypothesis of
the dual nature of pain They consider the total pan
experience to be composed of the sensation of pain and
all the associated sensations, emottonal reactions, and
affective states According to them, pamn can be
separated into two component parts the perception
of pain and the reaction to pain

The perception of pain, like the perception of other
sensattons such as temperature and touch, 1s a neuro
phystologic process which has special structural, func-
tronal and perceptional properttes and 1s accomplished
by means of relatively simple and primitive neural
receptive and conductive mechamisms It 1s measur-
able and constant, but 1t can be modified by drugs and
psychic factors and completely obviated by nterruption
of 1ts pathways by chemical (nerve block) or surgical
means The reaction to pain on the other hand, 1s
a complex physiopsychologic process which mvolves
the cogmitive functions of the individual It represents
the emotional and physiologic expressions resulting
from the perception of pain, 1t 1s what the mdividual
feels, thinks, and does about the pamn he percerves
The pattern of reaction depends i part upon what
sensation means to the individual m the hight of his
past lfe experience, his attitude toward 1t his Judge
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make possible the intenstfication of pain from the
stimulation of other body regions (secondary hyper-
algesia) or the same locality Moreover, there 1s spread
of this disorder within the central nervous system to
implicate other segments at segmental and even supra
segmental levels Thus 1t has been noted that mechani-
cal or electrical stimulation of the mucosa about the
ostium of the maxillary sinus at first produces a local
1zed painful sensatton 1n the nose When stimulation
1s continued, the subject experiences pam which
spreads over a portion of the nose and cheek, along
the zygoma to the temporal region, mto the upper teeth
on the same side, and finally the discomfort and reflex
muscle and vasospasm nvolves structures supplied by
the first and third divisions of the trigeminal nerve
Similarly, noxious stimulation of visceral structures at
frrst produces a true type of visceral pamn but sub
sequently 1t produces reflex spasm of the abdominal
muscle and other reflex changes which become new
sites of pain and discomfort

Current Concepts of the Pain Process

Most people know what 1s meant by the word pam
but have great difficulty in defiming 1t This 1s because
pain 1s a highly personal affair entirely subjective in
nature and a complex physiopsychologic phenomenon
which almost defies enquiry  Aristotle considered pain
as a “quale” or passion of the soul, a state of feeling the
experience antithetic to pleasure, and the epitome of
unpleasantness, together with pleasure, this was the
mamn normal driving force that guided man’s actions
This concept was embraced by philosophers and ac
cepted as fact until the muddle of the nineteenth
century, when the newly conceived ‘doctrine of specific
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experience — certamly to the patient This 1s one of
the most tmportant and fundamental facts about pain,
1t must be accepted with its full implications 1f one
15 to be successful n managing patients with intractable
pamn

Neurophysiwology of Pam

The origin of pain may be a sttmulus mn the somatic
or visceral structures of the body acting on the peri-
pheral part of the nervous system Or 1t may originate
i the central nervous system and be projected to a
distant part of the body, as 1s the pain of the thalamic
syndrome, the pamnful aura of sensory epileptiform
serzures, or the conversion type of pain hystenna In
this book we are primarnly concerned with pam of
penipheral onigin, because 1t 1s this type that 1s most
frequently encountered by the practitioner and the one
that 1s manageable with blocks

The nervous pathways for pain ansing in the somatic
and visceral structures may be said to be organized
nto three distinct units or relays a) the first relay,
or peripheral sensory neurons, b) the second relay, or
connector (mnternuncial) neurons, and c¢) the third
relay, or central sensory neurons Each of the primary
pain sensory neurons consists of a cell body located
1n the sensory root ganglion of spinal or cramial nerves
and an axon which bifurcates nto a peripheral and cen
tral branch The finer central branch enters the central
nervous system by way of the sensory root of the
mvolved nerve, while the thicker peripheral branch
passes distally to the somatic and visceral nerves to
reac}i the various bodily structures, as shown n Fig
ure

It 1s generally behieved that the peripheral branch of
each of these neurons ends 1n tissues as a dense plexi
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ment, mood, emotional status, and will, the state of his
nervous system and the various cerebral processes, the
presence or absence of anxicty, and many other factors
Obviously, the reaction to pain 1s different for each
indivedual, indeed, with the passing of time and the
accumulation of Iife experience, 1t 1s never exactly
the same for an individual from one time to another

Although this artifictal dichotomy of the pamn ex
pertence has proven useful in studying and understand
1ng 1t, 1t 1s doubtful that there 1s such a thing as a pure
sensation of pain separate and distinct from the 1n
fluence of reaction (75) Cleavage between primary
sensation and the secondary response or psychic pro
cessing of the oniginal sensation 1s difficult to conceive
For one thing, the processing of the psychic reaction
to the original stimulus probably begins before aware
ness of the sensation has been achieved There are
many (including this writer) who firmly behieve that
the essential part of pain 1s awareness and that no
other sensation or experience can be termed pamn
unless 1t 1s felt as such (76) Moreover, there are so
many neuronal influences modifying the input from a
pain source before 1t reaches awareness that the central
perception of pain can be considered to result from
many different 1mpulses being registered, interpreted,
and synthesized as a umt sensation which 1s greater
than is constituent parts and hence a new entity  Thus
while the origal sensation may be considered the same
for all individuals, 1t loses that sameness as soon as
processing begins and 1t 1s no longer a pure sensation

The obvious conclusion 1s that the “quale” or feeling
state, 1¢, the patient’s complaints, and his physical
and mental responses are the manifestations of the
reactions and are the most relevant aspect of the pam
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form network of bare nerve endings, which are dis-
tnbuted over an area measuring one square centimeter
The controversy as to whether or not these subserve
only pan and no other sensation need not detain us
here Penipheral neurons mediating pamn vary 1 size,
degree of myehmization, and speed of conduction
Finally, nerve fibers carrying pan impulses are in-
distnguishable anatomically and physiologically,
whether they anse n the superficial or deep soma or
mn the viscera  All neurons of the first relay, or per-
pheral, sensory unit, therefore, may be sard to begin in
the periphery, have their cell bodies 1n posterior root
gangha, and enter the spinal cord through the posterior
roots

Upon entening the spmal cord, these fibers divide
mto short ascending and short descending branches
and thus form the dorsolateral tract of Lissaner They
then proceed to enter the gelatinous substance of
Rolando, where they terminate and synapse with con-
nector or internunctal neurons within the internuncial
pool, or they may cross over in the central commussure
to the opposite side to form the lateral spinothalamic
tract The lateral spinothalamic tract ascends as an
unbroken path within the anterior column of the spinal
cord and then through the brain stem to terminate 1n
the thalamus, as depicted in Figure 2

therr cell bodies 1n the posterior root ganglion and entering the
central nervous system via the posterior root as do all other
sensory neurons The secondary neurons form the spmothal
amic tract which for the sake of clanty 1s shown here as a
compact bundle but which n actuality 1s more widespread
Note the relationship of the tract at vanous levels and also
the topical arr: of the thal: ortical projection (3rd
relay of } (After R: from Bonica J J Man

of Pain Philadelphia Courtesy Lea & Febiger Co )
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The peripheral fibers of these neurons course along
the peripheral branches of these cramal nerves, while
the proximal fibers enter the brain stem, where they
all become associated with the sensory nucleus of the
5th (tngemnal) nerve

Recent work by Magoun and his coworkers (77)
indicates that n the bramn stem the main sensory path-
ways send collaterals nto the reticular formation They
have also determined that certain thalamic nuclex give
nise to the * diffuse thalamic projecting system,” which
receives somatic and visceral impulses transmitted by
the reticular activating system The hypothests 1s sug
gested that these collaterals have as much to do with
the conduction of pain sensation as do the main path
ways (76, 77)

The pain impulses reaching the thalamus are trans
ferred to central sensory neurons which are located
the thalamacortical radiation These fibers are pro
jected from the nucleus ventralis posterior of the
thalamus to the postcentral convolution of the cortex
From the nucler of the diffuse thalamic system there 1s
a projection to the anterior portion of the frontal lobe
It has been suggested that 1t 1s the disturbance of thts
mechanism that diminishes the affective component of
sensory perception and deprives pain of 1ts unpleasant-
ness (76)

Although pain sensation 1s probably also integrated
i the mesencephalon and thalamus, the cortex 1s the
highest level of such integration that results 1n the
normal apperception of pain  The very complex inter-
communications which exist between the postcentral
gyrus, where are concentrated the thalamocortical pro
jections, and other parts of the cortex result n an 1nt1
mate functional relationship among these various parts
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TABLE 1
NERVE SUPPLY OF VARIOUS STRUCTURES
Level of Origin
Entrance of Sensory | of Preganglionic| Parasym
Fibers Into Central | Sympathetic pathetic
Viscera Nervous S stem Nenrve Supply | Nene Supply
Aorta
Thoracic T1 TS
Abdomtnal T6 L2 T1 L2 Vagus
Heart T1 T5 Cervical and Vagus
T1 TS
Lungs None T T1 Vagus
Pleura Intercostal Nerves | T1 TI2
Esophagus T5 T8 T2 13 Vagus
T5 T8
La and Trachea Supenor lamgeal of
i 3: 5 T T1 Vagus
Broncht Vagus T2 11 Vagus
Liver and Gall bladder { T5 T9 T6_T11 Vagus
Pancreas Té TI0 T6 T11 Vagus
Spleen T6_T8 T5 T8 Vagus
Stomach T6 T9 T5 111 Vagus
Duodenum T6_ T8 T6_18 Vagus
Jejunum and Hium T8 Til T8 Til Vagus
Cecum Uppercolon | 19_Til T9 T1lRight |Vagus
Appendix T10 L1 TI0 L1 Vagus
TLower Colon L1 L2 5253 54| L1 LALeft__ [>2 53 54
Adrenal None T6 L2 None
Kidney TI0 L2 TI0 L2 Vagus
Ureter T L2 T11 T12 L1 LZ2,Vagus
Urinary Bladder Ti1 L1552 84 |LiL2 __ [52.§3 54 |
Testes Epid_Vas Def | T10 Tio L1 5253 54
Prostate Ti0 T11 S2 53 54710 L1 [52.53 &4
Uterus and Ovanes TI0 T11 T12 52
S3 54 TS5 L2 52 53 54
Head Cranninervesand | T1 T4 Cranmal Para
c2 a3 jsympathetics
Neck (<] T1 T4 None
Upper Extrenuty C5 T1 T2 T8 None
 Tower Extremity L1 53 Ti0 L2 None

Pain from the head region 1s conveyed by receptor
neurons which have their cell bodies in the sensory
gangha of the 5th, 7th, 9th, and 10th cranal nerves
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visceral pamn, follow fixed anatomic pathways which
unfortunately arc unknown at the present time (49,
78)

Although the actual mechamsms of referred pan
are not definitely Anown, three plausible explanations
may be considered (45, 49) In some mstances 1m
pulses ansing from viscera or deep structures enter the
spinal cord and reach the cortex There they are mus-
mterpreted as impulses arising from the shin supplied
by nerves which enter the spinal cord at the same level
as the nerves which convey impulses from the deep
structures In such nstances there 1s no hyperalgesia
or hyperesthesia, and anesthetization of the area of
reference will not affect the pain

The second possible explanation 1s that in some
other mstances the noxious impulses arsing from the
deep structures establish a state of hyperexcitability
within the central nervous system, probably involving
the mternuncial pool of the spinal cord Normal or
submimmal mmpulses arising from the skin supplied
by the same spinal cord segment reach the cord, and
there they are remnforced (phenomenon of facilitation)
and proceed to the cortex, where they are actually
perceived as painful Under such circumstances the
pain i the area of reference 1s accompamed by hyper-
algesia and hyperesthesia of the same area Due pos-
sibly to such summative effects, the reactions to nox-
1ous stimulation may be the source of far more suffer-
ing than s the pam from the original site of noxious
stimulation  Injection of a local anesthetic into the
pawnful cutaneous region or anywhere along the nerve
pathways will relieve this pam and tenderness

The third explanation 1s the reflex theory, which
suggests that noxious mmpulses from the lesion cause
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This relationship makes possible the mobilization of
all sorts of associations based upon past experience
and judgments, so that the individual 1s able to evaluate
the particular sensation It 1s here that the sensation
1s converted imto a pamful expenience by incredibly
complex physiopsychologic mechanisms sensation be
comes perception, percepts are further elaborated mto
concepts, concepts cluster together to form 1deas and
1deattonal constellations, and all of these events under-
£0 mnemonic engramatization, 1 ¢ , formation of mem-
ory traces which 1n part form the basis of the reaction
to the sensation Here occurs the formulation of the
individual reactions to the perception or appreciation
of pain  Moreover, 1t 1s here that the appreciation of
the stimulus 1s further modified by the state of activity
of other cortical centers, particularly those located 1n
the frontal lobe, with the result that the appreciation 1s
aggravated or mhibited

Mechanism of Referred Pain

Frequently the pain and the associated reactions
(muscular ngidity, deep tenderness, and sympathetic
dysfunctions) resulting from prolonged noxious stimu
lation of deep tissues are located away from the lesion
or site of stimulation — hence the term “referred pain”
Referred pain due to visceral disease has a distribution
which follows known dermatomes, whereas referred
symptomatology of deep somatic sumulation does not
follow such hnown dermatome patterns It should be
stressed, however, that the location of the referred pain,
tenderness, and muscle spasm consequent to deep
somatic simulation 1s relatively constant and predict-
able This fact indicates that impulses concerned 1n
the unfamiliar reference of somatic pain like those of
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sickenmng discomfort which the patient has difficulty
1n locahzing because 1t 1s diffuse and 15 not so rapidly
perceived

Pain 1s rarely constant 1n intensity for any protracted
period The brief, severe, lancinating pain of trigemi-
nal neuralgia 1s an extreme example, the pan of car-
cinomatosis 15 notoriously waxmg and waning In
addition to ntrinsic mechantcal and chemical factors
which may cause the pain to become more or less se
vere, environmental changes may be important Pain
1s generally worse at mght because the distractions and
mood modifying effects of the day’s activities are not
present, when the patient 1s quiet 1n bed he becomes
preoccupied with his condition

There 15 no constant, necessary or proportionate re-
lationship between the perception of pamn and the
reaction to that perception The obvious inference of
great clinical 1mportance 1s that the intensity of pamn
or amount of suffering expenenced by the patient 1s
ndependent of the size of the leston Although the role
of pain appears to be one of warning, 1ts usefulness to
the orgamism 1n this regard 15 limited by the fact that 1t
gives no true mndication of either the amount of tissue
damage or of the seriousness of the damage

Perhaps the paramount factor in determining the
mtensity of pamn and suffering 1s the sigmificance of
its source If there 1s no worry or other distressing 1m
plication regarding 1ts source, pan 1s comparatively
well tolerated This has been emphasized by Beecher
(79) who found that only 32 per cent of a group
of badly wounded soldiers said they had enough
pain to warrant relief, whereas 1n a stmular group of
civihans who had had vartous types of operations which
had nfhicted far less trauma 83 per cent of the patients



30 THFRAPEUTIC NFRVF BLOCKS

a disturbance 1n the nternuncial pool Tiuis disturb-
ance 15 reflected by abnormal response from antero
lateral and anterior horn (motor) cells resulting 1n
sympathetic hyperactivity and sheletal muscle spasm,
which 1n turn serve as new sources of pain and reflexes
Early mterruption by nerve block of the “vicious
circle”, esther 1n the afferent or n the efferent side 1s
effective m abolishing the pamn

Pain due to lesions of nerves (neuritis, neuropathy),
of nerve roots (radiculitss, radiculopathy), or of the
postersor horn of the spinal cord (myelopathy) 1s
frequently projected to the skin and other somatic
structures supplied by them and mterpreted as being
localized there Examples of such pain are herpes
zoster, the pain associated with hermated intervertebral
disc, and the pain of tngemnal neuralgla

The clinical importance of knowing the mechanism
of referred or projected pamn 1s obvious Certainly, for
the best therapeutic results 1t 15 essential to direct ef
forts toward the source and not the area of reference

Some Characteristics of Pain

Noxlous stimulation produces pain which differs in
1ts characteristics according to the structures involved
The charactenistics of pain of special interest to the
climcian 1nclude quality, intensity, duration, and ex
tenston Noxious stimulation of superficial somatic
structures (skin, subcutaneous tissues) produces pain
which has a sharp quality, 1s well localized, and 1s felt
quickly Pain induced by noxious stimuli applied to
the deep soma (fascia, periosteum, tendon, subcu-
taneous tissue) 18 duller and more diffuse than cutane-
ous pamn Pain resulting from apphcation of pain
stimul to viscera 1s usually described as a dull, aching,
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Another important charactenstic of paimn 1s that
unlike other sensations 1t Jacks adaptation  Patients
with long standing pain do not get accustomed to 1t
but rather seem to get more “sensitive” to 1t and suffer
more with the passing of time Protracted paimn, no
matter whether moderate or severe, produces physical
and psychologic depletions which vary widely between
individuals and may be evidence of basic personahty
differences

The presence of general debility, malnutrition, fa-
tigue, anxtety, or mental turmoil decrease further the
reaction threshold with the result that the pawn 18 more
severe and more difficult to treat Lack of sleep 1s
particularly important 1 this respect Patients with
chronic suffering have a gradual but complete altera-
tion 1n their attitude to thesr environment Conse
quently, they have no other interest and the pain be-
comes 1n fact a consumuing problem which completely
dominates their Iives In such cases interruption of
pan pathways with consequent complete abolition of
pamn perception cannot be expected to solve the prob
Iem entirely  In many instances the problem 1s much
more complicated and necessttates a long term appli-

cation of psychotherapeutic and rehabilitative meas-
ures as well

Summary

In summary 1t may be stated that pain and associ-
ated reactions at local, segmental, suprasegmental, and
high integrative levels as a response to noxious stmu
lation mvolve four iterdependent factors (1) the in
coming impulse from the periphery, (2) the activitv of
the 1nternuncial pool and disturbance produced there-
mn, (3) hyperactivity of skeletal and smooth muscles,
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wanted medication This important difference n the
two groups appeared to be due to their respective -
terpretations of their wounds, the significance 1t had
to the patient In the injured soldier the wound marked
the end of disaster and was accompanied by thankful-
ness at hus escape from the battlefield It was associ
ated with little pain and even euphoria (his wound was
a good thing) These patients complamned as vigor
ously as normal men do to a venipuncture, mdicating
that they had a normal sensory apparatus and that
there was not total pain block, as has been suggested
Apparently m this group the emotion completely
blocked noxtous impulses arising in the wound from
reaching awareness To the civilian his major surgery,
even though essential, was a depressing, calamitous
event which mught end 1n disaster

Another characteristic of pam 1s that when two or
more sources of pamn stimult exist comncidentally per-
ception of pain 1s monopolized by the most tense, a
point of great clinical sigmficance when treating pa-
tients with metastatic lesions or widespread disease
Moreover, the intensity of pam 1s not generally n-
creased by the summation of neural mmpulses from
noxious stymulation at different sites Hardy (74)
pomnts out that this lack of summation 1s beneficial
to the organtsm 1n that 1t prevents the overwhelming of
the individual by unbearable pam resulting from a
summation of effects of multiple noxious stimulations
of low ntensity On the other hand the magnitude of
the associated reactions, which are produced by the
noxious stimulations, 1s increased by the summation
of neuron mmpulses and this 15 also biologically useful
because 1t facilitates the mobilization of the organism
for adaptation and protection



CHAPTER 11

INDICATIONS FOR NERVE
BLOCKS

As A SUMMARY of the material set forth i the pre-
ceding chapter, 1t may be stated that nerve blocking
techmucs may be employed to produce a complete, re-
verstble mterruption of nervous pathways in order to
(1) ehmunate a local focus of nervous rrrtatton or
noxious stimulation, (2) interrupt perception of pamn,
erther at the source or anywhere along the peripheral
afferent neurons, (3) mterrupt reflex mechamsms
which are maintaining an abnormal activity of skeletal
and smooth muscles, glands, blood vessels, and (4)
eliminate these reflex responses by direct infiltration of
the skeletal muscles and other structures involved
Properly carried out, these procedures may be em
ployed as diagnostic, prognostic, prophylactic, and
therapeutic aids 1n the management of many disorders
This chapter will be devoted to a brief enumeration of
the mdications It 1s by no means complete and many
other examples will be mentioned subsequently during
discusston of each specific technic  Subsequently 1t will
be duly emphasized that for optimal results 1t 15 neces-
sary to carry out these procedures properly, select
patients carefully, and realize their limitations and
disadvantages as well as their advantages
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glands, and other peripheral structures brought about
by ncreased simulation of the lateral and anterolateral
horn cells 1n the spinal cord, and (4) the mental status
of the mdividual at the time the noxious stimulation 1s
recetved The relative role played by each one of
these components varies greatly among different n-
dividuals and even n the same individual at different
umes The most important factor responsible for this
great variation 1s the physiopsychologic makeup of the
ndividual, which 1 turn depends upon his unbringing,
the development of his concepts concerning culture,
his society, his religious beliefs, his education, his
psychologic development, and many other factors
which play a conditioning influence m the formation
of the mdividual’s reaction patterns Also important
m the formation of the reaction pattern 1s the site, mn
tensity, and duration of the stimulus, the conditron of
the peripheral nerves and tissues supplied by these
nerves (inflammation of the tissues brought about by
wmfection, chemical agents, etc , makes 1t more vulner
able to noxious stimulation), and the status of the
mternuncial pool at a particular time as well as the
status of the mind It 1s obvious, therefore, that, mn
order to apply properly any method of treatment, 1t 1s
necessary to study the patient thoroughly so that an
attempt may be made to determine the relative role of
each of the aforementioned factors



CHAPTLR 111

INDICATIONS FOR NERVE
BLOCKS

As A SUMMARY of the matenial set forth 1n the pre-
ceding chapter, 1t may be stated that nerve blocking
techmics may be employed to produce a complete, re-
versible mterruption of nervous pathways mn order to
(1) elmimnate a local focus of nervous irmtation or
noxious stimulation, (2) nterrupt perception of pain,
either at the source or anywhere along the peripheral
afferent neurons, (3) mterrupt reflex mechanisms
which are mamtaining an abnormal activity of skeletal
and smooth muscles, glands, blood vessels, and (4)
eliminate these reflex responses by direct infiltration of
the skeletal muscles and other structures mvolved

Properly carried out, these procedures may be em
ployed as diagnostic, prognostic, prophylactic, and
therapeutic aids 1n the management of many disorders
This chapter will be devoted to a brief enumeration of
the indications 1t 15 by no means complete and many
other examples will be mentioned subsequently during
discusston of each specific technic  Subsequently 1t will
be duly emphasized that for optimal results 1t 1s neces
Sary to carry out these procedures properly, select
Patients carefully, and realize their imitations and
dlsadvantages as well as their advantages
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glands, and other peripheral structures brought about
by increased stimulation of the lateral and anterolateral
horn cells 1n the spinal cord, and (4) the mental status
of the individual at the time the noxious stimulation 18
recetved The relative role played by each one of
these components varies greatly among different in-
dividuals and even 1n the same individual at different
times The most important factor responstble for this
great variation 1s the physiopsychologic makeup of the
ndividual, which 1n turn depends upon his unbringing,
the development of his concepts concerning culture,
his society, his religious beliefs, his education, his
psychologic development, and many other factors
which play a conditioning influence 1n the formation
of the individual’s reaction patterns Also important
m the formation of the reaction pattern 1s the site, 1
tensity, and duration of the stimulus, the conditron of
the peripheral nerves and tissues supplied by these
nerves (inflammation of the tissues brought about by
infection, chemical agents, etc , makes 1t more vulner
able to noxious stimulation), and the status of the
mternuncial pool at a particular time as well as the
status of the mind It 1s obwvious, therefore, that, 1n
order to apply properly any method of treatment, 1t 15
necessary to study the patient thoroughly so that an
attempt may be made to determine the relative role of
each of the aforementioned factors
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INDICATIONS FOR NERVE
BLOCKS

As A SUMMARY of the matenal set forth tn the pre
ceding chapter, 1t may be stated that nerve blocking
technics may be employed to produce a complete, re
\ersible 1nterruption of nervous pathways 1n order to
(1) elminate a local focus of nervous irntation or
noxious stimulation, (2) nterrupt perception of pain
either at the source or anywhere along the peripheral
afferent neurons, (3) nterrupt reflex mechanisms
which are maintaining an abnormal activity of sheletal
and smooth muscles, glands, blood vessels, and (4)
ehminate these reflex responses by direct infiltration of
the skeletal muscles and other structures mnvolved
Properly carried out, these procedures may be em
ployed ag diagnostic, prognostic, prophylactic, and
therapeutic aids 1n the management of many disorders
This chapter will be devoted to a brief enumeration of
the indications It 1s by no means complete and many
other examples will be mentioned subsequently during
discussion of each specific technic Subsequently 1t will
be duly emphasized that for optimal results 1t 1s neces
sary to carry out these procedures properly, select
patients carefully, and realize therr Iimitations and
disadvantages as well as their advantages
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Diagnostic Blocks

Nerve blocks may be employed to great advantage
in helping the diagnosis of many disorders This
method 1s particularly useful in helping the differential
diagnosts of disorders which present confusing signs
and symptoms n sumilar locations, such as that of true
facial neuralgta from the so-called atypical syndromes,
or that of neuralgia imnvolving the third division of the
trigeminal nerve from glossopharyngeal or vagal neu-
ralgia It 1s very useful 1n helping to differentiate pamn
of visceral ongin from pamn of somatic origin  For
example, 1n patients complaiming of chest pam the
primary source of the discomfort may be ascertamed
by performing intercostal block or cervicothoracic
sympathetic block or both Obviously, complete rehef
of pamn following intercostal nerve block suggests the
pain to be of somatic origin, whereas relief following
the cervicothoracic sympathetic block indicates that
the source of discomfort 1s primarily in the heart or
lungs In some instances the sigmficant difference mn
the neurotomes supplying viscera from those providing
the nerve supply for overlying somatic structures con-
stitutes one of the most important basis for the use of
diagnostic nerve blocks Pain 1n the suprapubic region
provides a strihing example The somatic structures
are supplied by the lower two thoracic and the first
and second lumbar, whereas the pelvic viscera are
supplied by the muddle three sacral segments The
value of blocking either one or the other or both n
ascertaiming the source of suprapubic pamn 1s 1m-
medrately abvious

In obscure epigastric pain, nerve blocks will aid the
physician to differentiate between a coronary occlusion
and pancreatitis, cholecystitis or ruptured peptic ulcer
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They will also help i the differential diagnosis of
other chest disorders from upper intra abdominal
visceral disease  They may be employed with caution
1n the differential diagnosis of affections of the stomach
and lower abdominal disorders of the hidney and
appendix, of the gall bladder and kidney, and of the
gall bladder and appendix

Properly carried out, nerve blocks arc without doubt
the most effective means of determining the nervous
pathways involved mn a panful disorder or reflex
disturbance In this way they help to ascertan the
mechanism producing thts disturbance and thus greatly
aid the diagnosis of the disease They are particularly
efficacious 1n determiming which of the mechanisms
mentroned 1n the preceding chapter are primanly re-
sponsible for the referred pain and associated reactions

The third very important indication for diagnostic
blocks 1s in the determmation of the relative role of
the components producing the pan and the associated
reactions mentioned 1n the preceding chapter (p 16)
Relief of pain and elimnation of sheletal muscle spasm,
vasospasm, and other associtated reactive responses,
following infiltratron of a local anesthetic drug at the
site of the lesion or along the afferent pathway 1s 1m-
portant presumptive evidence that the local tissue
reaction and/or reaction at segmental levels are playing
the domnant role 1n producing the symptomatology
There are a number of patients with mamfestations of
so-called “orgamic disease who not only derive no
benefit from but actually get worse following nerve
blocking, despite the objective fact that the autonomic
and skeletal muscle disturbances are ehmmated Con
firmation of these results with a second and a thurd
block would provide important evidence, which 1ndi-
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Diagnostic Blocks

Nerve blocks may be employed to great advantage
in helping the diagnosis of many disorders This
method 1s particularly useful in helping the differential
diagnosis of disorders which present confusing signs
and symptoms n similar locations, such as that of true
factal neuralgia from the so called atypical syndromes,
or that of neuralgia involving the third division of the
trigemmal nerve from glossopharyngeal or vagal neu
ralgia It 1s very useful 1n helping to differentiate pain
of wisceral ongin from pam of somatic origin For
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primary source of the discomfort may be ascertamed
by performing intercostal block or cervicothoracic
sympathetic block or both Obviously, complete relief
of pain following intercostal nerve block suggests the
pam to be of somatic ongtn, whereas relief following
the cervicothoracic sympathetic bloch indicates that
the source of discomfort 1s primarily 1n the heart or
lungs In some instances the significant difference 1n
the neurotomes supplying viscera from those providing
the nerve supply for overlying somatic structures con-
stitutes one of the most important basis for the use of
diagnostic nerve blochs Parn n the suprapubic region
provides a strihing example The somatic structures
are supplied by the lower two thoracic and the first
and second lumbar whereas the pelvic viscera are
supplied by the middle three sacral segments The
value of blocking either one or the other or both
ascertaiming the source of suprapubic pamn 1s 1m
medtately obvious

In obscure epigastric pan, nerve blocks will aid the
physician to differentiate between a coronary occlusion
and pancreatitis, cholecystitis or ruptured peptic ulcer
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as an adjuvant to aid the physicsan n predicting the
effects of certain defintive procedures  Although this
use can be considered as a diagnostic measure, N 15
mentioned separately to emphasize the importance of
this climical application of nerve blocking  Certanly,
prognostic blocks can be considered as an mdispensable
tool 1n the management of tic douloureaux, causalga,
and other reflex dystrophies, certan neuralgias, peri-
pheral vascular disease, and other condittons which
mught indicate the necessity of prolonged interruption,
erther by the injection of neurolytic agents or neuro-
surgical sectton Properly carried out this method
produces effects similar to those of chemical (alcohol)
or surgical section of sensory, autonomic, and sheletal
motor pathways and thus lends itself to the proper
selection of patients for such procedures

In selected patients nerve blocks may be used to
advantage to predict the outlook and duration of the
disease and of the therapeutic measure The rapidity,
degree, and duration of relief and the elimination of
objective signs following a prognostic block together
with other information can be employed to determine
the chronicity of the condition and to help predict the
effects and duration of the treatment

Prognostic blocks are also valuable to the patient
himself In pamnful syndromes which indicate pro-
longed or permanent interruption of somatic nerves
for definitive treatment, nerve blocks with a local
anesthetic agent afford the patient an unparalleled
opportunity to experience transient numbness and
other unusual sensations which frequently follow surgi
cal section Patients are rarely encountered who com
plan bitterly of the numbness and paresthesia which
occasionally follow trigeminal neurotomy for tic
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cates that the reactton phase of the disturbance at
suprasegmental and integrative levels 1s pliying a
domunant role and therefore constitutes the major part
of the disturbance Such nformation considered
together with a thorough study of the patient and his
personality would be of immeasurable value in helping
to make the diagnosis and 1n planning the form of
treatment Obviously, psychotherapy is the most 1m
portant aspect of the management of such a patient

Nerve blocks may be employed in peripheral vascu
lar disease to help determine the underlying ctiologic
factors, and to aid 1n the differential diagnosis between
functional spastic disorders and organic obliterative
disease  Even n the latter group, block may be em
ployed to determine the degree of collateral vasospasm
accompanying the organic leston

Nerve blocks may be employed tn certain instances
to atd 1n the differential diagnosts between organic and
functional disorders and between organic disorders
and malingering However, 1t cannot be too strongly
emphasized that these should be carried out with great
caution and only after the patient and hts personality,
tus behavior, and his mental status, among other things,
have been thoroughly studied

To make a defimite diagnosis and label the patient
psychoneurotic solely on the basis that the block pro
cedure did not relieve the pain, constitutes a grievous
mjustice which can only be avoided by employing
nerve blocks as an adjunct to the chmeal appraisal of
the patient

Prognostic Blocks

One of the most important clinical applications of
nerve blocks in the management of discase 15 1ts use
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as an adyuvant to aid the physictan i predicting the
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or surgical section of sensory, autonomic, and sheletal
motor pathways and thus lends 1tself (o the proper
selection of patients for such procedures
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douloureux, and after the operation they state they
would prefer the oniginal pamn to the postoperative
abnormal sensation The same problem 1s rarely en
countered following rizotomy and chordotomy, and
can be obviated by injecting the nerves with a local
anesthetic or alcohol prior to the operation to allow
the patients to choose between the pain on the one
hand and the numbness and abnormal sensation on the
other It 1s, therefore, strongly suggested that all
patients who are to undergo permanent section should
be subjected to two or more prognostic blocks

In patients who are unusually depressed and pesst
mistic about the nature of the disorder, nerve blocks
may be employed as a psychotherapeutic aid Such a
“psychologic, crutch” 1s of particular value 1n the
management of patients with severe pain due to a self-
hmuting disease, of patients who have psychoneurotic
tendencies which make them vulnerable to even minor
stress, and of those who have an ncurable disorder
accompanied by pammn Demonstrating to the patient
that the pain and disturbance of function can be
reheved with nerve blocks even though the effects
are shortlived, may be the most effective method of
reassuring the patient and making 1t possible for him
to accept various other therapeutic procedures

Concerning the proper clinical application of prog-
nostic nerve blocks, several points need to be made
In order to obtamn optimal results with this method
1t 18 necessary to reahize 1ts limitations and to consider
1t as an adjuvant to the clinical evaluation of the
patient and other diagnostic prognostic procedures
Moreover, 1n order to obtan accurate diagnostic and
prognostic information, 1t 1s necessary to carry out the
block procedure with small volumes of local anes-



INDICATIONS FOR NERVE BLOCKS 41

thette solution and to have roentgenographic evidence
of the position of the needles and the diffusion of the
solution Moreover, for these purposes, at Jeast two,
and preferably three blocks should be carried out to
determne the certainty of the effects

Prophylactic Nerve Blocks

Certamn block procedures properly carred out m
selected patients mav be used to prevent the pamn and
obviate the delay of return to normal functional ac-
tivity that sometimes follows trauma, wfection, or
operation These procedures can be considered the
most efficient method of controlling postoperatine and
posttraumatic pan and of preventing vasomotor hyper-
activity and visceral dvsfunction thus affecting earhier
function and rehabilitation Although this may be
considered as a therapeuuc application of nerve blocks
1t 1s mentioned separately for purposes of emphasis

Therapeutic Nerve Blocks

The use of nerve blocks as a defimtive therapeutic
measure 15 perhaps their most important chinical ap-
phcation 1n the management of disease Although
their value for this purpose was recognized even before
the discovery of the local anesthetic properties of
cocame, this climical application has not been exploited
to the fullest extent This 1s unfortunate indeed, for
when accurately carried out 1n properly selected cases,
1t constitutes one of the most effective forms of treat-
ment 1n managing certam disorders

Nerve blocks afford symptomatic assistance m self-
limuted disease such as acute thrombophlebitis herpes
zoster postoperative pain and postiraumatic pam, cer-
tamn neuralgias severe acute visceral pamm musculo-
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douloureux, and after the operation they state they
would prefer the original pamn to the postoperative
abnormal sensation The same problem 1s rarely en-
countered following rhizotomy and chordotomy, and
can be obviated by jecting the nerves with a local
anesthetic or alcohol prior to the operation to allow
the patients to choose between the pain on the one
hand and the numbness and abnormal sensation on the
other It 15, therefore, strongly suggested that all
patients who are to undergo permanent section should
be subjected to two or more prognostic blocks

In patients who are unusually depressed and pesst-
mistic about the nature of the disorder, nerve blocks
may be employed as a psychotherapeutic aid  Such a
“psychologic, crutch” 1s of particular value 1 the
management of patients with severe pam due to a self
hmtting disease, of patients who have psychoneurotic
tendencies which make them vulnerable to even minor
stress, and of those who have an incurable disorder
accompanied by pain  Demonstrating to the patient
that the pamn and disturbance of function can be
reheved with nerve blocks, even though the effects
are shorthved may be the most effective method of
reassuring the patient and making 1t possible for him
to accept various other therapeutic procedures

Concerning the proper clinical application of prog-
nostic nerve blocks several points need to be made
In order to obtain optimal results with this method
1t 1s necessary to realize 1ts limitations and to consider
it as an adjuvant to the climical evaluation of the
patient and other diagnostic prognostic procedures
Moreover, 1n order to obtawn accurate diagnostic and
prognostic information 1t 1s necessary to carry out the
block procedure with small volumes of local anes
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mnsufficiency produced by embolus, trauma, vaso-
spasm, or a thrombus can be best relieved by thera-
peutic nerve blochs which are mamntained for hours
and, if need be, for days In addition to providing
comfort for the patient, the bloch effects the relief of
reflex spasm of collateral arterioles and other reflex
disturbances which are contnbuting to the physio-
pathology of the condition

Therapeutic nerve blochs are indicated 1n the man
agement of certan patients with severe, intractable
chronic pain  This 1s especially true in pamn of un-
determined ongin when there mght be a tendency for
the busy practitioner to resort to the easter and less
time consuming method of using addictive analgesics
for a prolonged pertod of time  This 15 without doubt
one of the most serious and often disastrous errors in
chnical medicine The physician may be entrapped
nto committing such an error by a humane, though,
tll-considered decision to keep the patient from suffer-
mg The admunistration of narcotics to patients with
chronic pain 1s a frustrating, short lived type of kind-
ness such a sense of mistahen humanitarianism 1s
mevitably productive of tolerance and other phases of
addiction It 15 really a great disservice to the patient
because with continued use of the addictive analgesics
tolerance to the analgesic action develops until eventu-
ally an impasse 1s reached 1 which the patient’s daily

narcotic requirements are high while the alleviation
of pamn 15 nadequate
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skeletal conditions, and many other transient disorders
which are accompanied by severe pamn and disturbances
mn function In some patients the discomfort 1s of such
magnitude that 1t cannot be adequately relieved with
conservative mcasures even with large doses of nar-
cotics In such nstances, nerve blocks constitute the
most cffective method of treatment, not only because
they provide complete relicf, but also because they
frequently ehminate associated reflex disturbances
which are contributing to the phystopathologic process
For this rcason nerve blocks are especially applicable
to the management of acute, severe, posttraumatic
pain and the cxcruciating discomfort consequent to
herniated intervertebral disc, fractured nibs, fractured
vertebra, severe higamentous tears, and other acute
musculoskeletal disorders  The same applies in manag
ung acute segmental or peripheral neuralgia duce to any
other cause It should be realized, of course, that
blocks relieve pamn by mterrupting pain perception
and perhaps by relieving some of the reflex distur
bances, but do nothing toward the elimmation of the
cause Therefore, these procedures are employed only
as an adyuvant A defimite effort should be made to
search for the cause and elimtnate 1t

Nerve blocks may be employed to great advantage
as a temporary measure 1n the management of severe,
excruciating pamn consequent to visceral discase such
as acutc pancreatitis, perforated peptic ulcer, severe
renal or biliary colie, mesenteric thrombosis, or coro
nary occlusion Often narcotics, even 1n extremely
Jarge doses administered mtravenously, are ineffective
and, 1n fact, may aggravate the problem by increasing
the smooth muscle spism  The severe pamn that not
infrequently accompanies sudden, acute circulatory
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principles and observe strictly certatn important requi-
sites Al of these are fundamental 1n the practice of
medicine  But they need to be discussed briefly because
they are frequently disregarded by the well meaning,
enthusiastic, sciolistic physician

Proper Approach to the Problem

Perhaps the first and one of the most important
principles 1n using nerve block 1s that the practitioner
assume the responsibilities and discharge the obliga-
ticns as a physician rather than act merely as a tech-
nician who 15 an expert n mserting needles Even in
the cases where he 1s acting as a consultant shilled with
nerve blocks, 1t 1s important that the physician have an
msight nto the problem His behavior and attitude
toward the patient must be that of a doctor who 1s
particularly nterested 1n the patient’s welfare, rather
than that of one focusing his entire attention on the
mterruption of nervous pathways He must bring the
patient a quiet and considerate humanity and a confi-
dence and security based on the conviction that he, the
physician, will do all possible to help solve the prob-
lem He must give the patient the mplicit assurance
that s mdiiduality 1s recogmzed and hus problem 1s
not meaningful to him alone

As previously mentioned, these principles are funda-
mental to the proper application of any method of
diagnosis and therapy and constitute attributes of the
good physician who practices the art as well as the
science of medicme However, this approach 1s
especially important in managing patients with chronic
disorders, because frequently they are exhausted both
mentally and physically by the time they are referred
to the climcian for nerve block  Many of these patients



CHAPTER 1V

PRINCIPLES AND REQUISITES
FOR OPTIMAL RESULTS

THE DECEPTIVE SIMPLICITY of injecting local anes
thetic drugs and the success reported 1n the use of nerve
blocks as diagnostic, prognostic, and therapeutic pro
cedures have led many physicians to attempt these
procedures without proper preparations in the field
As a natural consequence of this error, frequent failures
and at times accidents have occurred which have
caused this method to fall into disrepute 1n some
quarters and 1n others have precluded 1ts acceptance
as an effective tool 1n the management of various dis
eases The poor results and accidents have not been
entirely those intrinsic in this method, but have re
sulted from the failure of the physician to learn the
principles mvolved 1n 1its use, to master technics of
nerve blocking, and to realize its limitations These
physicians failed to appreciate one of the basic tenets
of the practice of medicine In order to obtamn optimal
results with any method 1t 1s necessary to avoid 1its
indiscriminate employment Blocks should not be used
as something mnnocuous to try out— much as one
would administer aspirin for a minor complaint For
optimal results 1t 1s essential to follow certan basic

44
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and effort, more than some practitioners are willing to
spend But unless the physician 1s willing to devote
the necessary time, patience, and energy to the prob-
lem, he cannot hope to achieve opumal results In
fact he may do more harm than good This 1s par-
ticularly mmportant n the complicated problem of ob-
scure pain and associated symptoms of the intractable
vanety, m which the diagnosis and localization of 1ts
source requires thorough detailed examination and 2
correct interpretation of medical, neurologic, radio-
logic, and laboratory data

At this juncture 1t 1s important to iterject a few
words regarding the responstbility of any physician
who 15 acting as a consultant to the patient s physician
Since the success of the over-all management of the
patient with a chromc disorder depends 1n a large meas-
ure on the development and maintenance of unswerving
confidence 1 hus personal physician, 1t 1s the duty of
all consultants not to say or do anything which will
cause detertoration of that confidence

Determine Proper Diagnosts

It 1s essential for the physician to make, confirm, or
reject the diagnosis This point 1s especially directed
to the practitioner who 15 shilled 1n the execution of
nerve blocks and thus 1s frequently requested to per-
form these procedures in patients with a disease already
diagnosed perhaps by a very reputable diagnosticran
Even if the diagnosis 1s obvious, 1t 1s advisable that the
physician mvestigate the problem fully, because mn
some cases additional information may be obtaned
which will aid him 1n performuing lus task, better To
accomplish this, a detailed history and thorough physi-
cal exammation are necessary Performing these duties
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have been seen and treated by “charlatans” and
“quacks” as well as by well meaming physicians Since
pamn 1s both a sensory and emotional experience,
management, to be successful, needs to be directed
simultaneously toward several aspects of the total
experience  As previously inferred, nerve blocks most
frequently constitute an effective tool though merely
an adjuvant part of the therapeutic plan

It 15 not superfluous to mention once agan that the
most important factor 1n the proper management of
chronic disease, but especially chronic intractable pan,
1s the performance of the physician If the physician
focuses attention on the symptoms or views pain tradt-
tionally as merely a mamfestation of physical disease
mstead of considering the whole person, and 1f he
further disregards the emotional changes that arse with
such disorders, proper management 1s tmpossible Such
a physician finds 1t necessary to admimister narcotics
frequently, and because he offers nothing else, he tends
to encourage the use of these drugs and make them
essential to his patient On the other hand, the atten
tive physician, who offers his patient sympathetic un-
derstanding, kindness, cheerfulness, steady psychologic
support, and a realistic perspective, realizes optimal
results with mimimal deleterious effects to the patient

It 15 apparent that the physician must give the pa
tient with chronic pamn and other disorders an intellt
gent appraisal 1n order to make a diagnosis of the over-
all disease, he must understand the underlying mecha
nmsms and formulate a systematic plan for relief that
will conserve the patient’s physical, mental, and moral
resources and his social and economic usefulness It
becomes immediately obvious that the proper manage
ment of these patients requires a great deal of time
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patient obtained relief, and, of course, a marhedly
weahened extrenuty  However, three months later
she began to have severe, excruciating, burmng
pamn of the entire extremity, probably as a result
of the chemical neuropathy and, of course, the
weakness which had followed the block persisted
The pain became progressively worse and finally,
1n apparent desperation, the physician proceeded
to amputate the patient’s leg  Soon after the op-
eration the patient began to experience phantom
Iimb which became intensely painful Despite
large doses of narcotics, the pain became pro
gressively worse and finally prompted the physi-
cian to refer the patient to this wrter for further
management A detailed history, together with
clinical and laboratory findings, made it obvious
that the patient had a large hermation of the
lumbosacral ntervertebral disc Subsequently a
chordotomy was carried out with good results
Even n clear-cut cases, 1t 1s important for the physi-
cian to follow these procedures Certainly no surgeon
would proceed to carry out a surgical operation on
the advice or suggestion of a referring physician with-
out exarning the patient thoroughly and obtaimng a
complete history of the disease No ntermist would
treat a patient for heart disease or diabetes unless he
had made the diagnosis, nor would a neurosurgeon
carry out a riuzotomy or chordotomy unless he first
obtained a thorough history and examined the patient
to ascertam the diagnosts Why then should the phys-
ctan who 1s skilled with nerve blocks be expected to
carry out one of these procedures without first similarly
thoroughly studying the patient and his problem?

Of course, in some nstances the block procedure
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will afford the physician the opportumty to become
acquainted with the patient, to investigate his per
sonahty, and what 1s most important, to establish
rapport with him and win his confidence — factors
which are so mmportant in the management of any pa-
tient, but particularly those with intractable chronic
pain

It must be emphasized that one of the most grievous
errors i medicine which preciude optimal results 1s
for a physician to perform blocks without adhering to
this most essential principle The patient 1s met at the
office or 1n the emergency room, requested to disrobe,
and before he knows 1t, he 1s being stuch with a needle,
without even having the opportumuty of learning the
name of the physician Such practices are to be de-
plored, for they not only cause thus method to come
to disrepute, but more important, are frequently pro
ductive of more harm to the patient Many cases could
be cited to emphasize this pomnt but the following
tragic story suffices

F A, a 47-yearold female, consulted her
physician soon after she began to experience pamn

1n the back of her thigh She was placed on con

servative treatment consisting of physical therapy

and analgesics but despite the protractive and
tensive use of these measures, the pain became
progressively worse, and finally became mtoler-

able This prompted the physician to carry out a

sciatic nerve block which effected dramatic, com-

plete rehief of pamn for several hours for which the
patient was most appreciative Dunng the next
ten days the procedure was repeated four times
with simular results Finally the physician carned
out the block with 95 per cent alcohol The
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dromes, and other acute disorders characterized by a
vicious circle

It 15 necessary then to decide what 1s the purpose of
the procedure, that 1s, whether 1t 1s being performed
for diagnostic, prognostic, prophylactic, or therapeutic
purposes Occastonally a nerve block produced to ard
the diagnosis or to predict the effects of more radical
measures produces sufficient rehef for a prolonged
period of time as to be of therapeutic benefit

Selection of the Best Nerve
Block Procedure

Once 1t has been established that nerve blocking 1s
indicated, 1t 1s necessary to decide the best regional
anesthetic method, the best technic to carry 1t out, the
optimal site of mnjection, and the best agent for the
purpose on hand Thus requires a thorough knowledge
of the disease, consideration of the possible nervous
pathways wvolved in the physiopathology, and a
thorough knowledge of all the techmics that could be
possibly employed to produce the interruption, mnclud
ing the advantages, possible hazards and disadvantages
of each, and familianty with all the drugs that may be
employed

It 15 also essentral to execute the procedure at the
opumal time Diagnostic blocks should be done only
when the pamn and associated physiopathology are
present, and preferably when they are most severe
Execution of such a procedure at any other time will
not provide clear-cut evidence as to the effects of the
block, and 1t may appear a useless procedure which
needs to be repeated If the patient 15 recerving addic-
tive analgesics or other depressant drugs, the ume of
the block should be spaced so that 1t 1s carried out
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18 being considered in order to establish diagnosis
However, 1n such cases 1t 1s even more 1mportant to
obtain a thorough history and physical examination m
order to correlate these findings with the results of
the blockh

Need to Determine Indication of Block

Once a diagnosis has been made, 1t 15 necessary to
determine whether nerve blocking 1s indicated or not
For optimal results, 1t 1s absolutely essential to employ
these procedures in indicated cases only, for unless
the haphazard and careless selection of cases 1S
avotded, the results will be poor and the method will
come nto disrepute In fact, as previously indicated,
the physician can do more harm than good if he as
sumes or even condones the deplorable atutude toward
nerve blocks of “Let’s try it out and see 1f 1t will work
~—we've got nothing to lose” If the blocks are not
indicated, there 1s a great deal to lose — the conft
dence of the referring physician and of the patient who
might be left disillusioned, skeptical, and critical of
further treatment to the pomt of being uncooperative
during future therapy

On the other hand, if nerve blocks are indicated,
they should be employed as soon as possible before
the patient becomes addicted to analgesics, or before
the condition progresses to such a degree of chromcity
that 1t will become intractable to any form of therapy
This method should not be considered as a “court of
last resort,” but must be employed early 1n the course
of the disease when the block procedure may effect a
reversal of the physiopathologic process and even a
cure This 1s especially true in causalgia and other
reflex dystrophies, phantom Iimb pain, myofascial syn-
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practice these procedures on such patients is not only
unfarr, but will preclude optimal results Since ex-
penience can only be gained from performance, it 18
suggested that the physician who assumes the responsi-
bility of executing nerve blochs for the management of
medical disorders becomes shillful and dexterous by
first performing them repeatedly for surgical anes-
thesta Moreover, 1t 1s suggested that, except for the
simplest of nerve blocks, procedures be learned and
performed under the supervision of a physictan who 1s
especially shilled 1 executing them, n teaching the
technic, and 1n the proper clinical applications for diag
nostic and therapeutic purposes

Proper Preparation of the Patient

Proper preparation of the patient prior to the block
1s essential The importance of developing rapport
with, and winming the confidence of, the patient has
been emphasized along with various other aspects of
s psychologic preparation In addition the patient
should be informed about the various phases of the
procedure The purpose of the block the effect that
may be expected, what may be accomplished, and what
18 betng sought must be clearly explained to the patient
at the end of the initral interview and before the actual
time of the block If 1t 1s explained beforehand that
the 1mual block may not produce the desired effects
and that several procedures may be necessary before
the efficacy of the method can be determmed the pa
tient 1s fess likely to become discouraged before the
whole treatment has been completed

The necessity for his cooperation should be particu
larly emphasized, for an informed patient 1s likely to be
a cooperative patient Though such prelimmary dis-
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after the effects of the medication have disappeared
On the other hand, in the patient who 1s receiving
repeated nerve blocks for continuous relief, the mjec
tion should be repeated at sufficiently close mtervals to
provide uninterrupted relief so that he does not have
any period of discomfort

Necessity of Experience with Selected
Nerve Block Procedure

A most mmportant requisite for obtaimng optimal
results with nerve block 1s the proper execution of
these procedures Nerve blocks must be performed
carefully and correctly with meticulous attention to
the anatomic detail and with utmost skill and gentle
ness The practitioner should be fully acquainted with
the structures that are traversed by the needle and the
complications mherent 1 such procedures It bears
emphasis that haphazard introduction of a needle in
the general area 1n the hope that 1t will be anesthetized
1s fraught with the danger of complications and failures
and must be abandoned Unpredictable variations
anatomy and tissue responses and 1n the approach to
nerves through the intact shin impose enough 1nac
curacy without mntroducing the additional one of mim
proper execution due to lack of knowledge of technic
This 1s particularly important when the block proce
dure 1s done for diagnostic or prognostic purposes be-
cause 1n such mstances much depends on the results of
the procedure It 1s therefore essential to localize
exactly and precisely the involved nerves and to employ
small amounts of solution

Many patients have experiences of prolonged suffer-
g and consequently tolerate very poorly a nerve block
procedure carried out crudely and unskillfully To
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Appreciation of Limitations of Nerve Blocks

One of the most important requisites n the clinical
application of nerve blocks 1s for the physician to Leep
constantly 1n mind that this method, like all other medi-
cal measures, has certam limutations, disadvantages,
and sometimes contramndications It must be realized
that this method, 1n most instances, contributes only a
small part to the total solution of the problem and 1s
thus to be considered as an adjunct for other methods
of therapy, rather than the sole form of treatment
This 1s particularly true 1n the management of patients
with chronically pamful conditions or other complex
problems Many of these patients require pamstaking
questioming, exammation, study, and prolonged treat-
ment by many specialists who jorntly may be able to
contribute to their welfare Since multitudinous factors
may underhe a pattent’s problem of chronic pain and
since failure to consider and treat all these factors pre-
cludes a successful outcome, such problems are infre
quently solved by any one practittoner or specialist
working alone These are the prime reasons why nerve
blocks alone fail to provide complete relief to many
patients with chronic paimn or even a solution to the
problem, but must be considered as one contsibution of
many to a planned attack upon the pattent’s problem
This 15 emphasized to an almost boresome degree lest
the physician who 1s particularly skilled 1n regional an
esthesta labors under the misconception that complete
chemcal interruption of nervous pathways should be
sufficient to provide the patient with pain reliet

To the umnitiated or the naive, such emphasis may
seem unwarranted or even imponderable Its apprecia
tion, however, 1s the critical factor which will spell
success or failure with this procedure To clarify this
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cusston often consumes more time than the physician
thinks he can afford, this 1s far from true If the pa
tient 1s uncertain whether he or she wants to accept
the recommended procedure, 1t 1s best to postpone 1t to
give the patient an opportunity to consider 1t and to
return at a later date

In addition, 1t 1s important to have rapport with the
patient’s family and other physicians involved in the
case, for, as previously mentioned, the management
of the patient not infrequently requires the joint effort
and cooperation of many individuals Moreover,
throughout these discussions the physician must demon
strate full confidence 1n this form of management, for
unless the physician believes 1n the method himself,
the results will be uniformly poor, no matter how ef
fectively the pathways are mnterrupted

Preliminary depressant drugs should be avoided
where practical for diagnostic and prognostic blocks
because the groggy patient 1s mcapable of making
accurate observation Moreover, many of the bar
brturates and narcotics produce effects which con
fuse the 1ssue and preclude proper evaluation of the
results The mcidence of reaction from local anesthetic
drugs 1s so minimal that the routine use of barbiturates
1s not justifted On the other hand, if the patient 1s
apprehensive and the block 1s being performed for
therapeutic purposes medication may be given before
the block (see page 66)

Psychic discomfort can be sigmficantly reduced by
(1) avoiding comments which will frighten the pattent,
(2) by being certam that the patient does not see the
needles and other equipment which might frighten him,
and (3) by warning the patient just prior to executing
any procedure that might cause discomfort
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physician who has the mterest, capabilittes, time, and
the tenacity to face repeated discouragement may
qualfy for the posttion of the over all manager of the
patient and be responsible for the patient’s care

In passing, 1t might be mentioned that the formation
of a true “Pamn Climc” and the active participation of
the physician particularly interested in nerve blocks
1n such a group 1s of great value 1n the management of
these problems Such a chnic should be under the
direction of a mghly tramed individual, particularly
mterested 1 and thoroughly famihar with all phases of
pam and 1ts management It should mnclude a neurolo-
gist, a neurosurgeon, a psychiatrist, an mntermst, an
orthopedst, a radiologist and a phystatrist, m addition
to the anesthesiologist This group can review difficult
diagnostic or therapeutic pain problems, or both, and
thus act 1n a consultant capacity Moreover, the meet
mg of such a group affords an excellent opportunity
to exchange 1deas and knowledge about many of these
difficult problems A distinction should be made
between “Pam Clime” and “Nerve Block Chmic”
The purpose and function of a Nerve Block Chnic 1s to
integrate the activities of physicians who are nterested
in managing disease with nerve blocks

Appreciation of Disadvantages of Nerve Blocks

One of the most sigmficant requisites for optimal
results with nerve block 15 a proper appreciation of the
disadvantages inherent 1n this method For one thing,
failures unfortunately occur all too frequently Some
of the many factors that take part n producing such
failures include (1) difficulty in 1dentifying pamn path
ways, even after careful diagnostic procedures (2)
anomaltes 1 bony landmarks and location of the
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pomt further, 1t 1s necessary to indicate the possible
role of the physician who 1s particularly skilled 1n
executing nerve blocks 1n managing patients with
various chrome disorders Such a physician, whether
he be an anesthesiologist, a general practitioner, or
another specialist, may assume one of two roles he
may be the provider of special technical aid which
serves to promote the over all management by diagnos
tie or therapeutic procedure, or he may be the individ
ual responsible for the over-all management of the
patient

In most instances he will be the first, and he will
act as a consultant whose contribution will, of neces
sity, be an exercise rather than a discipline since the
procedures he can offer are inherently hmited in their
place among the many things which must be done for
paticnts with severe or chromc disorders While 1t 1s
truc that the anesthesiologist has certain attributes
which make him fit to make a sigmficant contnibution
toward the solution of the problem, 1t 1s important that
he be cognizant of the great difference between in-
dividual technical procedures for the prevention of
pamn perception and the mterruption of other nervous
mmpulses on the one hand, and the broad general
problem of the management of a patient with a serious
pain problem on the other The latter implicates total
or ultimate management of 1 case and requimes a
thorough knowledge of the patient and his disease and
may entail many unusual diagnostic procedures in-
volving neurologic, radiologic, laboratory, and various
other data wlhich must be properly integrated and -
terpreted Moreover, the case may mvolve defimtive,
therapeutic, and rehabihtative measures which may be
outside the sphere of any single practitioner Any
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realize that 1n this method 1s inherent a certain amount
of discomfort and that 1t 15 occasionally followed by
certain complications  Although the degree of dis-
comfort can be reduced by the proper psychologic and
pharmacologic preparation of the patient, and the use
of sharp needles, proper techmic, and gentleness and
dexterty, 1t cannot be totally ehiminated without the
adminstration of a hypnotic or anesthetic  The 1nct
dence of complications m experienced hands 1s very
low, but they still occur Since many of these patients
already have psychologic and physiologic depletions,
they tolerate complications less than the surgical
patient For these and other obvious reasons, every
effort should be made to avoid such complications

Assessment of Results

The last principle and requsite which needs to be
mentioned 15 the careful assessment of the results i
as an objective manner as possible Observations of
the reaction of the patient to the formation of intra-
cutaneous wheal and to the insertion of the needle
through pan sensitive structures, and to paresthesias,
ads 1n evaluating him  Following the block, the com
pleteness of interruption should be ascertamed When
the accuracy of the block procedure 1s established the
desired effects for relieving pain and other disturbances
must be assessed carefully This may require observa-
tion from a few hours to several days or weehs

The amount, the type, and the duration of relef of
symptoms should be noted and recorded carefully
Evaluation by the physician performing the nerve block
should be correlated with the observation of the patient
made by the nurses, resident staff, and the referring
physician  The complamts of the patient, the amount
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nerves, (3) the necessity of using small volumes of
solution, and (4) the fact that in many instances the
physiopathology 1s a complex process nvolving pert
pheral structures, the central nervous system, and par-
ticularly the mental atutude of the patient and his
subjective reactions which are difficult to nterpret

Another difficulty 1s that although m some cases 1t
1s simple for the patient to state exphcitly the degree of
pamn or the degree of rehief, in most cases of long-
lasting 1ntractable paimn, he 1s unable to state exactly
how the block modified his pamn  This 15 understand-
able when we consider that many factors may modify
his reaction to the change produced by the procedure

There are no absolute contramdications of nerve
blocks except lack of knowledge, shill, and patience on
the part of the physician employing 1t However, 1t 1s
best to avoid this method 1n patients with mnfection at
the site of injection, especially 1n those who have
diabetes and n those who are debilitated or m shock,
if the technic entails the use of large volumes of local
anesthetic solution or the production of extensive
vasomotor paralysts This and other procedures,
should be avoided m psychoneurotic and psychotic
mdividuals who mvarably not only dertve no benefit
from nerve blocks, but are actually aggravated by the
procedure In some such patients, nerve blocks may be
indicated as a diagnostic procedure or as part of
psychotherapy When this 1s the case, these procedures
must be performed with utmost skiil and the physician
performng them must exercise his best art of medicine
and integrate his activities very closely with those of
the psychiatrist

Another important consideration 1n the proper clint-
cal application of nerve blocks, 1s that the physician
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realize that 1n this method 1s inherent a certain amount
of discomfort and that 1t 1s occasionally followed by
certan complications  Although the degree of dis-
comfort can be reduced by the proper psychologic and
pharmacologic preparation of the patient, and the use
of sharp needles, proper technic, and gentleness and
dextenty, 1t cannot be totally eliminated without the
administration of a hypnotic or anesthetic  The mct
dence of complications 1n experienced hands 1s very
1ow, but they sull occur Since many of these patients
already have psychologic and physiologic depletions,
they tolerate complications less than the surgical
patient For these and other obvious reasons every
effort should be made to avoid such complications

Assessment of Results

The last principle and requisite which needs to be
mentioned 1s the careful assessment of the results
as an objective manner as possible Observations of
the reaction of the patient to the formation of mtra-
cutaneous wheal and to the mnsertion of the needle
through pam-sensitive structures, and to paresthesias,
aids 1 evaluating him  Following the block, the com-
pleteness of mterruption should be ascertained When
the accuracy of the block procedure 15 established the
desired effects for relieving pain and other disturbances
must be assessed carefully This may require observa
tion from a few hours to several days or weeks

The amount, the type, and the duration of relief of
symptoms should be noted and recorded carefully
Evaluation by the physician performing the nerve block
should be correlated with the observation of the patient
made by the nurses, resident staff, and the referring
physician The complaints of the patient, the amount
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of narcotic analgesic required for comfort and the
deportment of the patient in general are valuable
data, which must be carefully considered for proper
evaluation of the results When alcohol 1s used, no
decistion as to the efficacy of the block should be
made until several days have elapsed, because not
mfrequently maximal effects following the use of this
agent do not occur until such a pertod of time has
elapsed



CHAPTER V

GENERAL COMMENTS
CONCERNING TECHNICS

THERE ARE CERTAIN basic principles concerning
technics and the use of drugs which are most important
for proper application of this method Although some
of these have been alluded to m previous pages, they
are mentioned here agan for emphasis

PRELIMINARY PREPARATIONS

Preluminary Discussion with the Patient

In order to obtamn optimal results with nerve blocks,
1t 15 essential to nform the patient of the details of the
block technic and the beneficial and side effects that
may be expected therefrom If paresthesia 1s to be
elicited, 1t 15 necessary to explan to the patient what
he or she 15 to expect This can be described as a
“feeling of electnaity’ n the distnbution of the m-
volved nerve The patient 1s nstructed to promptly
signal the physician as soon as paresthesia 1s felt by
snappmng out a predetermined sound such as the word
‘now ” The importance of avording sudden movements
should be stressed 'The patient should be convincingly
reassured that everything will be done to mintmuze the
discomfort, that he will be warned before each step of

61
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the procedure 15 carried out, and that he will be per-
mutted to ask for a brief rest at any time he deems 1t
necessary  If this practice 1s followed assiduously and
telligently the confidence one may invoke in the
patient outweighs the advantages of sedative drugs and
makes their routine use unnecessary

This briefing should be carried out at the end of the
mtial visit and repeated again each time the block
procedure 1s to be exccuted Failure to do so 15 a
major source of poor results and confusion The
patient should be given the opportunity to ask ques
tions and satisfy himself as completely as possible
concerning the details of the procedure

It 15 also advisable to obtan a wntten consent for
performance of the procedure This 1s particularly
mmportant when 1n the contemplated technic are 1n
herent serious potential hazards, and 1n every nstance
when 1t 1s necessary to employ a neurolytic agent such
as alcohol It 15, of course, important to present this
matter to the patient 1n such a fashion as to prevent
him from becommng apprehensive or discouraged about
the method

Examination of the Patient Just
Prior to the Block

In addition to the examinatton that 1s done to
establish the diagnosis, a preltminary examination
should be done prior to every block procedure Blood
pressure, pulse, and respiration should be noted and
recorded In addition, 1t 1s essential to determine
whether the patient has hypalgesia, analgesia, or
any other sensory changes, motor dysfunction, or
reflex abnormalities  Failure to carry out these pro
cedures, especially when the block 1s being done for
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diagnostic or prognostic purposes, will not only pre-
clude a proper diagnosis, but may also cause the
physician to be misled mnto a serious error In passing,
1t should be stressed that this type of information 1s
also 1mportant from a medico legal standpomt and
should be recorded 1n detail

Place Where the Block Is Performed

Since most nerve block procedures have the potential
danger of complications, 1t 1s necessary to carry out
the block 1n a place where resuscitative equipment 1s
available for immediate use With such equipment
available 1t 1s permussible to perform some of the minor
procedures such as mfiltration or mjection of small
peripheral nerves m the office or mn the patient’s room
1n the hospital On the other hand, 1t 1s much safer to
carry out any block which entails the use of large
volumes of local anesthetic drugs (and the consequent
potential danger of toxic reaction), paravertebral 1n-
jection, njection mto the epidural or subarachnod
space, or any other procedure which may produce
serious complications, 1n the surgical pavilion where
special tables and resuscitation equipment are always
at hand Furthermore, 1n executing procedures that
are to be of diagnostic or prognostic value 1 patients
with peripheral vascular disease, 1t 1s advisable to carry
them out 1n a room with constant temperature and
hunudity

It bears reemphasis that no nerve block should ever
be carried out unless measures for resuscitation and
treatment of complications are avalable for immediate
effectne use In additron to the resuscrtating equip-
ment depicted 1n Figure 3, 1t 15 advisable to have drugs
to combat hypotension and other untoward reactions
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Ticurr 3A  Part of the apparatus for resuscitation con
sisting of an oxygen tank with reducing valve tubing mask and
a reservorr bag  (Courtesy Toregger Co )

These should include a vasopressor drug such as
cphedrine, Neosynephrine or Vasoxyl, an ultra fast-
acting barbiturate such as Pentothal or Surital, and
a rapidly acting muscle relaxant such as Anectine or
Sucostrin  In performing the more major type of block
procedure, 1t 1s also advisable to have equipment to
perform resuscitation 1n case of cardiac arrest
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FIGUre 3B Part of the apparatus for resuscitation consist
g of (a) laryngoscope with detachable blades of three dif
ferent sizes (adult child and infant) (b) endotracheal tubes
with inflatable cuffs (¢) connectors used to adapt endotracheal
tube to oxygen resuscitative apparatus and (d) Magll forceps
used to guide the tubes into the larynx

Position of the Patient

The patient should be placed m the position which
best facilitates execution of the block and have the
patient as comfortable as possible Soft cushions
should be placed wherever needed to avoid discomfort
due to the pressure of bony prominences on the table
and to obtain as much relaxation as possible The
recumbent position should be used whenever possible
because 1t 15 the best for the patient and will mimimize
the occurrence of syncopy during the procedure
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Medication Before and During the Block

The mmportance of avoiding depressant drugs n
patients who are to have a diagnostic prognostic pro
cedure has been duly stressed There will be circum
stances, however, when the apprehension of the patient
makes 1t 1mpossible or difficult to carrv out a pro
cedure In such instances 1t 15 advisable to employ
very small doses of sedatives, such as 50 to 100 mgm
of Pentothal sodum 1njected intravenously This
affords a peak effect which lasts three to five minutes,
during which time the block may be performed In
most 1nstances, the patient has no memory of the pro
cedure In addition, this has been found to obviate
psychogenically induced sympathetic stimulation the
signs and symptoms of which simulate toxic reaction
to local anesthetic and vasoconstrictive drugs

Of course for therapeutic blocks one may use very
heavy medication 1f this 1s necessary Patients who are
to undergo extensive procedures such as subarachnoid
alcohol bloch or those who are experiencing pain
should be given an appropnate dose of narcotic mtra
venously about ten minutes before the block s to be
carried out In some of these patients 1t will be neces
sary to give, in addition, a small dose of Pentothal or
Surital while the nerve block 1s being carried out and
after, as previously mentioned

Equipment for Block

The type of equipment used matters httle so long as
it 1s 1n good condition the needles sharp and patent,
the syringes 1n good working order and well fitting, and
the block tray adequately stocked with other neces
sary struments
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FiGure 4 Tray contmming equipment necessary for most
nerve blocks (1) towel and sponge forceps (2) 12¢em (5inch)
22 gauge needles (3) 10 em (4 inch) 22 gauges necdles (4)
8 em (3 mnch) 22 gauge needles (5) 5 em (2 inch) 22 gauge
needles (6) 25-gauge needles for shin wheal and 21 ghuge
needle for general use (7) tuberculin syringe to measure the
vasoconstrictor (8) Luer lock control syringe (9) large con
tamer for local anesthetic solution (10) smaller contuners for

antiseptic and salme solutions and (11) sponges and ampule
files

L)
2 8

Since the equipment to be used varies with each
block procedure and also among different physicians
a detailed description 1s omutted  Figure 4 15 included
for the sake of completeness It depicts various types
of needles, as well as other basic and essential mtenial

Identification of Landmarhks

It 15 advisable to identify the anatomic landmarks
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Medication Before and During the Block

The mmportance of avording depressant drugs 1
patients who are to have a diagnostic-prognostic pro-
cedure has been duly stressed There will be circum
stances, however, when the apprehension of the patient
makes 1t impossible or difficult to carry out a pro
cedure In such instances 1t 15 advisable to employ
very small doses of sedatives, such as 50 to 100 mgm
of Pentothal sodim injected 1ntravenously This
affords a peak effect which lasts three to five minutes,
during which time the bloch may be performed In
most nstances, the patient has no memory of the pro-
cedure In addition, this has been found to obwiate
psychogenically induced sympathetic stimulation, the
signs and symptoms of which simulate toxic reaction
to local anesthetic and vasoconstrictive drugs

Of course for therapeutic blocks one may use very
heavy medication if this 1s necessary Patients who are
to undergo extenstve procedures such as subarachnoid
alcohol block or those who are experiencing pain
should be given an appropriate dose of narcotic intra
venously about ten minutes before the block 1s to be
carried out In some of these patients 1t will be neces
sary to give, in addition, a small dose of Pentothal or
Surital while the nerve block 1s being carried out and
after, as previously mentioned

Equupment for Bloch

The type of equipment used matters little so long as
1t 1s 1n good condition, the needles sharp and patent,
the syringes m good working order and well fitting, and
the block tray adequately stoched with other neces
sary mstruments
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1s not patent 1s made after a long and arduous place-
ment of the needle

1t 1s adwisable to prepare the solution just before
the block 1s carried out Stenle stock solutions by
reputable pharmaceutical firms may be employed and
are efficacious providing the container has been sters-
lized wath heat (autoclave) and 1s opened just prior
to the block Solutions that have been exposed to
air, heat, or hight might be decomposed or concentrated
and should not be employed This prehmnary chech
of equpment and preparation of solution should be
done out of the sight of the patient

For most procedures the needle 1s introduced un-
attached to the syringe to facilitate discovery of the
madvertent invasion of a blood vessel or of the subar-
achnoid space It may be advantageous to thread a
small piece of sterile cork or rubber on the shaft of
the needle to be used as a depth recorder In most
instances the needle 1s introduced perpendicular to the
surface of the skin

Unless 1t 1s especially mdicated, one should avoid
intraneural 1njections since these are conducive to the
production of postimjection neuropathy For the same
reason 1t 1s essential to avoid trauma to nerves induced
in the process of eliciting paresthesia  Although pares-
thesia 1s almost indispensable 1n establishing diagnostic
or prognostic nerve blocks, promiscuous, repeated and
rough probing of nerves should be avoided, instead
one should exercise gentleness, skall, dextenity, and
avoid haste

Injection of the anesthetic solution nto deeper
tissues must always be preceded by an attempt to
aspirate 1n two planes m order to avoid madvertent
intravascular or subarachnoid injection  An additional
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necessary for the performance of the block before the
physician puts on sterile gloves and the antiseptic
solution 1s applied This step has the advantage of
permitting the operator to get a good perspective and
palpate the area without fear of contammation The
landmarks may be marked with skin pencil or methy
lene blue if this 1s deemed advisable

PRINCIPLES OF TECHNIC
Asepsis

It 1s hardly necessary to emphasize the importance
of carrying out block procedures under strictly aseptic
conditions This 15, of course especially important
when the block procedure entails nvasion of the
subarachnoid space, paravertebral regton, sacral canal,
epidural space, or any other region of the body where
an nfection might be a serious problem After the
site of injection has been adequately prepared towels
should be placed so as not to obscure the landmarks or
distort the perspective of the field for the physictan

Check and Proper Use of the Equupment

It 15 desirable to use a needle sufficiently long that
1t 1s unnecessary to mtroduce 1t as far as the hub Most
procedures may be carried out with 22 gauge or 25
gauge needles For most regional procedures a 10 ml
syringe with side rings (the so-called ¢ control” syringe)
15 preferred because 1t permts better control and facili-
tates the ‘aspiration test No needles should be
serted until they have been tested for sharpness, hooks,
and especially patency by the mjection of saline
through them It 1s not an infrequent omisston which
1s most disconcerting to the physician and to the
patient, especially when the discovery that the needle



GENERAL COMMENTS CONCFRNING TFCHNICS 69

1s not patent 1s made after a long and arduous place-
ment of the needle

It 1s advisable to prepare the solution just before
the block 1s carried out  Stenle stock solutions by
reputable pharmaceutical firms may be employed and
are efficacious providing the contamner has been steri-
Irzed with heat (autoclave) and 1s opened just prior
to the block Solutions that have been exposed to
arr, heat, or light might be decomposed or concentrated
and should not be employed This preltmnary check
of eqmpment and preparation of solution should be
done out of the sight of the patient

For most procedures the needle 1s introduced un-
attached to the syringe to facilitate discovery of the
madvertent mnvasion of a blood vessel or of the subar-
achnoid space It may be advantageous to thread a
small piece of sterile cork or rubber on the shaft of
the needle to be used as a depth recorder In most
mstances the needle 1s introduced perpendicular to the
surface of the shin

Unless 1t 1s especially indicated, one should avoid
mtraneural injections since these are conducive to the
production of postinjection neuropathy For the same
reason 1t 18 essential to avoid trauma to nerves induced
1n the process of eliciting paresthesia  Although pares-
thestia 15 almost indispensable 1n establishing diagnostic
or prognostic nerve blocks, promiscuous, repeated and
rough probing of nerves should be avoided, mstead
one should exercise gentleness, skill, dexterity, and
avoid haste

Injection of the anesthetic solution into deeper
tissues must always be preceded by an attempt to
aspirate 1 two planes m order to avoid madvertent
intravascular or subarachnoid mjection  An additional
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precaution 1s to inject a small amount of air or saline
solution 1n order to dislodge any structure that might
be agamnst the bevel of the needle prior to performing
the aspiration test It 15 also advisable to detach the
syringe from the needle and observe the hub of the
needle for flurd or blood for a period of 15 to 20
seconds

Care of the Patient During the Block

As previously mentioned, the patient should be
warned immediately prior to carrying out any of the
steps of the block, such as the pamting of the shin
with a cold solution, the formation of the intracutane
ous wheal, etc  Such warnings, together with constant
encouragement will help the patient to better tolerate
each of these procedures If at any time the patient
complams unduly of discomfort, 1t 1s advisable to
mject a small amount of Jocal anesthetic solution
and/or give the paticnt a few minutes rest

It 1s advisable to have someone else to attend the
patient Constant encouragement by the attendant and
the operator will do much to mimmize mental dis-
comfort for the patient If the patient experiences
severe pam, 1t may be advisable to administer a small
amount of hypnotic or narcotic drug In some n
stances 1t may be necessary to carry out the procedure
under general ancsthesta However, I would hastily
add that this should never be done 1if the patient's
cooperation Is necessary in casrying out the block and
1n detecting complications

Auds to Facilitate Nerve Block

In recent years there has been a progressive increase
1n the use of roentgenograms as auxiliary aids m diag-
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nostic and therapeutic nerve bloching to facilitate the
proper placement of needles This practice 1s especially
useful 1 carrying out interruption of sympathetic
pathways m which the elicitation of paresthesta, as
frequently used with somatic blocks, cannot be em-
ployed to aid n properly placing the needle This
practice 15 also useful 1 blocks of the cramal nerves
1n patients who have tumors that mcrease the difficulty
of mserting the needle nto one of the foramina, and
1n patients who require paravertebral or sacral blocks,
especially 1n those with kyphosts, lordosts or scoliosts,
or other musculoskeletal disorders which present diffi-
cult and sometimes dangerous obstacles to nerve block-
g

In addition to being valuable adjuncts for the proper
placement of the needle, x rays serve as excellent
objective records of the procedures, and when they are
combined with a description of the techmic such as
contained 1n the block records, a most complete story
of the procedure 1s available for future reference

Prehminary 1njecttons of 35% Diodrast or other
contrast media with subsequent visualization prior to
the injection of the local anesthetic solution has also
been employed to predict its spread

In order to be of greatest value, the roentgenograms
must be taken from the proper angle Anteroposterior
and lateral views must be made whenever possible
to locate the tip of the needle accurately 1n both planes
In some mstances 1t will be necessary to make stereo-
scopic views Moreover, interpretation of the results
requires serious study and experience



CHAPTER VI

AGENTS USED TO PRODUCE
NERVE BLOCK

Tma PROPER CHOICE of the solution for njection m
order to produce nerve block 1s one of the most 1m-
portant requisites for optimal results The agents used
for this purpose are of five general groups (1) aqueous
solutions of local anesthetic agents, (2) o1l solutions
of local anesthetic agents, (3) long acting agents which
produce their effect by partial or complete destruction
of the nerve, (4) drugs which are said to have a
specific affinity for a particular type of fibers, and (5)
a muscellaneous group which mcludes saline, corticoids
and boilling water

The selection of the optimal agent will depend upon
the serious consideration of several factors, mcluding
(1) the purpose of the procedure, (2) the physician’s
Lnowledge of the properties and experience with these
various drugs, (3) under what circumstances the block
1s to be employed (outpatient or hospital patient), and
(4) the physical condition of the patient, including
history of sensitivity or susceptibility to a particular
group of drugs Although 1t 1s not wathmn the scope of
thus monograph to discuss 1n detail these various agents,
a few brief remarks are 1n order

72
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AQUEOQUS SOLUTIONS OF LOCAL
ANESTHETIC DRUGS

Aqueous soluttons of the commonly employed local
anesthetic drugs are the most satisfactory solutions for
the production of diagnostic and prognostic blocks
In addition to the fact that their action 1s reversible
within a few hours, they offer the advantage of being
relatively safe and of productng little or no effect upon
tissues adjacent to the nerves For these and other
reasons, they are also most frequently employed for
therapeutic blocking, especially in patients who are
suffering from a disorder produced and mamtamed
by abnormal reflex mechanism and the so-called vicious
circle  As previously mentioned, the beneficial effect
of such a block frequently outlasts the duration of the
mterruption This observation has been confirmed on
mnumerable occasions and leaves one to suspect that
block procedure has successfully interrupted the reflex
mechanisms as discussed on page 16

There does not seem to be any reliable evidence
which indicates that any one local anesthetic agent
has outstanding supertor qualities Serious considera-
tion of the characteristics that the so-called 1deal local
anesthetic drug should possess reveals that unfortun-
ately such a drug has not yet been made available
On the other hand, each of the local anesthetics
presently available for chnical use may be employed
to good advantage, provided 1ts properties are well
known and taken mto consideration In passing, 1t
should be mentioned that many chinicians hold sertous
misconceptions concerntng local anesthetic drugs
which need to be revised  Certainly the claim made by
pharmacologists and repeated by those who have had
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THE PROPER CHOICE of the solution for ipjection 1n
order to produce nerve block 1s one of the most 1m-
portant requisites for optimal results The agents used
for this purpose are of five general groups (1) aqueous
soluttons of local anesthetic agents, (2) o1l solutions
of local anesthetic agents, (3) long acting agents which
produce their effect by partial or complete destruction
of the nerve, (4) drugs which are said to have a
specific affimty for a particular type of fibers, and (5)
a miscellaneous group which includes saline, corticoids
and boiling water

The selection of the optimal agent will depend upon
the serious consideration of several factors, mncluding
(1) the purpose of the procedure, (2) the physictan’s
knowledge of the properties and experience with these
vanous drugs, (3) under what circumstances the block
15 to be employed (outpatient or hospital patient), and
(4) the physical condition of the patient, including
history of sensittvity or susceptibility to a particular
group of drugs Although 1t 1s not within the scope of
this monograph to discuss 1n detail these various agents,
a few brief remarks are 1n order
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AQUEOUS SOLUTIONS OF LOCAL
ANESTHETIC DRUGS

Aqueous solutions of the commonly employed local
anesthetic drugs are the most satsfactory solutions for
the production of diagnostic and prognostic blocks
In addition to the fact that their action 1s reversible
within a few hours, they offer the advantage of being
relatively safe and of producing little or no effect upon
tissues adjacent to the nerves For these and other
reasons, they are also most frequently employed for
therapeutic blocking, especially 1n patients who are
suffering from a disorder produced and maintained
by abnormal reflex mechamism and the so-called vicious
circle  As previously mentioned, the beneficial effect
of such a block frequently outlasts the duratton of the
mterruption  This observation has been confirmed on
mnumerable occasions and leaves one to suspect that
block procedure has successfully interrupted the reflex
mechamsms as discussed on page 16

There does not seem to be any reliable evidence
which indicates that any one local anesthetic agent
has outstanding superior qualities Serious considera-
tion of the charactenstics that the so-called 1deal local
anesthetic drug should possess reveals that unfortun-
ately such a drug has not yet been made available
On the other hand, each of the local anesthetics
presently available for cltnical use may be employed
to good advantage, provided 1ts properties are well
known and taken into consideration In passing, 1t
should be mentioned that many clintcians hold serious
misconceptions concerning local anesthetic drugs
which need to be revised Certanly the claim made by
pharmacologists and repeated by those who have had
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AGENTS USED TO PRODUCE
NERVE BLOCK

THE PROPER CHOICE of the solution for mjection mn
order to produce nerve block 1s one of the most 1m-
portant requsites for optimal results The agents used
for this purpose are of five general groups (1) aqueous
solutions of local anesthetic agents, (2) o1l solutions
of local anesthetic agents, (3) long acting agents which
produce therr effect by partial or complete destruction
of the nerve, (4) drugs which are said to have a
specific affimty for a particular type of fibers, and (5)
a muscellaneous group which includes saline, corticords
and boiling water

The selection of the optimal agent will depend upon
the sertous consideration of several factors, mcluding
(1) the purpose of the procedure, (2) the physician’s
knowledge of the properties and experience with these
various drugs, (3) under what circumstances the block
18 to be employed (outpatient or hospital patient), and
(4) the physical condition of the patient, including
history of sensitivity or susceptibility to a particular
group of drugs Although 1t 15 not within the scope of
this monograph to discuss 1n detail these various agents,
a few brief remarks are 1n order
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closely related to procaine, consisting of the standard
drug with a chlonne radical on the benzene ring Chint
cal studies and use have revealed that tius drug pos-
sesses the following outstanding advantages over the
standard drug (1) the production of very rapid
anesthesia, (2) marked penetrance, which 1s responsi-
ble for rapid onset and higher incidence of complete
blocks, and (3) apparently the least tocity of all the
local anesthetic drugs available at the present time

In view of these properties, this drug 1s particularly
useful 1n diagnostic and prognostic blocks, especially
mn outpatients  Although the duration of anesthesta
produced by Nesacamne 1s shghtly longer than that
by procame, 1t falls far short of the length of block
produced by a number of the other drugs It 1s not
advisable to use this drug for spinal anesthesia because
1ts marked diffusibility causes 1t to provide less control
than other agents presently avaiable

Ravocame

Ravocaine 1s another analogue of procaine which
possesses greater potency and produces much longer
anesthesia than the parent drug In equiactive con-
centration 1t also produces more rapid anesthesia than
procame (80) Although this drug needs further clim
cal use before 1ts relative ments can be determmed, 1t
1s mentioned here because 1t 1s now cltnically available

Xylocame (Lidocaine)

Despite the fact that 1t was introduced mto clinical
practice relatively recently and that 1ts toxicaty 1s ap-

* Although 1t 15 more proper 10 use the offictal USP non proprietary

names of Jocal anesthetics the proprictary names will be used henceforth for
all drugs except the s\mdndp b e

agent  Procaine  because they are better
recogmzed by most clinicians Y
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httle experience with local anesthetic drugs that pro
camne 1s the safest and most satisfactory agent has not
been borne out in widespread chnical practice of
regional anesthesia

In determining which of the local anesthetic drugs
1s best for a particular regional anesthetic procedure
m a particular patient and under specific circum
stances, 1t 1S necessary to consider the following es
senttal charactenstics (1) anesthetic activity or
potency, (2) latency or induction time, (3) penetrance
or extenston, (4) duration of action, and (5) local
and general toxicity With these points 1n muind, a few
brief remarks concerning each of the most common
local anesthetic drugs will be made and a table 1n
cluded

Procaine

For almost fifty years procaine has been considered
the local anesthetic drug which nearest approaches
the 1deal However, extensive chnical studies and
use of this and other drugs have shown this drug to
possess a number of serious deficiencies The most
mmportant of these are 1ts comparatively short action
(1-1%4 hours) and shghtly greater toxicity than Ponto
came chloroprocaine and other drugs Although 1ts
latency time 1s relatively short, drugs such as chloro
procaine, Xylocaine, and Cyclaine produce more rapid
effects

The concentration and doses of procamne and other
drugs 1s mdicated 1n Tables IT (page 76), V (page
253) and VII (page 260)

Nesacame (2 Chloroprocaine)
Nesacawme* 1s a relatively new local anesthetic drug
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parmertebral somatic or sympathetic blocks To
obviate this effect, 1t 1s recommended that one third
to one-quarter of the volumes usually recommended be
employed The other disadvantages concern 1ts toxicity
Contrary to the imtial reports (which suggested that
this drug i equal doses 15 no more toxic than pro
came), chinical study and experience have shown that
1n actuality 1t 1s twice as toxic as the standard drug
For this reason 1t 1s strongly recommended that the
maximum amount of Xylocarne used at any one time
be Iimited to 500 mgm

In our practice Xylocaine 1s frequently mixed with
Pontocamne or Nupercaine to obtain the advantage of
the rapid onset of action exerted by Xylocaine and the
prolonged effect afforded by Pontocaine or Nuper-
came For example, paravertebral blocks of the so-
matic or sympathetic nerves are frequently carried out
with a solution containing 1% Xylocaine and 0 075%
Pontocaine Thus 15 obtamed by mixing equal volumes
of 2% Xylocamne and 0 15% Pontocaine It 1s of
course important to realize that such a combination
makes 1t mandatory that the total dose of each of these
drugs 1s reduced to approximately one half that usually
recommended when these drugs are employed alone

Pontocame (Tetracame)

Pontocaimne 1s one of the most useful Jocal anesthetic
drugs for any form of regional anesthesia Despite the
fact that the drug was first synthesized 1n 1928 and
despate the favorable findings of many early laboratory
and clinical investigators, the use of this drug for any
purpose other than topical and spinal anesthesia has
been very limited This has been due to the misconcep-
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TABLE 11
Doses oF LocaL ANESTHETICS FOR NERVE Brocn
Sympa
Local  thetc
Infiltra and
nonand  Small Large Nerve Maximum
Field  Nerve andPlexus  Extradural Amount*
Drue Block  Block Block Block  Ag/kilo  Total
Procaine 05 1~ 2% 13% 1015 1000
Nesacamne o5 1% 157 27 13% 10-15 1000
Xylocarne 03 057 075% 1% 12% 57 500
Cyclame 03 05% 075% 1< 12¢ 57 500
Metycane 05% 1< 27 13 810 50
Intracaine 05% 1¢ 150 2 137 810 750
Pontocame 005~ 01 015~ 027 02¢ 03~ 115 100
Nupercame 005 01 0157 02% 027:03~ 081 5

* These are maximum amounts 1n the average young adult patient m good
physical condition M:my procedures can and should be done with less drug
In cachectic or aged patients the quantity should be decteased by at least one
third

proximately twice that of procaine, Xylocane next to
procaine 1s the most widely used local anesthetic drug
This popularity 1s merited and 1s no doubt due to 1ts
superior penetrance which increases marhedly the
extent of anesthesia and the proportion of successful
blocks It has been found to be the most stable local
anesthetic drug presently available, and even strongly
alkahne or strongly acid solutions fail to decompose 1t
Commercially available Xylocaine has a pH of shightly
less than 7 1s 1sotomc, causes no hemolysis, local 1rrita-
tion, or any other signs of local toxucity (81)

Two drawbacks mherent 1n the use of Xylocamne
should be mentioned The superior penetrance, which
1s & great advantage mn most mstances, 1s 1n others a
disadvantage In nerve block procedures which require
that the effect of the block be limited to one or two
segments, mjection of volumes usually recommended
produce such an extensive effect as to make the pro-
cedure useless, especially in diagnostic and prognostic
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block) the new drug produces a bloch which 1s more
raptd m onset and lasts two to three times as long as
that produced by the standard drug Moreover, toxic
reactions, when equitherapeutic doses are used are Jess
with Cyclaine In addition, 1t has supertor penetrance
which parallels those of Xylocame and Nesacaine,
respectively The only significant disadvantage 1s that
1t occasionally produces burning on injection

Chinical evaluation of Cyclamne with Xylocame 1n
the same concentration reveals that the latency or 1n-
duction time 1s slightly longer with Cyclame than with
Xylocamne, the potency of the two drugs 15 approxi-
mately the same, and that Cyclamne offers a shightly
longer duration of action and produces shightly less
general toxicity than Xylocamne (80) The anesthesia
1s not as profound with Cyclaine as that produced by
Xylocamne, nor does 1t possess the penetrance or the
diffusibility of Xylocamne but 1s a very close second
n this respect

The recommended dosage of Cyclaine 1s shown

Tables II (page 76), III (page 81), V (page 253),
and VII (page 260)

Metycaine (Piperocame)

Metycame 1s a useful and safe local anesthetic drug
which may be used for all types of regional anesthetic
procedures  Metycaine produces slightly more prompt,
more mtense, and longer anesthesia than procaine, and
therefore can be given an anesthetic mdex greater than
one Its toxicity 35 shghtly greater than procaine, but
because of 1ts greater potency 1t may be employed 1n
three-quarters of the dose of procaine

Companson of Metycaine with Xylocaine indicates
that the potency of Metycame 15 approximately two
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tion that exists widely among many clinicians m this
country that Pontocaine 15 too toxic to use for regional
anesthesta other than spinal or topical

A review of the literature and an analysis of over
6,000 cases carried out in our various departments
revealed the potency of Pontocaine to be 12 to 15 times
that of procaine and 1ts toxicity eight to ten times that
of the standard drug (82) These data suggest that the
correct toxicity ratio of Pontocame 1s 06 and its
anesthetic mndex 15 1 8 In other words, by using
Pontocaine 1n concentrations 1/10 to 1/15 that of pro-
caine, the drug 1s less tovic than the standard More-
over, 1t produces blocks which are of markedly greater
duration In concentrations ranging from 005 to
0 25%, Pontocaine with epmephrine produces blocks
which last four to six or seven hours compared with
those of one to two hours produced by equivalent con-
centrations (0 5-3%) of procame For this reason I
consider Pontocaine the local anesthetic drug of choice
when 1t 1s desirable to have prolonged blocks and when
the patient’s physical condition requires a drug with
low toxicity It should be stressed that for blocks other
than subarachnoid Pontocaine should never be used 1n
concentrations higher than 0 25%, and that the total
dose should not exceed 1 mgm per pound of body
weight

The recommended dosage of Pontocaine 1s indicated
m Tables II (page 76), III (page 81), V (page 253),
and VII (Page 260)

Cyclaine (Hexylcane)

Cyclame 1s a relatively new drug which has been
found to be twice to three times as potent and twice as
toxic as procame In equiactive concentrations (e g,
1% Cyclamne and 2% procaine for brachial plexus



AGENTS USED TO PRODUCE NERVE BLOCR 81

Intracaine

Intracaine acts more promptly, more intensely, and
for longer duration than procaine, and 1n addition 1t
1s a good surface anesthetic Its relative toxicity has
been found to be 142 times as great as that of pro-
caine, but because of its greater anesthetic potency 1t
can be used 1n one-half to two thirds the dose of pro
caine with equal effectiveness

The recommended dosage of Intracaine 1s shown
m Tables II (page 76), II, V (page 253), and VII
(page 260)

TABLE 1II
Doses of LocAL ANESTHETICS FOR TOPICAL APPLICATION
Agent Ce Dose
Pontocaine
or 05 29 50 mg
Nupercaine
Xylocaine
or 2 59 200 mg
Cyclamne
Intracaine
4 107 350 mg
Metycaine
| Cocamme 3 107 200 mg

Epinephrine and Other Vasoconstrictors

Vasoconstrictor drugs potentiate the action of local
anesthetic agents by producing a local vasoconstric-
tion which greatly decreases the blood flow and thereby
retards the absorption of the local anesthetic agent
This, 1 turn, has the following beneficial effects
(1) 1t permuts the local anesthetic to remam n actual
contact with the nerve tissues for a longer period of
time and thus prolongs the duration of the block
(2) 1t increases the relative potency of the local anes
thetic drug and thus increases the ntensity or pro
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thirds that of Xylocaine, the onset of block 1s con
siderably slower and the duration of anesthesta shorter
with Metycaine, and the penetrance of Metycaine 15
sigmficantly less while 1ts toxicity 1s about two thirds
that of Xylocame

The recommended dosage of Metycaine 1s shown m
Tables IT (page 76), III (page 81), V (page 253),
and VII (page 260)

Nupercame (Dibucaine)

Despite laboratory evidence to the contrary, Nuper-
caine, when properly administered, 1s one of the most
useful local anesthetic drugs available at the present
time Its outstanding advantage 1s that 1t furnishes an
impressively longer duration of block than any other
local anesthetic agent

Nupercaine has an absolute toxicity fifteen times as
great as procaine but 1s at least twenty times as potent
as the standard drug, so that the anesthetic index 1s
133 In equitoxic concentrations (e g, 0 1% Nuper
came and 15% procaine) Nupercame produces an
esthesia which 1s shghtly more profound and three to
five times longer than that of the standard drug The
great disadvantage of Nupercaine 1s 1its very long
mduction period, being two to three times that of pro
caine and five to six times that of Xylocamne If this
fact 15 taken into consideration, Nupercamne may be
used to great advantage in diagnostic and therapeutic
nerve blocks 1 order to produce prolonged interrup
tion

The recommended dosage of Nupercaine 1s shown
1n Tables IT (page 76), III (page 81), V (page 253),
and VII (page 260)
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maccurately by the drop method To facilitate the
determimation of the exact amount needed to add to
a local anesthetic drug, 1t 1s suggested that a 025 ml
tuberculin syrmge be employed to measure the vaso-
constrictor A good basic rule for this purpose 15 to
use 01 ml of 1 1000 (01 mgm ) epnephrine for
each 20 m! of local anesthetic solution, or to employ
025 ml of the epmephrine for each 50 ml of local
anesthetic solution

Although many other drugs, mncluding Cobefirn
(Corbasil), Neosynephrine, and Ephednine have been
advocated and used, they are not as effective as Epine
phrine  Some newer vasoconstrictor agents, particu
larly 1 nor-adrenahn show more promise since they
produce the same degree of local vasoconstriction, but
with less generalized side effects

Hyaluromdase

During the past decade hyaluronidase, the so-called
‘spreading factor,” has been advocated and used to
facilitate the spread of Jocal anesthetic solution in the
hope of increasing the number of successful nerve
blocks, to hasten the onset of anesthesta, and also to
increase the area of block Although 1t does hasten the
onset of mnfiltration of topical and extradural anes-
thesia, 1t does not consistently increase the number of
successful nerve blocks as had been hoped As might
be expected, the wider spread of the local anesthetic
solution increases 1ts absorption and thus shortens the
duration of anesthesia and augments the ncidence of
toxic reaction These disadvantages together with the
clinteal use of new local anesthetic drugs with marked
penetrance have discouraged the use of hyaluromdase
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foundness of the block while at the same time 1t de
creases shightly the induction (latency) time,” (3) 1t
permuts the use of smaller concentrations of local anes
thetic agents, and (4) the decrease 1n absorption per-
mits the rate at which the anesthetic 1s destroyed to
keep pace with the rate at which 1t enters the circula-
tion, thus reducing the danger of toxic reactions ©
Moreover, the vasoconstrictor drug counteracts the de
pressing effects of the local anesthetic on the myocard-
m and vascular system Because of these effects, 1t
should be used 1n almost all instances but 1s especially
indicated 1n patients who are poor risk  The only con
traindication to vasoconstrictor drugs are (1) Per-
pheral vascular diseases when the block 1s being done
for diagnostic purposes to ascertain the degree of vaso
spasm, (2) Hyperthyroidism, (3) Patients who are
extremely apprehensive and for whom large amounts
of local anesthetic drugs are necessary, (4) Patients
with severe cardiac disease, especially when 1t 1s ac-
companied by tachycardia

The optimum concentration of epinephrine for this
purpose 1s 1 200,000 A lower concentration 1s not as
effective, while a greater concentration produces a
high ncidence of undesirable side effects, (see page
95) Moreover, concentrations greater than 1 200,-
000 actually decreased the duration of the block, prob
ably by producing such a marked vasoconstriction as
to effect a local acidosis, which, 1n turn, prevents hy-
drolysis of the salt and Iiberation of the base, and also
may delay healing or result in necrosis

One of the most frequent and grievous errors in
regional anesthetic practice 1s to measure the amount
of epmephnine or other vasoconstrictor crudely and

These hat P are (83)
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inaccurately by the drop method To facihitate the
determmation of the exact amount needed to add to
a local anesthetic drug, it 15 suggested that a 025 ml
tuberculin syringe be employed to measure the vaso-
constrictor A good basic rule for this purpose 1s to
use 01 ml of 11000 (01 mgm ) epmephrine for
each 20 ml of local anesthetic solution, or to employ
025 ml of the epinephrine for each 50 ml of local
anesthetic solution

Although many other drugs, mcluding Cobefirin
(Corbasil), Neosynephrine, and Ephedrine have been
advocated and used, they are not as effective as Epime-
phrine Some newer vasoconstrictor agents, particu-
larly 1 nor adrenalin show more promuse since they
produce the same degree of local vasoconstriction, but
with less generalized side effects

Hyaluromdase

Durnng the past decade hyaluromdase, the so-called
“spreading factor,” has been advocated and used to
facilitate the spread of local anesthetic solution in the
hope of mcreasing the number of successful nerve
blocks, to hasten the onset of anesthesia, and also to
mcrease the area of block  Although 1t does hasten the
onset of infiltration of topical and extradural anes-
thesia, 1t does not consistently increase the number of
successful nerve blocks as had been hoped As might
be expected, the wider spread of the local anesthetic
solution 1ncreases its absorption and thus shortens the
duration of 2nesthesia and augments the ncidence of
toxic reaction These disadvantages together with the
clhinical use of new local anesthetic drugs with marked
penetrance have discouraged the use of hyaluromidase
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O1l Solutions and Other Suspensions
of Local Anesthetics

In an attempt to prolong the effects of local anes-
thetic agents to control postoperative and chronic pain,
numerous artifices of dissolving or suspending local
anesthetic bases i oils of various kinds and 1n other
media have been proposed and given chmcal trial
These include Novestorl (Novocal Chem Mfg Co),
Nupercaine m oil (Ciba), Intracaine 1 o1l (Squibb),
Xylocaine (Abbott) and Eucupine 1n o1l (Rare Chemi-
cal) The amm of these preparations was to achieve a
slow gradual release of the active base, resulting n
continuous block of the nerve fibers m the mjected
region Despite this 1ntriguing hypothesis and the
claims of favorable results published by some of the
earlier enthusiastic writers, the use of these prepa-
rations has never been widespread, and at the present
time they have a dubious place in climical medicine
Most chmicians have found that these preparations
provide erratic and unpredictable results This lack of
umformity of action, together with a not infrequent
occurrence of ecchymosis swelling, abscess formation,
sloughing of the shin, and prolonged tenderness of the
mjected site, has caused most climecians to abandon the
use of oily solutions

These preparations may be used with some success
n blockung local infiltration of trigger areas and small
nerves, provided that such a block can be completed
with very small volumes In addition they may be
effective 1n producing block of the sacral nerves follow
g mjection of appropnate volumes into the sacral
canal, which may act as a depot for prolonged bathing
of nerve fibers On the other hand, since the oil
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constitutes more of a barrier than an aid, 1t might be
more effective to nject benzyl alcohol alone My
experience with these preparations prompts me to not
recommend them for chinical use The same comment
1s made about Eucupin Procaine

Efocaine

Efocame 15 a specially balanced solutton of procaine
and buty] ammo benzoate 1 an organic solvent that 15
miscible with body fluids 1n all proportions The solu-
tion 1s at saturation limats, so that the addition of even
minimal quantities of water or body flmds causes a
complete and immediate precipitation of the active
ingredients at the site of mjection, a mechamsm of
action not dissimilar from that of suspenstons of estro
gens and of procaine penicilhn

Despite preliminary enthusiastic reports this drug
has been abandoned because while effective mn produc-
ing a block for several days, its use 1s followed by a
high incidence of postinjection neuropathy with neu-
ralgta Moreover, a number of cases of transverse
myehitis with consequent paraplegia have been re
ported (84) This extremely serious complication,
which probably results from intraneural injection of
the glycol and its subsequent centnfugal diffusion to
the spinal cord, emphasizes to a marked degree the 1m
portance of proper technic, and the avoirdance of n
Jections of this drug near the spinal canal

This drug may be employed to produce a block of
several days’ duration provided (1) that only small
quantities, 1 ml per nerve, be injected, (2) that the
solution be deposited n the immediate vicinity of the
nerve, an operation that can only be accomplished by
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direct vision during the operation or by eliciting pares
thesia, and (3) that the drug be considered as a neu
rolytic agent which causes lasting local anesthetic ef-
fects by destruction of nerves Its routine use 1s to
be deplored, and the drug should be reserved for very
selected patients in whom a prolonged block 1s neces
sary, even at the risk of serious complicatton

Ammonium Compounds

Ammontum compounds of various combinations
and strengths have been used on the premuse that these
drugs interrupt amyelinated or thinly myelinated fibers
of somatic nerves and thus elimmate certain types of
pan without terfering with other sensations (39)
Ths selective action on the pamn fibers 1s said to last
much longer than that with local anesthetic drugs
Unfortunately clinical studies have revealed that these
agents produce blocks which lack umformuty of
actton More recently compounds contamning greater
concentrations of ammonium sulphate, benzyl alcohol,
and procaine base have been tried and have produced
better results, particularly when used to produce sym
pathetic blocks and when njected mnto the extradural
space (85) However, I have noted signs of postin-
Jection neuropathy consisting of hyperalgesia and pain
1n a significant proportion of patients, espectally when
the block has mnvolved a somatic nerve These results
have led me to suspect that these compounds produce
prolonged block as a result of degenerative action by
the benzyl alcohol and perhaps the ammonmm sul-
phate, and that they must therefore be considered as
neurolytic agents which produce complications less
severe than alcohol
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Neurolytic Agents

The njection of neurolytic agents to terrupt nerv-
ous pathways for a prolonged pertod of time has been
practiced for many years The object of such injection
1s to destroy the nerve fibers and thus produce a pro-
longed and sometimes permanent nerve block with re-
sultant effects simulating those of nerve sections These
procedures are reserved for patients with chromc dis-
orders in whom neurosurgery 1s contramdicated erther
because they are in poor physical condition or for other
reasons The most commonly employed agents 1n this

group 1nclude ethyl alcohol, benzyl alcohol, and
phenol

Ethyl Alcohol

Despite 1ts drawbacks, ethyl alcohol remains the
most useful and effective agent for the production of
prolonged block  When properly employed, 1t effects
terruption for periods varying from a few months to
several years, and 1if the injection involves nerve cells,
the effects are permanent This action 1s produced
with surpnisingly httle deleterious effect upon con-
uguous tissue, but unfortunately a relatively hugh per
cent of patients develop signs and symptoms of the
postinjection neuropathy

Concentrations of alcohol 40 to 50% or less affect
non myehinated and thinly myelinated fibers, including
those which convey pamn, sudomotor, and vasomotor
impulses without significantly affecting large fibers or
those which are heavily myelinated conveying sheletal
motor touch pressure and proprioceptive mmpulses
On the other hand alcohol mjection of sympathetic
gangha or sensory nerve ganglia produces a permanent
block apparently due to the destruction of nerve cell
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bodres, which of course do not have the power to re-
generate

These findings have obvious clinical implications
For one thing, mjections of alcohol must be exceed
mgly accurate 1n order to produce the desired effects
and at the same time avoid complications If the block
1s mtended to produce very prolonged or permanent
effects, 1t 1s essential to mject the alcohol nto or near
to sensory or autonomic ganghon In order to obtain
uniform and complete interruption for somatic nerve
block, 1t 1s best to mject the solution into the nerve
since alcohol diffuses very poorly due to coagulating
effects of nerve tissue

The frequency and seventy of so-called postinjection
alcoholic neuritis make 1t almost mandatory to reserve
the use of this agent for patients with severe, mntract-
able pain 1n whom other measures cannot be employed
This 15 especially important 1n block of peripheral so
matic nerves It 1s also important m paravertebral
block of sympathetic pathways 1n the thoracic regions
where the sympathetic trunk lies so close to the so-
matic nerves that the alcohol mtended for the gangha
frequently spills and partially destroys somatic fibers
It 1s the degenerative regenerative process of sensory
nerves which produces hyperesthesia, burning pamn,
with occasional bouts of sharp shooting pain  These
symptoms occur 1n over half of the patients who have
alcohol blocks of peripheral somatic nerves Fortun-
ately the majonty of patients experience only muld
symptoms which disappear within a few days or weeks
However, sometimes the symptoms are so severe as
to be worse than the orniginal problem and thus ob-
scure any therapeutic benefit of the block In some
of these nstances, 1t may be necessary to perform a
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thizotomy or chordotomy in order to provide relief
from pamn  On the other hand, mjection of alcohol mnto
the subarachnoid space or the gasserian ganglion or
mto autonomsc (sympathetic) nerves which are not
accompanied by sensory nerves 15 rarely followed by
this complication, probably because there 1s no re-
generation

Benzyl Alcohol

In 10% concentration this agent will destroy all the
fibers of small nerves, and m 5% concentration will
destroy a constderable number of them Contrary to
the claims of some writers, mamfestattons of postin-
jection neuropathy are seen after the use of this agent,
but fortunately the signs and symptoms are usually
mild In order to mumumuze this complication, 1t 1s
suggested that concentration of 5% or lower be em-
ployed

Phenol

Duning the last decade, numerous clinicians have
reported the use of 6 to 10% aqueous solutions of
phenol to produce prolonged sympathetic block or as
sometimes referred to ‘ chemtcal sympathectomy” (86,
87, 88) I have been impressed with the results ob-
tamed 1 our chnic

There are two notable drawbacks to the use of
phenol (1) the duration of the effect 15 remarhably
vanable, ranging from several days to as long as mne
months, and (2) 1n spite of the great care observed 1n
the proper placement of the needles, postjection
neuropathy mamifested by burning pain and mild hy-
peresthesia has occurred m a considerable number of
our patients Obviously the use of phenol 1s not with-
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out danger of some complications, nonetheless I recom
mend 1t for the production of prolonged sympathetic
blocks 1n volumes of 3 to 10 ml for each block

Miscellaneous Group
Saline and Water

Saline has been employed with good results by many
clinicians (92) to mnject trigger areas mn the treatment
of myofascial syndrome The methods by which these
are brought about are not entirely understood It has
been suggested that the pressure of the mjected solu
tron mto the trigger area mterrupts the feeding of noxi-
ous impulses from the focus of irrtation to the spinal
cord and thus breaks up the so-called vicious circle

The jection of saline 1nto the sacral canal and epi-
dural spaces has also been employed 1n the treatment
of post-spinal headaches and also in that of certamn
types of lumbosacral neuralgta and postoperative and
post-traumatic low back pain The beneficial effect
mn these conditions 15 due to the increase m the extra-
dural pressure, which 1s reflected 1n the subarachnord
space The imjection of saline into a major nerve or
nto a neuroma m patients suffering with phantom hmb
pam has also been used

Water has been used mn a similar way More re-
cently the mjection of boiling water into the gasserian
ganghon to produce prolonged relief of pamn 1n patients
with trigeminal neuralgia and cancer has been reported
and advocated (89) The results obtamned in three
cases 1 our clinic indicate that this method shows
promise
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Corticoids

The mjection of hydrocortone and other corticoids
into jonts, periarticular structures, bursae, and other
myofascial structures has proven to be a very effective
adjunct m the management of certain types of arthritis
and other musculoskeletal disorders The mechanism
by which these agents effect reltef of pain, dimmution
of edema, and other mamfestations of inflammation
and increase 1n function 1s not entirely clear Nonethe-
less, this method 1s one of the most important conserva-
tive measures employed 1n these conditions

Topical Agents

The topical application of local anesthetic agents 15
one of the most effective means of managing certain
painful disorders of mucous membrane The concen-
trations and amounts of these drugs are indicated 1n
Table IIT

Ethyl Chloride has been used successfully by many
chinicians as a spray in the treatment of certain myo-
fascial pamn syndromes and of other disorders which
are caused and maintamed by trigger areas in the
superficial tissue

The mechamsm by which beneficial effects are ob
tamed 1s not entirely clear, but 1t has been suggested
that the ethyl chloride Iike saline mjection blocks noxi-
ous mmpulses or nterferes m some other way with the
trigger area and prevents 1t from constantly feeding

noxious mmpulses nto the spinal cord, thus breaking
up the vicious circle

For optimum results, 1t 15 1mportant to apply this
spray about twelve to twenty four inches above the skin
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surface n the area of the trigger regton and to move
slowly 1n one directton rather than to and fro, as shown
mn Figure 10b (page 120) The sweep should be
started at trigger areas and made to travel toward the
reference zone



CHAPTER VIL

COMPLICATIONS OF
NERVE BLOCKS

THE IMPORTANCE OF avoiding complications which
can occur during and following nerve blocks has been
duly stressed m preceding pages It needs to be re-
emphasized that no physician should attempt any re-
gional anesthetic procedure without having a thorough
knowledge of the possible complications that may
occur, the requisites for their prevention, and expert
ability to recognize and treat them immediately when
they do occur No nenve block procedure should ever
be attempted regardless of its sumplicity without having
equipment to treat complications, immediately avail
able Before each of these procedures 1s attempted, the
equipment should be cheched to be certain that it
functions properly and that all the possible pieces of
equipment are immediately available Ttis with thusin
mind that the following brief discussion of the most
frequent complications that occur during or following
nerve block 1s presented For a more detatled exposi-
tion of the subject, the reader 1s referred to Moore’s
excellent work Complications of Regional Anesthesta
(84) and my own text (49)

93
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Alterations 1n Blood Pressure
Hypotension

Hypotension 1s a frequent complication of extensive
subarachnoid, epidural, paravertebral, or prevertebral
blocks because these entail mterruption of many of the
vasomotor segments which contribute to the splanchnic
area This complication 1s more likely to occur
patients who have essential hypertension, arterio
sclerosis, or other cardiovascular diseases which Irmit
the effectiveness of homeostatic responses Unless the
purpose of the block contramdicates 1t, 1t 15 advisable
to admimster a prophylactic dose of vasopressor to
obviate peripheral vasodilatation

Active treatment of hypotension consists of the intra
venous mjection of small doses of vasopressors (15 to
25 mg of ephednne, 1 to 3 mg of Vasoxyl, ¥z to 1 mg
of Neosynephrine, or equiactive doses of other vaso
pressors), followed by a larger mtramuscular dose (25
mg Ephedrine, 10 mg of Vasoxyl, or equiactive dose
of other vasopressors) The administration of oxygen
and the use of the Trendelenberg position to facilitate
circulation to the brain and heart, and mn some 1n
stances, the use of intravenous fluids may be indicated
as auxihary therapeutic aids

Patients who develop hypotenston following alcohol
block of the splanchnic nerves of the celiac gangha
are very difficult to manage since they frequently
experience orthostatic hypotension which may last
for several months The use of abdomnal binder, the
taking of vasopressors by mouth, and the avoidance of
sudden movements, especially 1n assurming the stand-
ing or sitting position from recumbency, may prove
effective 1n lessening the degree of hypotension
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Hypotension may occur as a manifestation of sys
temic reaction due to the toxic effects of local anes-
thetic drugs, but since the symptomatology and treat-
ment of these reactions will be considered subse-
quently, nothing more will be said here except to
emphasize the importance of treating the hypotension
1n the manner described above

Hjy pertension

An increase mn blood pressure may occur as a result
of a toxic reaction to the local anesthetic agents or to
the epmephrine In either case 1t 1s usually due to
mmproper technic, or overdosage, or both, and 1s
avoidable When 1t occurs, 1t requires symptomatic
treatment consisting of intravenous barbiturates, m
order to allay the usual apprehension and to produce
a shight decrease 1n blood pressure If the blood pres-
sure 1s sufficiently hgh, it may be necessary to use
amylmtrite pearls for temporary relief or to give a
hypotensive drug such as hexamethonium or Arfonad,
until the hypertension has disappeared

Systemic Reactions to Local
Anesthetic Drugs

Tox1c reacttons to local anesthetic drugs are usually
due to injection of an overdose or to improper techme
or to both This results in mixed effects which 1nvolve
the cardiovascular, respiratory and central nervous
systems These reactions may be arbitrarily subdivided
nto three types according to the degree of severity
mild, moderate, and severe

A4 muld tovic reaction occurs when the level of the
systemic circulation 1s just above physiologic Jimuts,
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causing the patient to experience light headedness,
vertigo, tinnitus, headache, apprehenston, excitement,
tachycardia, shight hypertension, tachypnea, a metalic
taste and dryness of the mouth and throat, occasionally
nausca, and somectimes shght twitching of muscle
groups Mild reaction seldom requires treatment
beyond close observation and encouragement of the
patient and the occasional use of small amounts (50
to 100 mg ) of Pentothal or Surital mtravenously

Moderate toxic reactions are caused by greater
concentration of local anesthetic drugs 1n the systemic
circulation and are characterized by a progressive
aggravation of the above signs and symptoms The
patient usually becomes confused or sleepy, some-
times loses consciousness, develops muscular twitching
which usually progresses to convulsions, and the blood
pressure and pulse rise rapidly Since convulsions
interfere with proper ventilation, the patient develops
cyanosis and other signs of anoxia Such reactions
require immediate active treatment, which 1s directed
at the prevention of anoxia and chimination of the
central nervous system stimulation Tlis entals the
administration of oxygen and the intravenous mjection
of a rapid acing muscle relaxant such as succinyl
choline Usually 20 to 30 mg of this drug chmmnate the
muscle hyperactivity and permit adequate ventilation
of the patient Herctofore, ultra short acting barbit
urates, such as Pentothal and Surital, have been used
and advocated for this purpose Since the advent of
muscle relaxants, however, the use of barbiturates has
been discouraged on the grounds that, since toxic
concentration of the local drug produces a concoritant
myocardial depression, which 15 of course mashed by
the shkeletal muscle stimulation, itravenous adminis
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tration of barbrturates, except tn very small doses, will
aggravate the myocardial depression to the pomnt of
causing rapid failure

Severe toxic reactions are usually due to a massive
over-dosage of the local anesthetic drug They are
mamfested by loss of consciousness, coma, severe
hypotenston and bradycardia, resprratory depression
which may end mn paralysis, and other signs of severe
central nervous system, cardiovascular, and respiratory
depression If immedtate treatment 15 not instituted,
the condition may become grave, with consequent com-
plete resprratory and cardiovascular failure and death
Fortunately, in most nstances respiration fails before
circulatton  Treatment of severe toxic reaction comn-
sists of the support of the respiration and circulation
by means of assisted or controlled ventilation with
oxygen, mtravenous admunistration of vasopressor
drugs and the placing of the pattent 1n Trendelenburg
postion  An nfusion should be started immediately
to provide an avenue for intravenous administration
of whatever drugs are necessary In the event that
the usual vasopressors are ineffective, 1t 1s advisable
to admimster Neosynephrine, or better sull, nor epi-
nephrine 1n dilute soluttons (20 mg of Neosynephrine
or 4 mg of nor-epinephrine added to 1,000 cc of 5%
glucose n water) mtravenously In extreme cases,
the cardiovascular depression may progress to cardiac
arrest which requires 1immediate thoracotomy, cardiac
massage, artificral ventilation, and other measures
which will be mentioned subsequently

Other Systemic Reactions of
Nerve Blocks
Undesirable reactions to nerve blochs frequently
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occur from causes other than overdosage of local
anesthetic drugs Perhaps the most frequent of these
1s the so called psychogenic reaction which 1s caused
by apprehension and fear of the block procedure  This
1s usually manifested by dizziness, faintness, occasional
ringing 1 the cars, marked perspiration, tachycarda,
and paleness of the shin This frequently occurs as
soon as the procedure 1s mmtiated, even before any
solution 1 mjected  Treatment consists of the adminis
tration of oxygen, the placing of the patient n the
recumbent or Trendelenburg position, and if the hypo
tension s sufficiently severe, the intravenous admints
tration of vasopressors

Another very common cause of reactions, especially
those which occur in the dental chaur, 1s over dosage of
epinephrine or other vasoconstrictors The patient
may experience an extreme degree of palpitation,
tachycardia, dizziness, perspiration, and paleness of
the shin - These patients are treated by the administra-
tion of a small dose of a fast acting barbiturate in order
to allay apprehension and to reduce the blood pressure
to normal Itmuts  In the event that the hypertenston 18
severe, 1t may be necessary to administer a vasodilator
such as mtroglycerine amyl nttrite, sodium nitrate, or
the more potent ganghonic blocking agents

Allergic reactions to local anesthetic occur in some
patients following such repeated cxposure as obtains
m dentistry and are mamfested by generalized urti
carta, jomnt pams, and cdema, particularly of the
eyelids, hands, joints, and larynx Treatment consists
of admimstration of antihistaminics and/or cpt
nephrine  The patient should then be observed closely
for severe laryngeal edema, and if this occurs 1t 18
strongly advisable to produce a trachcostomy
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On very rare occasions the admimstration of very
small amounts of a local anesthetic drug may result
in sudden cardiovascular and respiratory collapse,
which may be rapidly followed by death Although
there 1s Iittle doubt that such a phenomenon may occur
with local anesthetic drugs, the mcidence must be
extremely rare for I have never seen 1ts occurrence
dunng fifteen years of active regional anesthesia prac-
tice Such a reaction must be classified as an idio-
syncrasy, since 1t occurs rarely and bears no relation
to dosage The treatment 1s the same as that described
for severe toxic reactions and sncludes artificial ventil-
ation with oxygen, vasopressor drugs, and 1f necessary
cardiac massage Barbiturates should not be adminis-
tered because they aggravate the depression It 1s
difficult to avord such reactions because they may

occur even during the performance of skmn tests for
sensitivity

This brings up a very important problem Every
patient who 1s to have local anesthetic admimstered
should be interrogated regarding previous reactions
If there 1s any question, an intradermal test should
be performed In order for such a test to be rehiable,
1t 15 necessary to raise several skin wheals on the
forearm with enough distance between each to permit
reading It 1s suggested that one wheal be formed with
physiologic saline solution, a second with the local
anesthetic drug suspected to produce sensttivity, a
third wheal with the same local anesthetic drug to
which epmephrine has been added, and the fourth
with another local anesthetic drug, with a different
chemical radical It 1s, of course, important to use
different needles and syringes for each preparation
The wheals are examined 15 minutes later when the



100 THERAPEUTIC NERVE BLOCKS

areas of redness produced by the drugs are compared
to those produced with the saline Sensitivity should
be suspected only if a very large area of redness sur-
rounds the wheal

Pneumothorax

Preumothorax 1s a complication which may occur
following thoracic paravertebral injections, intercostal
block, brachial block by the supraclavicular route, and
stellate ganglion block The incidence of this comph-
cation 1s particularly high with thoracic paravertebral
block, even when these procedures are carried out by
experienced physicians This 1s due to the fact that
the pleura hugs the thoracic cage closely, particularly
mn the paravertebral cavity or trough, where there 1s
very close contact with the endothoracic fascia In its
advance to the lateral surface of the body of the
vertebra the needle may easily pass throuph the pleura
and lung, causing a small bronchopleural fistula Con
trary to common belief the preumothorax 1s not the
result of aspiration of air from the outside through the
needle caused by the negative pressure into the pleural
spaces, but rather 1t 1s consequent to the aspiration of
air from the alveol through the small bronchopleural
fistula crated by the needle Therefore, the use of
stylets or the attachment of small syringes 1n order to
prevent the aspiration of air from the outside nto the
pleural space are of httle, if any, value 1n preventing
this complication

Any patient who has received one of these blocks
and complains of chest pain or dyspnea or both de-
serves a physical and roentgenographic examination of
the chest to confirm the dragnosis and to ascertain the
degree of collapse
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Treatment of mild cascs consists of reassuring the
patient and adwising lim to abstain from activity
Occastonally analgesics are necessary for rehef of the
pain In the unusual case in which the patient mam
fests moderate to severe respiratory dysfunction, 1t
may be necessary to asprrate the air from the pleural
space, to adminster oxygen, and to give analgesics

Inadvertent Subarachnoid (Spinal) Block

The accidental injection of local anesthetic drugs
mto the subarachnoid space 1s a complication which
may occur during paravertebral or peridural block
In the former case 1t may be due to accidental invasion
of the spinal canal by a needle madvertently advanced
through the intervertebral foramen, or 1t may be due
to inadvertent wnjection of solutron mnto an abnormal
prolongation of the meningeal cuff projecting beyond
the intervertebral foramen Its occurrence during
caudal block 1s the result of advancement of the
needle too far cephalad, or the presence of an abnor
mally long dural sac Unless extreme care 15 exercised
tn performing a spinal epidural block, perforation of
the dura will occur all too frequently

Its prophylaxis requires a careful technic, observa-
tion of the hub of the needle for 15 to 30 seconds for
the appearance of cerebrospinal fluid, and the frequent
performance of the aspiration tests before and after
the mjection of a small amount of ar to dislodge a
veil of arachnoid which may be against the bevel of
the needle Since the total amount of local anes-
thetic drugs used for these procedures 1s three to five
times that used for subarachnoid block, 1t 15 apparent
that should such an accident occur, the patient will
develop a very high or total anesthesia
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areas of redness produced by the drugs are compared
to those produced with the salme Sensitivity should
be suspected only 1f a very large area of redness sur-
rounds the wheal

Pneumothorax

Pneumothorax 1s a complication which may occur
following thoracic paravertebral injections, ntercostal
block, brachial block by the supraclavicular route, and
stellate ganghon block The 1ncidence of this comph-
cation 1s particularly high with thoracic paravertebral
block, even when these procedures are carried out by
expentenced physictans This 1s due to the fact that
the pleura hugs the thoracic cage closely, particularly
m the paravertebral cavity or trough, where there 1s
very close contact with the endothoracic fascta In its
advance to the lateral surface of the body of the
vertebra the needle may easily pass throuph the pleura
and lung, causing a small bronchopleural fistula  Con
trary to common behef, the pneumothorax s not the
result of aspiration of air from the outside through the
needle caused by the negative pressure into the pleural
spaces, but rather 1t 1s consequent to the aspiration of
air from the alveolt through the small bronchopleural
fistula crated by the needle Therefore, the use of
stylets or the attachment of small syringes 1n order to
prevent the aspiration of air from the outside into the
pleural space are of little, if any, value in preventing
this complication

Any patient who has recerved one of these blocks
and complains of chest pain or dyspnea or both de-
serves a phystcal and roentgenographic examination of
the chest to confirm the diagnosts and to ascertain the
degree of collapse
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Treatment of muld cases consists of reassuring the
patient and advising hum to abstan from activity
Occasionally analgesics are necessary for relief of the
pamn  In the unusual case 1n which the patient mani-
fests moderate to severe respiratory dysfunction, 1t
may be necessary to aspirate the air from the pleural
space, to admunister oxygen, and to give analgesics

Inadvertent Subarachnoid (Spinal) Block

The accidental mnjection of local anesthetic drugs
mto the subarachnoid space 1s a complication which
may occur during paravertebral or penidural block
In the former case 1t may be due to accidental invaston
of the spinal canal by a needle madvertently advanced
through the intervertebral foramen, or it may be due
to madvertent 1njection of solution into an abnormal
prolongation of the meningeal cuff projecting beyond
the intervertebral foramen Its occurrence during
caudal block 1s the result of advancement of the
needle too far cephalad, or the presence of an abnor-
mally Jong dural sac Unless extreme care 1s exercised
in performing a spinal epidural block, perforation of
the dura will occur all too frequently

Its prophylaxis requires a careful technic, observa
tion of the hub of the needle for 15 to 30 seconds for
the appearance of cerebrospinal fluid, and the frequent
performance of the aspiration tests before and after
the imjection of a small amount of air to dislodge a
vell of arachnoid which may be aganst the bevel of
the needle Since the total amount of local anes-
thetic drugs used for these procedures 15 three to five
times that used for subarachnoid block, 1t 1s apparent
that should such an accident occur, the patient will
develop a very high or total anesthesia
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Treatment of this complication consists of (1)
immediate performance of artificial ventilation, (2)
the simultaneous withdrawal of as much spinal flud
as possible, and (3) support of the circulation by
means of mtravascular fluds and vasopressors If
the patient develops respiratory weakness or paralysis,
1t 15 advisable to insert an endotracheal tube and con
nect 1t to the resuscitative apparatus to facihtate ventil-
ation

Inadvertent injection of a local anesthetic drug into
the cerebral subarachnoid space may occur durng
injections of cramal nerves, particularly the gasserian
ganglion This usually results m sudden loss of con
scrousness and respiratory paralysis It can and should
be avoided by proper technic and frequent aspirations
to ascertain that the point of the needle 1s not within
the subarachnoid space

Hematoma

Bleeding 1nto the site of injection 1s one of the
most common complications of this form of therapy
Although 1n many instances this 1s of a mimmal degree,
1t may become scrious 1n patients who have blood
dyscrasias or have been on anticoagulant therapy

Hemorrhage can be prevented or minmmized by using
fine, sharp needles and proper technic, and by using
pressure after the injection has been completed, par
ticularly if 1t ivolved the face Nerve blocks should
be used with caution or not at all in patients receiving
anticoagulant therapy, or in those who have a blood
dyscrasia or a prolonged bleeding time Treatment
consists of cold packs and pressure over the site of
bleeding, transfusion if the patient has lost sufficient
blood, and anticoagulant therapy
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Post -injection Neuropathy

Sensory, motor, or autonomuc disturbances rarely
occur following nerve blocks with local anesthetic
drugs These are probably due to damage to the nerve
by the point of the needle, to intraneural injection, or
to both, and suggest improper technic  The rare neuro-
logic sequela which follows spinal anesthesta may be
due to contamnation of the local anesthetic drugs with
antiseptic solution or other chemicals during stertliza-
tion or during the performance of the block

All of these comphcations can and should be
avorded by exercising care 1n the preparation of the
equpment and in the performance of the bloch It
should be stressed that all equipment and drugs which
are to be used for any form of regional anesthesia or
nenve blocks should be stertlized by autoclaving and
not by immersing in antiseptic solution

The treatment of these sequelae 15 a neurologic prob-
Iem and a detailed discussion of 1t 1s beyond the scope
of this monograph

Respiratory Dysfunction and Paralysis

Disturbances of respiratory function may result
from depression of the respiratory center, from peri-
pheral respiratory muscular parests or paralysis or
from both The depression of the respiratory center
may result from severe systemic reactron to local
anesthetic drugs, from overdosage from massive sub-
arachnord mjection, or from anoxia consequent to a
block procedure  Weakness or paralysis of the respira
tory muscles may be the result of extensive subarach-
noid, epidural, paravertebral, or intercostal block
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Treatment of this complication consists of (1)
immediate performance of artificial ventilation, (2)
the simultaneous withdrawal of as much spinal flmd
as possible, and (3) support of the circulation by
means of intravascular fluids and vasopressors If
the patient develops respiratory weahness or paralysis,
1t 15 advisable to mnsert an endotracheal tube and con
nect 1t to the resuscitative apparatus to facilitate ventil-
ation

Inadvertent mjection of a local anesthetic drug mto
the cerebral subarachnoid space may occur durnng
myections of cramal nerves, particularly the gassenan
ganghon This usually results 1n sudden loss of con-
sciousness and respiratory paralysis It can and should
be avoided by proper technic and frequent aspirattons
to ascertain that the point of the needle 1s not within
the subarachnoid space

Hematoma

Bleeding 1nto the site of mjection 1s one of the
most common complications of this form of therapy
Although 1n many mstances this 15 of a mimimal degree,
1t may become serious in patients who have blood
dyscrasias or have been on anticoagulant therapy

Hemorrhage can be prevented or mmnimized by using
fine, sharp needles and proper technic, and by using
pressure after the mjection has been completed, par-
ticularly 1f 1t mnvolved the face Nerve blocks should
be used with caution or not at all 1n patients receiving
anticoagulant therapy, or m those who have a blood
dyscrasia or a prolonged bleeding time Treatment
consists of cold packs and pressure over the site of
bleeding, transfusion if the patient has lost sufficient
blood, and anticoagulant therapy
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Regardless of the cause, the signs and symptoms
are the same and are manifestations of anoxia which
must be reheved by immediate therapy This consists
of controlled ventilation with 100% oxygen In pa-
tients who are in apnea, ventilation 1s best accom
plished by introducing an endotracheal tube and con-
necting 1t to a resuscitative apparatus Since this
complication may occur during or following any block
procedure, the importance of having resuscitative
equipment 1n good functioning order and avatlable for
immediate use 1s apparent A physician should never
attempt nerve block procedures without having such
equipment ready for use Moreover, he should be
shilled i performing laryngoscopy, endotracheal in
tubation and artificial ventilation

In order to properly ventilate the patient, 1t 1S
essential that the anatomic airway be patent Should
the physictan commut the grievous error of performing
such a procedure without adequate resuscitatrve mea-
sures and should the patient require artificral respira
tion mouth to mouth breathing may be used

Cardiac Arrest

This ternifying and often catastrophic complication
1s fortunately relatively rare during and following
nerve block procedures (49, 84) On the other hand,
since 1t can occur, the physician who performs diag-
nostic and therapeutic blocks must be constantly
aware of this impending danger, so that he may
recognize and treat 1t immediately For unless he does
so the patient will die

The etiologic factors which may play a part mn the
causation of cardiac arrest during or immedaately after



PART II

CLINICAL CONSIDERATIONS
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manual compression of the heart (cardiac massage)
at a rate of 50 to 60 per minute performed through an
opening 1 the chest A thoracotomy 1s executed by
making an mcision through the 4th or 5th interspace
from the posterior axillary line to two inches lateral
to the sternum, and section of the costal cartilages
above and below The nibs are forcibly spread apart,
and the heart 1s grasped between the two hands and
forcibly compressed When properly executed, cardiac
massage raises the systolic arterial pressure to 50 to 70
mm of mercury The use of 5 to 10 degree Trendelen-
burg position and the compression of the aorta may
enhance cerebral and coronary circulation

The reestablishment of cardiac and respiratory ac-
tivity often occurs spontaneously without the aid of
drugs 1f the imtial parts of the treatment have been
accomphshed immediately If the heart 1s in standstill
and lacks tone, the myection of 0 1 to 02 mg of ept-
nephrine nto the left ventricle and then compression
of the heart so that the cardiotonic drug 1s made to
circulate through the coronamnes 1s usually effective
This may be repeated at five to seven minute mtervals
In case of fibrillation, 1t may be necessary to defibril
late the heart by means of passing an electric current
of 130 volts at a standard of 1 5 amperes for a period
of 01 to 02 seconds The shock 1s repeated between
mtervals of cardiac massage until defibrillation 1s effec
tive



CHAPTER VIII

LOCAL BLOCK

(Infiltration and Topical Application)

OCAL INFILTRATION and topical application of anes-
thetic agents 15, without doubt, the most frequently
employed technic of analgesic block n the treatment
of pain Simphaity, facility and apparent mmnocuous-
ness make this the method of choice among many
physicians, particularly those who are not famuliar
with more complex nerve block technics By producing
physicochemical interruption of nervous pathways
almost at the very source of the physiopathologic pro-
cess, 1t effectively relieves the symptomatology of
many disorders, including myofascial pain syndromes,
sprams and strams, tendimtis, epicondyhtss, penarth-
ritis, muscular contusions, scalenus anticus syndrome,
simple fractures, among many other conditions

Myofascial Pain Syndromes

The most productive clinical application of local
block therapy 1s in the management of myofascial
pamn syndromes This 1s a group of disorders character-
1zed by the presence of a ‘ trigger area” 1n one of the
muscles or 1n connective tissue, together with a specific
syndrome of pain muscle spasm, tenderness, stiffness,

109
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may be defined as small, circumscnibed, hypersensitive
regions from which impulses anse and bombard the
central nervous system to produce referred pain  The
tnigger area 1s socalled because its stimulation, Iihe
the pulling of the trigger of a gun, produces effects at
another place (the target), called the “reference zone”
or ‘area of reference’ This term, then, implies the
existence of a relationship between two different topo-
graphical areas the trigger and the target Perhaps
the most important charactenstic of the tnigger area
from a therapeutic standpomt 1s that, by local block
procedures with only transitory pharmacological ac-
tion, 1t can be rendered nonexcitable, and the vicious
cycle can be terminated for long pertods of time or
even permanently

Tngger areas may be also mmutiated by repeated
microtraumata of daily Ining, chronic muscular strain,
the chilling of fatigued muscles arthntis, acute myo-
sitis, nerve injuries, and other neuromusculosheletal
disorders and by visceral 1schema or dyshinesia These
abnormal foci of pan can be actinated by pressure,
by motion that stretches the structure containmg them,
by mtense heat or cold, diathermy, and prolonged
cooling as occurs m damp weather or after bemng n
drafts

Frequently more than one of these trigger areas are
found in pan syndromes each having a site of refer-
ence compnsmg a portion of the pain pattern A
prolonged barrage of noxious impulses from a trigger
area 1s conducive to the creation of secondary tender
areas 1n the zone of reference In such mstances the
more recent secondary foc: may be a major source of
pain, and 1t 15 not untul these are blocked that the
primary focus becomes evident Although trigger areas
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Iimitation of motion, weakness, and occasionally auto-
nomic dysfunction m an area of reference which 1s
usually at some distance from the tngger pomnt These
disturbances have been previously described as, among
other terms, myalgia, myosttis, fibrosttis, fibromyositis
(or myofibrositts ), fascitis, myofascitis, muscular rheu
matism, and muscular strains

These disorders are given prominence here because
therr management constitutes one of the most mm
portant problems in chnical practice (30) In fact
they are the most common musculoskeletal disabilities
of the shoulder girdle, neck, and low back, and cer-
tamnly are among the most frequent causes of severe
disabling pams (13, 49, 78, 90, 91, 92) Moreover,
because of therr peculiar symptomatology, until re
cently their true nature was not generally recognized,
and consequently they were often misdiagnosed and
wrongly treated as bursitis, arthritis, and occastonally
as visceral diseases A very sigmficant consideration,
which makes this group of disorders particularly 1m
portant to the general practitioner, 1s that they are
relatively simple to manage, since most of the thera
peutic procedures can be carried out 1n the physician’s
office and, when treatment 1s properly executed,
prompt cure ensues On the other hand, if therapy 18
incorrect chronic disability results

Etwlogy

The most important cause of myofascial pain syn-
dromes are sudden traumata to myofascial structures
After acute mjury to muscles, bones, and joints 1n some
mdividuals, there are formed trigger areas™ which

*This term as used here 15 synonymous with trigger zones  tnigger pomts
myalgic spots  and myalgic areas



LOCAL BLOCK 111

may be defined as small, circumscribed, hypersensitive
regions from which impulses anise and bombard the
central nervous system to produce referred pain  The
trigger area 1s so-called because 1ts stmulation, ltke
the pulling of the trigger of a gun, produces effects at
another place (the target), called the “reference zone"
or “area of reference” This term, then, implies the
existence of a relationship between two different topo-
graphical areas, the trigger and the target Perhaps
the most important charactenstic of the trigger area
from a therapeutic standpoint 1s that, by local block
procedures with only transitory pharmacologcal ac-
tion, 1t can be rendered nonexcitable, and the vicious
cycle can be terminated for long pertods of time or
even permanently

Trigger areas may be also imtiated by repeated
microtraumata of daily living, chronic muscular straimn,
the chilling of fatigued muscles, arthritis, acute myo-
sitis, nerve njuries, and other neuromusculoskeletal
disorders and by visceral 1schemia or dyskinesia These
abnormal foct of pain can be activated by pressure,
by motion that stretches the structure containing them,
by intense heat or cold, diathermy, and prolonged
cooling as occurs m damp weather or after being 1n
drafts

Frequently more than one of these trigger areas are
found 1n pain syndromes, each having a site of refer-
ence comprising a portion of the pan pattern A
prolonged barrage of noxious impulses from a trigger
area 1s conducive to the creation of secondary tender
areas 1n the zone of reference In such mstances the
more recent secondary foc1 may be a major source of
pain, and 1t 1s not until these are blocked that the
primary focus becomes evident Although trigger areas
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may develop in any muscle, viscera, or connective
tissuc anywhere in the body, they occur most fre
quently at sites of greatest mechanical stress Con
sequently myofascial pain syndromes occur most fre
quently 1n the shoulder girdle, low back, and neck

Symptomatology

Stmulation of trigger areas produces pain, tender-
ness, and muscle spasm 1 the area of reference with
consequent limitatton of motion and weakness Fre-
quently these are accompanied by signs of sympathetic
dysfunction such as vasospasm and cyanosis, hyper-
hidrosis and cutis anserina

The referred pain 1s dull and aching 1 character,
and 1ts 1ntensity may vary from a low grade discomfort
to a type of pain which 1s very severe and incapacitat-
g Jtis usually elicited explosively and spontaneously
as soon as the trigger area 1s stimulated The extent
of the area of the referred pamn (and assoctated phe-
nomena) apparently depends on the sensitrvity of the
trigger area the more sensitive the trigger, the greater,
wider, the area involved

The pattern of this referred pan and assoctated
phenomena 1s relatively constant and predictable, a
fact which mndicates that impulses concerned 1n the
unfamiliar reference of somatic paimn, Iike that of
visceral pam, follow fixed anatomic pathways This
predictability of pamn patterns enables one to use a
known reference pattern by which to locate the myo-
fascial source of the pain It must be added, however,
that the distribution of referred somatic pan, though
remarkably constant for the structure strmulated, does
not follow a dermatomal pattern or nerve root distri-
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bution This lack of neurotomal distribution of the
symptomatology has been perhaps the most important
factor which has delayed recognition of this group of
disorders as climcal entities and has musled some
physicians to misdiagnose them as bursius, tendimuis,
arthritts, and others to discount their exstence and to
label them functional

ASPINATUS
SUPRAS] SCALENY

SUBSCAPULARIS

FiGure 5 Myofascial pam syndromes of the shoulder and
amm The matk X" idicates the location of the tnigger areas
The black area the essential zone and the stippled area the

spil over zone (From Travell Courtesy Postgraduate Med:
cine )

The most common myofascial pain syndromes are
tlustrated 1n figures 5, 6, 7, 8,9 These figures repre-
sent composite patterns found mn patients examined
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may develop 1n any muscle, viscera, or connective
tissue anywhere m the body, they occur most fre
quently at sites of greatest mechamical stress Con
sequently myofascial pam syndromes occur most fre
quently 1n the shoulder girdle, low back, and neck

Symptomatology

Stimulation of trigger areas produces pam, tender
ness, and muscle spasm 1n the area of reference with
consequent Irmitation of motion and weakness Fre-
quently these are accompanied by signs of sympathetic
dysfunction such as vasospasm and cyanosis, hypes
hidrosts and cutis anserina

The referred pam 1s dull and achming in character,
and 1ts mntensity may vary from a low grade discomfort
to a type of pain which 1s very severe and incapacitat-
g Itis usually elicited explosively and spontaneously
as soon as the trigger area 1s stimulated The extent
of the area of the referred pamn (and associated phe-
nomena) apparently depends on the sensittvity of the
trigger area the more sensitive the trigger, the greater,
wider, the area involved

The pattern of this referred pain and associated
phenomena 1s relatively constant and predictable, a
fact which indicates that impulses concerned m the
unfamiliar reference of somatic pamn, hke that of
visceral pain, follow fixed anatomic pathways This
predictability of pain patterns enables one to use a
known reference pattern by which to locate the myo-
fascial source of the pain It must be added, however,
that the distrtbution of referred somatic pam, though
remarhably constant for the structure sttmulated, does
not follow a dexmatomal pattern or nerve root distri-
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Levator scapuloe
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Ficure 6 Diagramatic representation of the Scapulocostal
(myofascral) syndrome (A) Shows one pattern of pamn ref
erence radiating toward the medial side of the extremity and
simulating ulnar neuralgia (B) pattern of pan reference m
volving the posterior part of the neck m the occipital region
and simulating occipital neuralgia (C) pattern of pain refer
erence involving the shoulder girdle (D) pain reference 1n
volving the chest When chest pain 1s on the left side 1t may be
mistaken for cardiac pain (After Michele )

number of other chest muscles, particularly the pecto
ralis, the serratus antesior, and the sternalis, may de
velop trigger areas which produce chest and arm pain
that may be misinterpreted by the patient and physician
to be of cardiac onigin (Fig 7) In such cases there 1s no
electrocardiographic or other evidence of organic heart
disease  On the other hand, trigger areas may develop
1n chest muscles as a result of cardiac 1schemia  Myo



114 THERAPEUTIC NERVE BLOCKS

our chnic (30) and also patterns noted by Travell and
her associates (13, 78, 90) and by Sola and his co-
workers (91)

Figure S depicts the muscles of the shoulder girdle
most frequently affected with these disorders The
scapulocostal svndrome deserves special mention be
cause 1t 1s found in one third of the muddle aged
ndividuals presenting shoulder complaints, both sexes
bemng equally affected (92) Postural changes, pro
ducing round shoulders and drooping of the shoulder
girdle, are mmportant underlying etiological factors,
but the condition 1s usually precipitated by fatigue
and excessive use of, or injury to, the shoulder com
plex At first there 1s a deep-seated pam 1n the
shoulder, but later the pain may become more severe
and spread to one or more of the following regions
(1) up the neck to the occiput and the side of the
head (2) down the back of the arm and often to
the forearm, wrist, and hand, (3) around the chest,
particularly along the course of the 4th and 5th mnter
costal nerves, and (4) a combination of these, as
depicted 1 figure 6 Muscle spasm and limitation of
motion are usually present The most significant diag
nostic finding 1s a definite trigger point beneath the
upper medial angle of the scapula in conyunction with
the posterior chest wall When the pamn mvolves only
the left side of the chest, 1t simulates angina pectoris
I have seen a number of patients who had been treated
for myocardial infarction and who actually had myo
fascial pain syndrome, which responded dramatically
to local block therapy

A few words concerming simulation of cardiac dis-
ease by a myofascial syndrome which develops after
acute trauma or, more frequently, chronic stram A
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i
)

TEMPORALIS MASSETER

TRAPEZIVS TRAPEZIUS

LEVATOR SCAPULAE POSTERIOR CERVICAL
)
PAIN PATTERN ] TRIGGER AREA X
FIcURE 8 Ref pattern of myof: 1 pain synd

of the head and necl



116 THERAPEUTIC NERVE BLOCKS

cardial imnfarction produces spasm of the chest muscles
as a visceromotor reflex phenomenon i a manner
similar to the reflex muscle spasm associated with acute
abdomnal disorders This secondary muscle spasm
may give rise to trigger areas which serve as a new
source of noxious impulses which, i turn, give rise
to pamn By injecting these trigger areas, which are
usually located 1n myofascial tissues, or by spraying the
overlying cutaneous tissue with ethyl chloride, the
vicious circle 1s mterrupted and relief of the somatic
pain component of cardiac disease 1s effected, some-
times permanently

PECTORALS PECTORALIS MAJOR
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Ficure 7 Diagram showing the most important myofascial
pain syndromes of the chest Note the location of trigger areas
(X) and reference of pamn m ‘essential’ (black) and spill
over’ (stippled) zones of reference (After Travell )
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thigh as well as the hip are trigger points 1n the tensor
fascize latae, gluteus mediws, or sartorius  Trigger
pornts frequently develop after simple sprains, particu-
larly of the ankle, and produce myofascial syndromes

Diagnosis

Diagnosis of these syndromes depends upon identifs
cation of the trigger area by noting the aggravation of
pain when 1t 1s stimulated and the elimination of pamn
when 1t 1s injected with a local anesthetic  These con
ditions must be differentiated from neurological, verte-
bral, or paravertebral lesions by thorough physical,
roentgenographic, and neurological examinations The
distinction 1s relatively sumple to make, since distribu-
tion of pam of myofascial disorders does not follow
distribution of nerves Moreover, there 18 usually no
sensory deficit or reflex change with myofascial pamn
syndromes On the other hand, movement of the part
markedly aggravates the pain of myofascial syndromes

Treatment

The treatment of myofascial pain syndromes with
tngger mechamism revolves around interruptions of
the pam cycle by local block of the trigger area This
may be accomphished by nfiltration with a local anes
thetic or other materal or by spraymng the overlying
skin with ethyl chloride The most dramatic results
are obtamned when the pain syndrome 1s due to sudden
trauma, without previous history of muscular pam or
stiffness  In such cases spontaneous referred pam
disappears very soon after the block 1s executed, and
mechanical stimulation no longer mduces reference
of pain  The accompanying referred tenderness, mus
cular spasm, limited motion, and vasomotor and sudo
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Trigger points found in muscles of the suboccipital
region and face are common causes of pamn in the
upper posterior portion of the neck, the back of the
head, and the face (Fig 8)

Unilateral low-back pain 1 young adults 1s com
monly found to be secondary to activation of trigger
areas located at the msertion of the quadratus lum
borum muscle to the transverse process of the upper
three lumbar vertebrae and the 12th b (Fig 9) The
pain may be locailzed to the back but 1s frequently radt
ated to the lower abdomal wall and anterior thigh
Other common causes of pain n the anterolateral

QUADRATUS LUMBORUM GLUTEUS
MEDIUS ILIOCOSTAUS
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Ficure 9 Patterns of various myofasctal pamn syndromes
of the Jow back Note the location of trigger areas (X) on the
msertions and the lateral edge of the quadratus lamborum
(After Sola) (B C and D after Travell Courtesy Postgraduate
Medicine )
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thigh as well as the hip are trigger points 1n the tensor
fasciac latae, gluteus medws, or sartorius  Trigger
pomts frequently develop after sumple sprauns, particu
larly of the ankle, and produce myofasctal syndromes

Dragnosts

Dragnosis of these syndromes depends upon 1dentifi-
cation of the trigger area by noting the aggravation of
pain when 1t 1s siumulated and the eltmination of pain
when 1t 1s imjected with a local anesthetic These con-
ditrons must be differentiated from neurological, verte-
bral, or paravertebral lestons by thorough physical,
roentgenographic, and neurological examunations The
distinction 15 relatively simple to make, since distribu
tion of pan of myofascial disorders does not follow
distribution of nerves Moreover there 1s usually no
sensory deficit or reflex change with myofasctal pan
syndromes On the other hand, movement of the part
markedly aggravates the pain of myofascial syndromes

Treatment

The treatment of myofascial pain syndromes with
trigger mechanism revolves around interruptions of
the pamn cycle by local black of the trigger area This
may be accomplished by infiltration with a local anes-
thetic or other material or by spraying the overlying
skin with ethyl chloride The most dramatic results
are obtamed when the pan syndrome 1s due to sudden
trauma, without previous history of muscular pain or
stiffness In such cases spontaneous referred pamn
disappears very soon after the block 1s executed, and
mechanical stimulatton no longer induces reference
of pain The accompanyng referred tenderness, mus-
cular spasm, limited mouon, and vasomotor and sudo
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motor disturbances Iihewise disappear The explana
tron for such prolonged effects 1s discussed in p 11
If, after the block 1s dissipated, the pain returns, its
area of distribution 1s smaller and 1ts intensity less

Treatment must be directed primanly toward the
trigger area and not to the zone of reference It 15
also important to remember that more than one trigger
area may be present Therefore, for optimal results
1t 1s necessary to examne all the muscles where tngger
areas producing the pain pattern could possibly be
located 1n order that all these abnormal foci of pamn
can be blocked

To locate the trigger pomnt the suspected area 1s
palpated carefully with a finger, or the end of a
fountam pen, or with the Medco-Sonlator The search
should be systematic, so that every square centimeter
of the surface overlying the sensttive zone or the site
from which the pamn anses 1s exammed The patient
1s nstructed to signal the operator when the pomt of

/}f
== =

Ficure 10 (A) Techme of mjecting trigger area located 1
the infraspmnatous muscle Insert illustrates trigger area and
method of approaching 1t with needle m order to inject local
anesthetic solution saline solution hydrocortisone or other
substance (B) technic of spraying ethyl chloride for managmg
the sternalis syndrome Arrows indicate direction of spray
(After Bonica and Travell Courtesy J AM A)
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exquisite tenderness has been touched, this touching
aggravates the pamn syndrome, ncluding the pan at
the zone of reference Once the suspected spot has
been found and marked with a skin pencil, the palpa-
tion 15 varied, and the patient 1s required to 1dentify
the particular spot repeatedly The trigger point or
points are marked with a skin pencil, the skin 1s
washed, and then alcohol or other antiseptic solution
1s apphed

The mjection 1s accomplished with a 25 gauge 5
cm needle, as depicted 1n figure 10A  Usually 10 to
15 ml of 05% procame, 01% tetracaine, or equt
active concentrattons of other drugs suffice  Although
good results have been reported with injections of
saline solutton and dry needling, experience prompts
me to emphasize the supertority of local anesthetics,
which are not only more effective, but dimimsh the
discomfort associated with the mnjection If properly
used, the mcidence of toxic reactions with these drugs
1s neghgible, since the amount 1s relatively small
Occastonally T nject 25 mg of hydrocortisone after
the nfiltration with the local anesthetic

If the pomnt of the needle 1s near to or actually 1n
the trigger area, the injection causes exaggeration of
the local and referred pain and tenderness This 1s
presumptive evidence that the injection has been prop-
erly executed Confirmation 1s obtamned 1f the block
effects relief of pamn and muscle spasm, as 1t does
dramatically 1n some cases If no relief 1s obtained,
1t 15 most Itkely that the trigger point was not injected,
mdicating another trial A fan hike approach 1s made
by inserting the needle at different angles until the
most sensitive region 1s contacted It 1s essential to
obliterate the trigger areas completely by repeated 1n
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motor disturbances likewise disappear The explana
tion for such prolonged effects 1s discussed m p 11
If, after the block 1s dissipated, the pain returns, its
arca of distribution 1s smaller and 1ts intensity less

Treatment must be directed primarnly toward the
trigger arca and not to the zone of reference It 18
also important to remember that more than one trigger
arca may be present Therefore, for optimal results
1t 15 necessary to examine all the muscles where trigger
arcas producing the pam pattern could possibly be
located 1n order that all these abnormal foct of pam
can be bloched

To locate the trigger point the suspected area 1s
palpated carcfully with a finger, or the end of a
fountain pen, or with the Medco-Sonlator The search
should be systematic, so that every square centimeter
of the surface overlying the sensitive zone or the site
from which the pain arises 1s exammned The patient
1s mstructed to signal the operator when the pont of

)

f
s
X

Teurr 10 (A) Technie of mjecting tnigger area located 1n
the infraspinatous muscle Insert allustrates trigger area and
method of approaching 1t with needle 1n order to nject local
anesthetic solution, saline solution hydrocortisone or other
substance (B) techmic of spraying ethyl chlonde for managing
the sternalis syndrome Arrows indicate direction of spray
(Aficr Bomen and Travell Courtesy J AM A)
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apphed at an angle with the shin, as illustrated 1n
figure 10B* The stream 1s passed over the region
of the trigger area and moved slowly in one direction,
rather than to and fro The direction 15 determned
by the pam reference pattern of the specific trigger
areas being sprayed, the sweep should be started at
the trigger arca and made to travel toward the refer-
ence zone The spraying should be done with even
sweeping motions, as 1n painting a wall Tt 1s repeated,
a few seconds on and a few seconds off, until the en-
tire reference zone has been sprayed Occasionally
only one or two sprayings are sufficient, though m the
majority of cases fifteen to twenty are necessary to
produce the desired effects If aching develops, the
mterval between sweeps should be lengthened
Adjuncts to Local Block — For optimal results, 1t
1s necessary to use other therapeutic measures in ad-
dition to local block If autonomic dysfunctions are
prominent, a sympathetic block 1s done 1n addition to
the mfiltration or spray Immediately after these pro-
cedures I frequently send the patient to the physical
therapy department for heat and deep friction mas
sage Passive and active motion of the part 1s an es-
sental adjunct to treatment The patient 1s impressed
as to the importance of his active participation m the
treatment, and he 1s encouraged to undertake the forms
of exercise he formerly enjoyed On the other hand,
1t 1s essential that the mvolved muscles should not be
activated too rapidly or moved to a pamful degree,

*Smce ethyl chlonide 15 an nf and expl, general hettc agent
genain precautions must be taken dunng sprayng Because the vapor 1
heavier than air the patient should be so positioned that the vapors gravitate
away from his face The room should have adequate ventilation to disperse the

vapors and sources of fires and explosions such as cigarettes  open flame
or clectnic motors should be absolutely avoided
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filtration, since incomplete blocking 1s not only partial
ly meffective, but 1s followed by increased pain after
disappearance of the effects of the block

The relief of pain, tenderness, muscle spasm, and
other effects persists for several hours and sometimes
for days, wecks, months, or even permanently How
ever, 1 many instances symptoms recur after the
period of relief, frequently to an exaggerated degree
The patient should be informed that such a reaction
should not be considered unfavorable If the area 1s
mjected again the reaction will be much less and the
secondary periods of relief will be longer and more
encouraging In acute cases one treatment 1s some
tumes sufficient, whereas 1 chronic cases a series of
treatments 1s usually necessary Injections are repeated
every second, third, or fourth day, depending on the
severity and acuteness of the conditton Further mn
jections are indicated 1f the patient obtamned relef or
if there 1s change 1 the character of the pain

Technic of Ethyl Chlornide Spray — The technic of
ethyl chloride spray 1s so sumple that some clinicians
(93) employ 1t as the first procedure n treating myo
fascial pain syndromes The benefits to be derived
from this form of treatment can usually be estimated at
once, if the effects are encouraging, the procedure 15
repeated at intervals, as indicated, and cure may be
obtained with this method alone If the results are not
striking, the infiltration technic 1s used

As with the infiltration method, 1t 1s essential to
locate the trigger area and to employ a proper technic
The patient 1s made comfortable and the part to be
sprayed 1s well supported, so that the involved muscles
are relaxed The bottle of ethyl chloride 1s held twelve
to exghteen inches away from the patient and the spray
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tire muscle 1s filtrated with dilute aqueous solutions
of Pontocame or Nupercame or other longlasting
agents The action of local anesthetic in these cases 1s
to break up the vicious cycle of muscle spasm pain-
muscle spasm by blocking the afferent impulses 1n-
volved m pamn, and by relaxing the muscle Although
the use of o1l solution has been favorably reported and
advocated for this purpose, mherent 1n 1t are certain
complications and 1t should be avoided

Inflammation of tendons and their investing sheaths
1s a common cause of discomfort, particularly in the
region of the shoulder, elbow, wrist, knee, and ankle
The etiology of tenosynovitis 1s simple or repeated
trauma, and not infrequently 1t follows excessive use
of the tendon Occastonally acute or chronic infection
may produce inflammation of tendons Bicipital and
peroneal tenosynovitis deserve special mention because
they frequently produce serious disabilities of the upper
and lower extremities Treatment consists of 1mmedi-
ate relief of pain and preservation of motion by physi-
cal therapy The acute pain 1s best relieved by analgesic
blocking, erther by local block alone or combined with
sympathetic block In some mstances systemic use of
steroid therapy 1s a valuable adjunct Occastonally 1n
localized tendimtis and tenosynowvitis, mfiltration of
hydrocortone nto the painful inflamed area 1s the
most effective treatment Physical therapy 1n the form
of heat, massage, and exercise are important adyuncts

The same comments apply to the management of
muscle contustons and strains which usually follow
direct imjury or violent contraction of the muscle In
some cases the pain associated with these muscular con
ditions 15 50 severe as to completely disable the patient
In such mstances, mfiltration of the entrre muscle with
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especially 1n the early phases of treatment, since severe
pamn 1tself 1s deleterious 1n that 1t reflexly bwlds up
more spasm

Defimtive treatment 1s directed toward eliminating
the predisposing and precipitating factors to prevent
recurrences Psychotherapy 1s of importance because
of the dominant etiological role played by emotional
tension 1n some of these syndromes Since chronic
trauma, secondary to poor posture, 1s also an important
factor 1n the causation of the trigger areas, a program
of exercise to strengthen the mvolved muscles should
be instituted

Other Myofascial Painful Disorders

Other myofascial painful disorders which may be
effectively treated with local mfiltration, ethyl chlonde
spray, block of the segmental nerves, and various other
forms of analgesic block therapy include severe mus
cle spasms secondary to direct injury, or as a reflex
mamfestation of neurologic, somatic, visceral, or psy-
chosomatic disorders If the muscle spasm 1s due to a
local condition, mnfiltration of the spastic muscle pro
duces complete relief of the spasm and consequent
relief of discomfort If the muscle spasm 1s a reflex
mamfestation, 1t will be necessary to direct attention
and treatment to the etiologic factors and eliminate
them 1if possible If this 1s not feasible, mfiltration of
the muscle may first be tried, but frequently one must
resort to block of the nerves supplying the entire mus-
cle In any event, analgesic blocking 1s without doubt
the most effective and simplest way to relieve the pamn
and muscle spasm Of course, if trigger areas are
found, injectron of these 1s indicated, but if none 1s
discovered, and the tenderness 1s generalized, the en
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ing joints and periarticular structures, especially when
these disorders are accompamied by severe arthralgia
(joint pam), pain 1 an area of reference, muscle
spasm, tenderness, swelling and dimmnution of func-
tion Analgesic block 1s particularly indicated when
the symptomatology 1s severe and threatens the mo-
bility and function of the joint Of course, the basic
principles set forth m Chapter IV must be strictly ad-
hered to in order to avord the misuse of this method
of treatment, since m many patients with arthntis and
penarthritic conditions other forms of management
are more effective

Joint Sprains

Simple joint sprains may be effectively treated with
infiltration or with ethyl chlonide spray of the most
sensitine areas followed by a pressure dressing with
elastoplast and by active motion Immediate resump-
tion of active motion, made posstble by the complete
pain relief, enhances circulation of the part, reduction
of the edema, dramnage of the hematoma and conse-
quently more rapid healing For optimal results it 1s
necessary to spray all the painful regions so that the
patient 1s able to resume normal activity without dis-
comfort Thts method may not be used for fractures
and structural mstability due to severe ligamentous
tears, whrch contraindicate the use of active motton

Following anesthetization of muld sprams, mobili-
zation 1s immediate and 1s carried out as long as poss
ble The procedure 15 repeated as frequently as neces-
sary until the pain and edema subside This method
1s paruicularly effective in treating simple spran of the
ankle, wnist and lumbosacral jomnts The use of hydro-
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dilute solution of local anesthetic, either alone or com
bied with sympathetic block, rest, and subsequently
physical therapy are most effective mn providing relief

Infiltration of local anesthetic drugs into the skin,
subcutaneous tissues, muscles, and other superficial
somatic structures may be effective in relieving the
cutaneous pain, hyperalgesia, and other referred phe
nomena secondary to visceral disease or deep somatic
disorders The effectiveness of local mfiltration 1n re-
lieving the pain 1n the chest consequent to cardiac dis
ease has already been mentioned A number of
climcians have reported relief of severe pamn due to
renal colic, gall bladder colic, carctnoma of the stom
ach, and many other visceral conditions by infiltrating
the area of pain reference with local anesthetic drug
For such purposes, 1t 1s necessary to employ dilute
solutions of local anesthetic agents and to inject them
nto the entire area of reference

An explanation of this phenomenon has been a mat-
ter of controversy for some three decades and 1s be-
yond the scope of this book A detailed discussion can
be found elsewhere (48) It should be emphasized
that the method 1s not effective 1n all instances and that
the result depends upon the mechamism of the referred
pamn and hyperalgesia For this reason 1t may be used
as a diagnostic procedure to help the physician de-
termme the mechanism producing the referred phe-
nomena

Pain Due To Disorders of Joints and

Periarticular Structures

Local block therapy may be employed to good ad
vantage in the management of many disorders tnvolv-
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Bursitis and Tenduitis

Infiltration of local anesthetic drug 1s the best
method of providing immediate rehef from pam, ten-
derness, and muscle spasm of acute burstis This
should be followed by nfiltration of 10 to 25 mgm
hydrocortisone which apparently causes the mflam-
matory reaction to subside and thus markedly de-
creases the duration of disability In order to obtain
optimal results, 1t 1s necessary to infiltrate all the points
of maximum tenderness

In patients with very severe pamn and reflex sympa-
thetic disturbances, 1t may be advisable to complement
the local mnfiltration with sympathetic block of the
region In rare cases 1t may be also necessary to
completely anesthetize the region with somatic nerve
block If an infectious process 1s present, antibiotics
and/or chemotherapy should be employed

Although analgesic block 1s best known for the
treatment of subacromial (subdeltoid) bursitis, 1t 1s
also effective 1in the management of subscapular, ole-
cranal, prepatellar, retrocalcanear (Achilles), sub-
trochanteric, iliopectineal, 1schial, nfrapatellar, and
first metatarsal bursitis Since the advent of the ster-
oids, the necessity for wrigation of the bursa, x-ray
therapy, surgical evacuation and other more radical
procedures has been markedly decreased However,
they still are necessary mn a few patients and should
be considered whenever conservative management 1s
effective 1n producing relief If the effusion 1s pro-
nounced, frequent aspiratton of the bursa 1s indicated

In chromc bursitis, Jocal and other block therapy
are less useful because most patients have only mild
pain which may be controlled with non narcotic anal
gesics  Physical therapy and active motion are the
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cortone and other steroids in treating simple sprains
may be indicated

Local block therapy 1s also effecttve 1n the manage
ment of patients suffering from after effects of sprain,
namely pain and muscle atrophy, and those experienc
ing “operation spramns” characterized by pan, tender
ness, and some 1interference of function following sur
gical operation on jomnts In many of these post
traumatic or postsurgical dysfunctions there 1s found
a trigger area which 1s apparently acting as a source
of chronic irntation that mitiates and maintains 2
vicious circle  Infiltration in the site of irntation
and/or sympathetic block 1s very effective i amelior
ating the svmptoms and shortening the patient’s dis
ability, as discussed on page 163

It should be noted that spram of a jont, such as
the finger, wrst, elbow, or knee, 15 occasionally fol
lowed by hemarthrosis with consequent very patmful
distension or stiffness In such cases the pain 1s greatly
eased by aspiration of the hematoma followed by com
pression bandage

Local infiltration may also be employed as a diag
nostic test in differentiating simple joint sprains from
severe, partial or complete rupture of the ligaments
with or without fractures Ineffectiveness of the -
filtration m reheving pain and structural nstability of
the jomnt following the block strongly suggests a
serious tear which contraindicates active motion and
weightbearing In such instances local block therapy
may be employed to relieve unusually severe paimn
symptomatically although most patients can be man
aged with pressure dressing, elevation of the foot, and
1ce bags
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Bursiis and Tendimitis

Infiltration of local anesthetic drug 1s the best
method of providing immedate relief from pam, ten-
derness, and muscle spasm of acute bursiis  This
should be followed by mnfiltration of 10 to 25 mgm
hydrocortisone which apparently causes the mflam-
matory reaction to subside and thus markedly de-
creases the duration of disability In order to obtamn
optimal results, 1t 1s necessary to infiltrate all the points
of maximum tenderness

In patients with very severe pamn and reflex sympa-
thetic disturbances, 1t may be advisable to complement
the local infiltration with sympathetic block of the
region In rare cases 1t may be also necessary to
completely anesthetize the region with somatic nerve
block If an infectious process 1s present, antibiotics
and/or chemotherapy should be employed

Although analgesic block 1s best known for the
treatment of subacromial (subdelto:d) bursitts, 1t 1s
also effective in the management of subscapular, ole-
cranal, prepatellar, retrocalcanear (Achuilles), sub-
trochantenc, iliopectineal, 1schial, infrapatellar, and
first metatarsal bursitis  Since the advent of the ster-
ouls, the necessity for irmgation of the bursa, x-ray
therapy, surgical evacuation and other more radical
procedures has been markedly decreased However,
they still are necessary n a few patients and should
be considered whenever conservative management 1s
ineffective 1n producing relief If the effusion 1s pro-
nounced, frequent aspiration of the bursa s indicated

In chromic bursitis, local and other block therapy
are less useful because most patients have only mild
pain which may be controlled with non narcotic anal-
gesies  Physical therapy and active motion are the
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most important forms of treatment and block therapy
1s reserved only for those patients who experience
severe pain during physical therapy and active motion
of the jomnt

Since inflammation of the bursa 1s frequently ac-
companied by adjacent tendumtis, 1t 15 mmportant to
mfiltrate the affected tendons n order to provide optt
mal results This 1s particularly true of the supraspin-
atus and bicipital tendons and the other tendons which
form the rotator cuff

Perarthritis

Infiltration of local anesthetic drugs and/or steroids,
erther alone or in combination with sympathetic blocks,
1s frequently effective 1n relieving pain and in 1mprov
mg the function of the joint nvolved 1n penarthritis
This 1s a collective term for a number of different
lesions of the joint, the only common feature bemng
pamn and lIimutation of motion The condition, which
has also been called “adhestve bursitis,” “adhesive
capsulitis peniarticular adhestons,” and “painful
stiff jomnts ” frequently accompames arthritis and also
occurs with mvolvement of the synovia or joint capsule
as a consequence of tendimtis, bursitis, fibrositis, and
other myofascial disorders about the jomnt Obviously
then, the management of the condition entails treat-
ment of the underlying etiologic factors In the acute
or subacute cases there 1s frequently one or more
trigger areas which should be mfiltrated with a local
anesthetic as previously discussed

Scapulohumeral penarthntis 1s perhaps the most
common form of this condition, probably because the
shoulder 15 more vulnerable to musculoskeletal dis-
orders than almost any other joint 1n the body Active



LOCAT BLOCK 131

treatment consists of rchef of pam, improvement of
function of the jomnt, and psychologic support Al-
though pain may be controlled with acetylsalicylic
acid, either alone or combined with codeine, 1n many
instances 1t 15 necessary to nfiltrate the area with
local anesthetic drugs and to complement these with
cervicothoracic sympathetic block (page 163) In
addition to controlling severe, spontaneous pain, bloch
therapy 1s useful in permitting active motion and
physical therapy, two of the most essential components
of treatment It should be strongly emphasized that
neither block nor any other treatment will be effective
unless they are followed by active exercise Patients
with chronic penarthritis, who do not respond to such

conservative management, may require orthopedic 1n-
tervention

Acute Arthntis and Arthralgia

Local block therapy 1s of little definitive therapeutic
value 1n the management of acute infectious arthritis
Infiltration may be used to advantage to provide
anesthesia for asprration of the jomt which 1s usually
necessary Some climicians also use intraarticular -
fection of dilute solutions of local anesthetics, such as
01% Pontocane, to provide rehef following aspira-
tion  The specific form of treatment, of course, 1s the
systematic adminstratton and 1ntraarticular njection
of pemeiihn and other antibiotics

Hemarthrosis consequent to njury, surgery, or dis-
€ase may cause marked distention with severe pain
and stiffness which may be greatly eased by aspiration
of the hematoma and subsequently by compression
bandage In such nstances nfiltration of local anes-
thetic mto the periarticular tissues and mto the jont
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1s of value 1n providing relief during and following the
procedure

Chrontc Arthritis — Local block therapy 1s of limit
ed value 1n some patients with chronic arthritis accom
panted by systemic and local symptoms and signs
which are dommated by intractable pain This pain
enhances the tendency toward chronicity by setting up
a victous cycle of pamn muscle spasm vasomotor dis
turbances postural defect disability-deformity-and
more pamn Infiltration of very painful periarticular
structures and of reflexly spastic muscles together with
mtra articular mnjection of local anesthetic and steroid
compounds 1s frequently effective in producing much
needed relief for hours, days, and even weeks

Periarticular and ntra articular injections are €s
pecially useful 1n managing persistent, severe pain due
to degenerative arthritis of the major joints, such as the
htp, knee, shoulder, and elbow It 1s less useful 1n
managing arthritis of the spine, probably because 1t
1s more difficult to accurately nject the various and
complex joints present in this region For reasons not
entirely clear, penarticular and intra articular njec-
tions are more effective and produce longer lasting
relief 1n patients with osteoarthritts than 1n patients
with rheumatoid arthritis, although even these latter
will benefit from this method

The technic usually employed 1s to infiltrate the
peniarticular tissues with 10 to 15 ml of a dilute
solution of a long-lasting local anesthetic, such as 0 1%
Pontocaine and then to mject 5 to 10 ml of this same
solution 1nto the joint as depicted in Figure 11 This 18
followed by intra articular injection of hydrocortisone
or other steroid compounds usually in doses of 12 1/2
to 50 mgm , depending on the size of the joint With
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Ficure 11 Various fechnics of ntra arficular injection
(A) technic of mnjecting parts of the shoulder (1) the acromio
clavicular jomnt (2) the supraspmatus tendon for treatment
of bursitis and (3) the scapulo-humeral jomnt (B) Technic
of injecting the elbow jomnt (C) Technie for mtra articular in
yection of the wnst by (1) ulnar approach (2) dorsal ap
proach and (3) for mnjection 1n to the carpometacarpal jont of
the thumb (D) Injection of the left lup by the anterior (1)

(Continued on nezt page )
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15 of value 1n providing relief during and following the
procedure

Chronic Arthritis — Local block therapy 1s of Iimit
ed value 1n some patients with chronic arthritis accom
panied by systemic and local symptoms and signs
which are dominated by intractable pain  This pain
enhances the tendency toward chronicity by setting up
a victous cycle of pam muscle spasm vasomotor dis
turbances postural defect disability-deformity-and
more pain Infitration of very pamful penarticular
structures and of reflexly spastic muscles together with
mtra articular mjection of local anesthetic and steroid
compounds 1s frequently effecttve mn producing much
needed relief for hours, days, and even weeks

Peniarticular and mtra articular injections are es
pecially useful 1n managing persistent, severe pamn due
to degenerative arthritis of the major joints, such as the
hip, knee, shoulder, and elbow It 1s less useful n
managing arthritis of the spine, probably because 1t
1s more difficult to accurately nject the vartous and
complex jomnts present in this region For reasons not
entirely clear, periarticular and ntra articular injec-
tions are more effective and produce longer lasting
relief 1 patients with osteoarthritis than in patients
with rheumatord arthritis, although even these latter
will benefit from this method

The techmic usually employed 1s to mfiltrate the
penarticular tissues with 10 to 15 ml of a dilute
solution of a long-lasting local anesthetic, such as 0 1%
Pontocaine and then to imnject 5 to 10 ml of this same
solution 1nto the joint as depicted in Figure 11 This1s
followed by intra-articular wmnjection of hydrocortisone
or other sterord compounds usually in doses of 12 1/2
to 50 mgm , dependng on the size of the joint With
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mvolvement with rheumatoid arthnitis, (3) severe
jount destruction or incorrected static deformity, (4)
arthntis 1 spinal joints, (5) arthntis in other than
true diarthrochal (synovial) joints, and (6) traumatic
arthritis from fractures into the joimnt

Other Arthralgic Conditions — Generalized arth-
ralgia due to allergic disorder has been successfully
treated with ntravenous admimstration of local anes-
thetic such as procaine or Pontocaine This condition
1s perhaps one of the few chinical disorders which
indicate the use of this method Arthritis of the tempo-
romandibular joint occasionally produces pam severe
enough to require injection Pamful cracking joint,
which 1s sometimes due to recurring subluxation or
tear of the ntra articular memscus of the temporoman-
dibular joint, 1s relieved temporanly by mjecting 1 or 2
cc of local anesthetic solution, followed by 10 to 15
mgm of hydrocortisone It 1s hardly necessary to add
that underlying dental pathology such as malocclusion
has to be corrected in order to provide permanent
relief

Local block therapy 1s a valuable adjunct to the
management of the facet syndrome in the neck and
thoracic regions This condition, which 15 probably
responstble for the famihiar crick 1n the neck or sudden
pain 1n the posterior chest consequent to sudden twist
or jerk or injury 1s frequently accompanied by dis-
abling pain  In addition to infiltration of the affected
Jomt, application of local heat and manipulation are
necessary to provide relief of pam The same com-
ments apply to the management of nb facet syndrome
and mild subluxation of the facets of the lumbar
vertebra

Local block therapy 1s also of diagnostic value 1
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this method the patient experiences immediate relief
of pan duc to the analgesic cffect of the local anes
thetic  Subsequently he expertences partial or com
plete relief, probably as a result of the breaking up of
the vicious circle by the local anesthetic and also, and
perhaps more important, by the local effect of the
steroid compound In some patients these procedures
are complemented with regional sympathetic bloch,
with systemic admimistration of phenylbutazone (Buta
zolidine), with non narcotic analgesics, and with phys
cal therapy

It should be stressed that thus should be considered
a palliative and temporary form of trcatment which,
while 1t has certain specific indications, also has limt
tations and certain inherent complications Intra artic
ular steroids should be used only (1) when one or
only a few peripheral joints are inflamed and specific
infection has been excluded as a cause, (2) 1n rheuma
toid arthritis as an adjunct to gold therapy, (3) when
systemic gold, cortisone, or ACTH therapy 1s contra
indicated, (4) as an adjunct to systemic cortisonc or
ACTH therapy for control of resistant joints, (5) to
nssist 1n rehabilitation and prevention of joint de-
formity, and (6) as an adjunct to orthopedic pro
cedures It 1s contraindicated 1n the presence of (1)
infection 1n or near the jornt, (2) muluplicity of joint

and lateral (2) approaches Note that in the lateral approach
the needle follows the bone to the hup jomt By being inserted
just anterior to the greater trochanter in a sagittal direction
and pointed toward the middle of Poupart s ligament the needle
pont shdes anterior to the periostcum and enters the joint
space anteriorly near the upper reflection of the synovial sac
(E) Anterior and lateral views of the technic of mnjecting the
knee joint (I') Anterior and lateral views depicting the techme
of mjecting the ankle joint
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pathetic disturbances which sometimes occur 1n such
conditions (page 163)

Peniostitis and epicondylitis have also been success-
fully treated by infiltration of local anesthetic agents
and steroids  Again 1t should be emphasized that this
method of management should be employed as an
adjunct to standard orthopedic and physical thera-
peutic measures

Trauma to the chest 1s sometimes followed by dis-
location at the costochondral junction which produces
a continuous dull, aching, burning, and often disabling
pam, tenderness localized to the area of the costal
margin, and occasionally referred pam 1 the back
Local mfiltration may be employed to produce an-
esthesia for the reduction and also to provide relef
from the discomfort which usually follows such a ma-
neuver The injection may be repeated daily until the
seventy of the pain 1s such that it can be managed
with non narcotic analgesics

Traumatic separation of the costal cartillages oc-
casionally follows mjury to the lower nib cage, which
1s structurally the weakest pomnt wmn the chest The
loosened end of the cartilage shps anteriorly or pos-
teriorly and often traumatizes the perichondrium of the
nb above as well as the mtercostal nerve, to produce
pam of varying seventy The pan 1s aggravated by
hyperextension and by the raising of the arms and 1s
relieved by flexion of the trunk Treatment consists of
repeated mjections with 0 1% Pontocame or Nuper-
came which often produces complete rehef for pertods
of 6 to 10 hours If this method 1s not effective m
producing prolonged relief, surgical exciston of the
termunal portion of the cartilage may produce a cure

Local block therapy has been employed effectively
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differentiating pain due to osteoarthritis of the knee,
for example, from that resulting from a tear of the
mternal meniscus, as the block relieves the former, but
not the latter conchtion

Penarticular and 1ntraarticular injection of local
anesthetic drugs may be indicated 1n patients with se
vere pamn which accompanies posttraumatic arthritis,
both 1n the acute and chronic stages

Pain Due To Disorders of Bones
and Cartilages

Local block therapy may be employed in the man
agement of severe pam due to disorders of bones and
cartilages It 1s effective 1n simple fractures such as
chip fractures of the epicondyles of the humerus, frac-
tures of the spinous and transverse processes of the
vertebrae, undisplaced fractures of the clavicle, head of
the radius, olecranon of the ulna, metacarpals and
metatarsals, and any other fractures in which there 1s
no necessity for reduction This form of therapy, how-
ever, should be reserved only for those patients who
expertence severe pain and perhaps assoctated muscle
spasm, vasospasm, edema and other reflex disturb-
ances

Infiltration of local anesthetics into the fracture site
has, of course, been used for many years as an an-
esthetic procedure and may also be employed 1n per
mitting a patient with fractures of the long bones to
have a pamless journey from his room to the x ray
department

In managing dislocations, local block therapy may
prove valuable not only i producing anesthesia for
the reduction, but also 1n affording relief of pain fol
lowing the manipulation, and 1n preventing reflex sym-
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scar with dilute solutions of local anesthetic drugs
Occasionally 1t will be necessary to combine local -
filtration with somatic nerve block, and/or sympa-
thetic block if there are signs of serious reflex sympa-
thetic disturbances These procedures are done every
three to seven days until relief persists If block thera-
py produces only temporary rehef or if there 15 no sub-
stantial diminution of the signs and symptoms after
six to eight blocks, surgical excision of the scar should
be considered

Painful Cutaneous and Subcutaneous Neuromata

Very small cutaneous and subcutancous neuromata
not assoctated with scar or trauma occasionally occur
and sometimes produce severe pamn  Morton’s meta-
tarsalgia 1s a good example The paroxysmal pamn and
focal tenderness may be dramatically relieved with
local infiltration of the neuroma Of course, the cause
should be elimmated, and 1n some mstances 1t 1s neces-
sary to excise the neuroma

Painful neurofibroma may involve a small subcu-
taneous nerve and produce episodes of sharp, lancinat-
Ing pamn, which may last from a few minutes to an
hour Repeated infiltration may be tried as a defitive
measure and if this fails, the condition 1s excised

Glomangioma or glomus tumor 15 an extremely
panful condition which usually occurs 1 subcutaneous
or ungual regions Local mfiltration provides tem
porary rehief and 1s used as a diagnostic procedure
Surgical excision 1s necessary for cure

Lipomata

Local block therapy 1s the best conservative method
of managing patients with moderate to severe low
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i controlling severe pamn which sometimes accom
panies Tietze's syndrome, a condition characterized by
a non specific, bemgn, self-lmiting, non suppurative,
and panful swelling of the costal cartilages, most often
the second, which sometimes accompanies respiratory
infectton The pain has a sudden onset and the swell
ing may progress to an irregular mass that obliterates
the adjacent mtercostal spaces Pan persists for a few
days to a few weeks, while the swelling may continue
for months In addition to blocks, treatment consists
of bed rest and management of the infection

Pain Due To Cutaneous Disorders

It 1s well known that cutaneous scars, regardless of
ettology — be they posttraumatic, postoperative, or
those due to burns-— are occastonally accompanted
by pain and reflex disturbances which may appear long
after the healing of the wound 1s complete Although
this symptomatology due to scars may occur anywhere
m the body, 1t 1s most frequently seen 1n the extremities
and m the chest following thoracotomies

Post-laminectomy scars, especially mn the Jumbosa
cral region, are a not infrequent cause of low back
disability and may mndicate local infiltration therapy
The scars occasionally contamn tender or trigger areas
which produce local pan as well as referred pam to
the lower portion of the back and lower extremity, and
even reflex vascular disturbances The same comments
apply to the continuous, disabling pan occasionally
seen 1n or near the iliac crest at the donor site of bone
grafts

The entire symptomatology of pamnful and non
panful cutaneous cicatrices can often be made to dis
appear permanently with repeated infiltration of the



LOCAL BLOCh 141

generalized pruntis due to delayed serum sichness,
penicillin reactions, contact dermatitis, neuroderma-
titss, and other cutaneous disorders

Mucous membranes of the mouth, nose, throat, and
bladder are sites of disorders which sometimes produce
severe pamn that cannot be managed adequately with
the usual systemic analgesics In such instances re-
peated topical application of local anesthetic will pro-
vide much needed relief
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back pan due to subcutancous lipomata These are
pamful, tender nodules found mn the episacral, sacro
ihac, and lumbar regions, and consist of small fat
masses which have hernated through the lumbosacral
fascia Pressure of the nodule or muscular activity
may cause a bout of severe low back pamn and muscle
spasm Formerly these were excised, but now they are
bemng satisfactorily managed with repeated njection
of local anesthetic drugs, which usually provide dra
matic relief of pain Although for some reason this
condition 1s found predomunantly m the low back
region, 1t may develop 1n any other region of the body

Other Cutancous Lesions

Abrasions, burns, and necrosis of shin and mucous
membranes may be causes of severe pamn which may
indicate some form of local bloch therapy, i addition
to the usual standard surgical management Topical
application of dilute solutions of local anesthetics
sprayed or mncorporated 1n a paste or other preparation
which may be apphed locally 1s very effective n re-
Lieving the discomfort Care to avoid toxic reaction
from overdosage should be exercised by employmng
dilute solutions of the drugs It should be appreciated
that following application of local anesthetic drugs to
abraised or burned skin or mucous membranes the
absorption 1s almost as rapid as following intravenous
mfusion Therefore extreme care should be exercised
not to exceed the total dosage suggested in Table
III (Page 81) If these conditions are extensive,
it may be advisable to employ intravenous admnis-
tration of local anesthetics such as procaine or ponto
caine This latter method 1s particularly useful mn
controlling the discomfort of extensive burns and
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with these one can block specific sympathetic path-
ways Obviously the same holds true where alcohol 15
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Breck '
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White Remus Communicons
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Gray Romus
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Sympothehic Ganghon

Prevertebral Sympothelic
Block

Ficure 12 The course of pr Tiome and post 4

sympathetic fibers and the technics that may be used to inter
rupt them.

used for therapeutic blocks since the volume must be
hmited to 2 to 3 ml of solutton On the other hand, if
large volumes of local anesthetic can be used for treat-
ment, 1t 1 not necessary to block all the gangha sepa-
rately because the penpheral sympathetic pathways
are so arranged anatomically that they can be inter-
rupted at certarn critical regions

Recent studies with contrast media have demon-
strated the facility of bloching the entire peripheral
sympathetic outflow by placing a needle 1 each of
three of these critical sites, as depicted mn Figure 13, 10
m! of the solution injected nto the proper fascial



Chapter IX

BLOCKS OF SYMPATHETIC AND
OTHER AUTONOMIC NERVES

IN RECENT YEARS the functional relationship between
the autonomic nervous system and many disease syn
dromes has been clearly established Moreover, a vast
amount of experimental and clinical evidence has been
accumulated which ndicates that interruption of cer-
tain portions of the autonomic nervous system has
beneficial effects in a great many of these disorders
Of the methods which have been dewvised to achieve
this interruption, chemical bloch of the mvolved sym-
pathetic pathways by 1njection of a local anesthetic or
neurolytic agent 1s one of the most effective and clin
1cally practical

It 1s well known that chmnical nterruption of peri-
pheral sympathetic pathways may be achieved 1n the
(1) subarachnoid space, (2) peridural space, (3)
paravertebral and prevertebral regions, and (4) pen
pheral nerves Since subarachnoid, extradural, and
peripheral nerve blochs will be discussed 1n subsequent
chapters, the present discussion 1s hmuted to comments
concerning paravertebral and prevertebral sympathetic
blocks For diagnostic and prognostic blocks, seg-
mental paravertebral injections are preferable because

142
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plane 1n the proximuty of the stellate ganglion spreads
to malve the sympathetic cham from the muddle
cervical to the 4th or 5th thoracic ganghon, so that
all the sympathetic fibers to the head and nech, upper
extremity and chest are interrupted, the same amount
of solution mjected near the celiac plexus spreads
sufficiently to interrupt all the sympathetic fibers to
the abdomen, an imjection through a needle with
1ts tip at the anterolateral surface of the 2nd lumbar
vertebra nterrupts all sympathetic fibers to the lower
extremities and pelvis Apparently these svmpathetic
nerve structuses are contamed within fascial places
which may be considered as relatively closed spaces
or even “pouches” which facilitate the spread of the
local anesthetic solution 1n directions that will cause 1t
to produce such an extensive sympathetic block

DISORDERS OF THE EXTREMITIES

Causalgia and Other Refles Sympathetic
Dystrophies

One of the most frequent and most productive uses
of sympathetic nerve blocks 15 1n the management of
reflex sympathetic dystrophy This 1s an allanclusive
term which has been recently applied to a great variety
of seemingly unrelated disorders previously described
under such terms as major causalgia, posttraumatic
panful osteoporosis, Sudel’s atrophy, posttraumatic
spreading neuralgia, rmnor causalga, posttraumatic

Jected n the vicmaty of the cervicothoracie (stellate) ganglion
celize plexus and lumbar sympathetic ganglia. On the readers

right are the names of the structures affected wat
(After F A D Alexander ) with each block.
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which may be employed to mterrupt the peripheral sympathetic
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pam syndrome, sympathalga, shoulder-hand  syn-
drome, chronic traumatic edema, and reflex dystrophy,
among others (48) These syndromes appear to be
simular n etiology, 1n climcal mamifestation, and 1n re-
sponse to therapy and are characterized by excessive
or unduly prolonged pamn, vasomotor disturbances,
delayed functional recovery, and trophic changes

The signs and symptoms may be present in varying
degrees or one may be so severe as almost to obscure
the others The pain may be excruciating and constant,
or it may be dull, aching, throbbing, and present only

upper extremities are supphied by preganghomc fibers which
have their cell bodies at levels T2 to T8 and occasionally T9
of the spmnal cord These ascend the paravertebral sympathetic
chain and synapse with postgangliomic fibers mamly i the
second thoracic and stellate ganghia The postganghome fibers
which pass directly to the subclavian artery form a plexaform
network called the subclavian axillary plexuses investing and
accompanying the vessels as far as the axilla The artenal tree
distal to thus pownt 15 supplied by sympathetic fibers conveyed
peripheralward by the brachral plexus and its constituent
nerves particularly the median radial and ulnar nerves Tt
should be noted that injection of solution in the vicmty of the
stellate ganghon will interrupt all of these fibers These vascu

lar fibers are distributed to the various blood vessels at nregu

lar intenals and have the same distribution as the nerves which
convey them The lower extremity 1s supplied by preganghonic
fibers which have therr cell bodies i levels of T10 to L2 of the
spinal cord and synapse in the Iumbar and sacral portion of
the paravertebral sympathetic chamm The postganglionic fibers
which pass directly to the 1hac and femoral arteries extend to
the proximal portion of the femoral artery The artenal tree
distal to this pomt 15 supphied with fibers passing in the
femoral obturator and scratic nerves Injection of solution

mto the vieimity of the 2nd Jumbar ganglion will Likely inter
rupt all fibers to the lower extrermity



Subclavian a

Paravectebral sympathetic:
chain

- 7
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pan syndrome, sympathalgia, shoulder-hand syn
drome, chronic traumatic edema, and reflex dystrophy,
among others (48) These syndromes appear to be
stmilar m etiology, 1n clinical manifestation, and 1n re
sponse to therapy and are charactenized by excessive
or unduly prolonged pam, vasomotor disturbances,
delayed functional recovery, and trophic changes
The signs and symptoms may be present 1n varyimng
degrees or one may be so severe as almost to obscure
the others The pain may be excruciating and constant,
or 1t may be dull, aching, throbbing, and present only

upper extremities are supphed by pregangliomic fibers which
have their cell bodies at levels T2 to T8 and occasionally T9
of the spinal cord These ascend the paravertebral sympathetic
chain and synapse with postganghomc fibers mamly in the
second thoracic and stellate gangha The postganglionuc fibers
which pass directly to the subclavian artery form a plexiform
network called the subclavian axillary plexuses mnvesting and
accompanying the vessels as far as the axilla The artenal tree
distal to this point 1s supplied by sympathetic fibers conveyed
peripheralnard by the brachial plexus and its constituent
nerves particularly the median radial and ulnar nerves It
should be noted that mjection of solution 1n the viciuty of the
stellate ganghion will interrupt all of these fibers These vascu
lar fibers are distnbuted to the various blood vessels at 1rregu
lar mtervals and have the same distribution as the nerves which
convey them The lower extremity 1s supplied by preganghome
fibers which have their cell bodies in levels of T10 to L2 of the
spinal cord and synapse in the lumbar and sacral portion of
the paravertebral sympathetic chain  The postganghonic fibers
which pass directly to the ihac and femoral arferies extend to
the proxsmal portion of the femoral artery The arterial tree
distal to this pomt 1s supplied with fibers passing m the
flcxz‘tlr:)oxt"}xl\ cbturator and sciatic nerves Injection of solution

e vieinty of the 2nd lumbar ganglion will likely inter
rupt all fibers to the lower extremuty
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upon motion An mmportant characteristic of the pamn
1s that 1t 1s not limited to segmental (dermatomal) or
peripheral nerve distribution In most instances, the
vasomotor changes are 1 the form of vasoconstrictton,
and the skin of the extremuty 1s cold, damp, and
ghstens, although occasionally vasodilatation may be
present and the skin will be warm, dry, and scaly
Early edema 1s commonly present, but as the discase
pursues 1ts umnterrupted course, atrophy of the skin,
subcutaneous tissue, muscle and tendon, and osteopo
rosis of the bone develops Trophic changes are con
stant, but are variable 1n degree and extent

The etiology may vary from a very trivial injury to
the severance of a major nerve, as occurs 1n classical
causalgia  Apparently, the trauma or infection stim
ulates and mmyures nerve fibers and thus produces an
irritative lesion, which serves as a chronic focus that
constantly bombards the spinal cord with an abnormal
number of noxious impulses Instead of the usual or-
derly process of healing (characterized by subsidence
and disappearance of pain, return of circulatory home-
ostasis restoration of function, and wound healing)
there 1s the disorderly response described above This
1s apparently the result of dysfunction of the internun-
cial pool and widespread excitation which activates
central stations mnto a frenzy of activity (19) This
abnormal activity spreads and implicates antertor and
lateral horn cells, resulting 1n sympathetic hyperactiv-
1ty and consequent vasospasm, as well as skeletal mus
cle spasm and abnormal increase of the other reflex
mechamisms In this way, a vicious circle 1s set up

On the basis of etiology, onset and severity of symp
tomatology, and response to therapy, these disorders
may be classified mto three types (24) severe (grade
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1), moderate (grade II), and mild (grade IIT) More-
over, without proper treatment, each type may pro-
gress from the acute to the subacute and finally to the
chromic stage Symptoms are most promment in the
acute stage In the subacute stage there 1s gradual
decrease of pain, spread of edema, ncreased thickness
of the jomnt, and muscular wasting Trophic changes
become promment with progression of the disease
The chronic stage 1s characterized by marked trophic

changes which eventually progress to irreversible de-
grees

Causalgia and Other Severe (Grade 1) Reflex
Sympathetic Dystrophies

Causalgia of the major type has such clearcut and
charactenistic features that 1t deserves consideration
by 1tself and has an exclustve claim to the name (49)
Sympathetic blocks always produce rehef of the ex-
cruciating burning pamn and severe hyperalgesia and
should be done as diagnostic and prognostic blocks
The analgesic effect of sympathetic block 1s so con-
stant that some authonties consider this as a cardinal
diagnostic feature of causalgia (94) If sympathetic
terruption 15 nstituted promptly after the onset of
the disorder and continued for several days, ether by
means of continuous technic or better still by mnjecting
phenol, prolonged relief may be effected But even 1f
such results are not obtamed, prolonged sympathetic
block 15 of value to afford the patient respite from his
ntense suffering and thus better prepare him physically
and psychologically for the operatton Unfortunately,
m most patients, nothing short of surgical sympa-
thectomy can halt this process permanently, since the
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mtrating factor has set up a self-perpetuating vicious
cycle (24, 49, 95)

The same comments apply to severe (grade I) reflex
dystrophy which 1s manifested by severe symptoms
similar to these of causalgia without involvement of
a major nerve

Moderate and Mild Reflex Sympathetic Dystrophy
(Grade 11 and III)

These are milder forms of the disease characterized
by a slower onset, and of longer duration Pam 1s
usually dull, throbbing, aching and diffuse, aggravated
by motion and relieved by mobilization and rest  Vaso-
constriction or vasodilatation 1s almost always present
but 1s usually mild, as are the trophic changes, espe
cially osteoporosis Voluntary restriction of motion
usually results 1n aggravation of the trophic changes
and organic changes 1n joints which eventually serious
ly Iimit the function of the extremity

Early mstitution of continuous sympathetic block
which 1s mantamed for two to three weeks 1s usually
effective 1n completely relieving pain, restoring circu-
lation to normal, permutting full motion, and 1n over
comng the perpetuating factor of the disease, so that
trophic sequelae are mimmzed For optimal results, 1t
1s essential that the block be nstituted early and that
the sympathetic interruption be continuous and pro-
longed This can be effected by the so-called con
tinuous technic, or by the injection of phenol, which
produces a truly continuous interruption for several
days without any of the techmical difficulties usually
encountered with the catheter technic

It needs to be stressed that in the chronic cases,
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v — — - It

Ficore 15 Photograph of the hands of a pattent with reflex
sympathetic dystrophy 1volving the upper left extremity Note
the difference 1n the color and texture of the shin and the
coarse hair (From Bomica Management of Pain Courtesy
Lea & Tebiger )

physical therapy, exercise, and psychotherapy are 1m
portant adjuvants, without which a favorable outcome
1s precluded  When organic changes, such as shorten
g of tendons, are present in the advanced cases,
orthopedic care 1s necessary for functional recovery
after sympathectomy In any case, 1t 1s important to
consider and muster all possible therapeutic agents,
and neglect no useful adjuvant 1n treatment

Pain After Amputation

Followng amputauion of an extremity, pamn may de-
velop 1n the phantom hmb, or 1t may develop in the
stump The quality of the pain which 1s expertenced
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mitiating factor has set up a self perpetuating vicious
cycle (24, 49, 95)

The same comments apply to severe (grade I) reflex
dystrophy which 1s manifested by severe symptoms
similar to these of causalgia without involvement of
a major nerve

Moderate and Mild Reflex Sympathetic Dystrophy
(Grade II and III)

These are milder forms of the disease characterized
by a slower onset, and of longer duration Pam 1S
usually dull, throbbing, aching and diffuse, aggravated
by motion and relieved by mobilization and rest  Vaso
constriction or vasodilatation 1s almost always present
but 1s usually mild, as are the trophic changes, espe
cially osteoporosis Voluntary restriction of motion
usually results 1n aggravation of the trophic changes
and organic changes 1n joints which eventually serious
ly limit the function of the extremity

Early mnstitution of continuous sympathetic block
which 1s maintamned for two to three weeks 1s usually
effective 1n completely relieving pain, restoring circu-
lation to normal, permitting full motion, and 1n over-
coming the perpetuating factor of the disease, so that
trophic sequelae are mimmzed For optimal results, 1t
1s essential that the block be mstituted early and that
the sympathetic interruption be continuous and pro
longed This can be effected by the so called con
tinuous technic, or by the injection of phenol, which
produces a truly contmnuous interruption for several
days without any of the technical difficulties usually
encountered with the catheter technic

It needs to be stressed that in the chronic cases,
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blocks are of therapeutic as well as diagnostic value,
whereas m patients with chronic vasospastic and or-
ganic disorders thts method 1s best used only as a diag-
nostic prognostic tool

Acute Peripheral Vascular Disorders

In our experience repeated or prolonged sympathetic
block effected by the catheter technic have been of
significant therapeutte value m patients with traumatic
segmentary vasospasm, acute arterial occluston, ar-
terzal aneurysm, acute thrombophlebitis, and circula-
tory mnsufficiency secondary to frostbite, trench foot,
and mmersion foot In all of these conditions the
local lesion, whether 1t be the result of trauma, em-
bolism, thrombosis, chemical irntation, infection, or
anoxia sets up reflex spasm of the collateral vessels
that aggravates the circulatory insufficiency which 1s
now much greater than would occur were the collateral
vessels not so effected Sympathetic block promptly
mitiated before changes which favor thrombosis occur
1n the endothelium of the vasospastic collateral vessels
results 1n reestablishment of normal flow through the
collaterals, and may thus prevent gangrene

When trauma necessitates ligation of major peri-
pheral arteries, the best treatment, of course, 1s the use
of vascular grafts However, concomutant sympathetic
interruption may aid the circulation of the Iimb by
elmmating reflex spasm and producing maximal dila-
tation of collateral vessels (97) Since such therapeu-
tic effect 1s needed only for a matter of days or weeks,
1t 1s best to produce sympathetic mterruption by phenol
or by means of a continuous pertdural block which
may be also used for anesthesia for the operation

Sympathetic block may also be used as a diagnostic
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n the phantom limb may be of two rather distinct
types (1) a burning and throbbing pain, (not unlike
that of reflex sympathetic dystrophy) which the patient
descnibes as 1f the hand or foot were held too close to
a fire, and (2) an extremely abnormal position and
tension on the phantom limb which 1s uncomfortable
The pain 1n the stump may also be of two types (1)
a constant, diffuse, burning, throbbmg pam, or (2) a
paroxysm of lancinating, shootmng discomfort which
has a segmental or pertpheral nerve distribution

In patients who complamn of burning, aching, dis
comfort, sympathetic blocks should be employed as
diagnostic and prognostic procedures, especially 1if
these are associated with vasomotor and trophic
changes 1n the stump If the block affords complete
relief of pain, 1t should be repeated on several oc-
casions to confirm the results and also to ascertain
the duration of the relief If relief 1s of progressively
longer duration and outlasts significantly the duration
of the block, mnjection of phenol or sympathectomy
should be seriously considered In two of our patients
sympathectomy and excision of neuroma have effected
a cure Unfortunately, this 1s not the usual response,
and frequently the patients require chordotomy (95)
In passing, 1t should be mentioned that prior to this
operation 1f 1s advisable fo use a subarachnoid block to
predict the effect of operation

Peripheral Vascular Disease

One of the most important indications for sympa-
thetic block 1s the management of peripheral vascular
diseases The mdication of blocks depends primarly
on the nature of the disease and the degree of vaso
spasm In general, in patients with acute vasospasm,
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of hemorrhage due to the subsequent anticoagulant
therapy, as well as to produce sympathetic nterrup-
tion In addition, 1t may be used to provide anesthesia
for the operation and may be continued postoperatively
to control postoperative pain and produce continuous
sympathetic interruption It should be stressed that
the block must be mstituted before the anticoagulant
therapy, otherwise there 1s danger of serious hemor-
rhage

Peripheral ascular disorders resuling from ex-
posure to cold, such as trench foot and frostbite, are
frequently charactenized by imtial and late vasospastic
phase and mtermediate hyperemic phase Prompt 1n-
stitution of continuous sympathetic bloch will likely
reheve the symptoms of the first phase and may de-
crease the degree of tissue damage In the late phase,
vasospasm and the consequent coldness, pain, pares-
thesia, hyperhidrosis and stiffness are chromic  There-
fore, although transient blocks are of diagnostic-prog-
nostic value, the best therapeutic effects are produced
by sympathectomy However, even sympathectomy
will not obviate amputation 1n severe cases with gan-
grene

Acute thrombophlebitis 1s frequently characterized
by severe pamn and/or marhed edema and excessive
perspiration, due to abnormal reflex spasm of the
artertoles and venules Prompt institution and con-
tinuation of sympathetic blocks result 1n prompt rehief
of pamn and subsidence of discoloration, edema, and
sudomotor changes Blocks should be mmtiated before
anticoagulants are administered to avoid any serjous
hemorrhage

This brings up the question of the concomitant use
of anticoagulant therapy with sympathetic bloch The
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or therapeutic procedure in the management of oc
clusive arteriospasm without laceration This condi
tion, referred to by some writers as traumatic segmen
tary yasospasm, 1s characterized by severe reflex spasm
of an artery following acute smgle mjurtes or repeated
trauma and 1s manifested by a cold, cyanotic, pamnful,
and edematous extremity Although the vessels are
not njured grossly, the degree of vasospasm may be
so severe as to produce 1schemia and consequent gan
grene comparable to that produced by intraluminal
obstruction or section of the vessels In such cases,
sympathetic blocks may be used to determine whether
the severe 1schema 1s the result of organic obstruction
or actual division of the blood vessel, or merely due
to severe spasm Continuous epidural block 1s espe
cally useful 1n such cases because 1t affords relief of
the severe 1schemic neuralgia as well as producing
prolonged sympathetic interruption which occasionally
1s sufficient to produce a cure

Regional sympathetic blocks may also be used as
a preliminary or concomitant measure to surgical cor
rection of an arterial or arteriovenous aneurysm For
optimal results the interruption should be continuous,
and 1t 15 best effected by chemical or surgical sympa
thectomy Segmental epidural block may provide an-
esthesia for the operation and may be employed n the
postoperative period to effect relief of postoperatve
pain and continuous sympathetic interruption

The acute occlusion of a major peripheral vessel by
embolus 1s best treated by embolectomy, anticoagulant
therapy, and concomitant sympathetic interruption
In such circumstances I prefer to institute a peridural
block immedately so as to provide relief of pam dur-
1ng the preoperattve period and to minimize the danger
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of hemorrhage due to the subsequent anticoagulant
therapy, as well as to produce sympathetic nterrup-
tion  In addition, 1t may be used to provide anesthesia
for the operation and may be continued postoperatively
to control postoperative pain and produce continuous
sympathetic mterruption It should be stressed that
the black taust be nstituted before the anticoagulant
therapy, otherwise there 1s danger of serious hemor-
rhage

Peripheral vascular disorders resulting from ex-
posure to cold, such as trench foot and frostbite, are
frequently charactertzed by mttial and late vasospastic
phase and mtermediate hyperemic phase Prompt mn-
stitution of continuous sympathetic block will likely
relieve the symptoms of the first phase and mav de-
crease the degree of tissue damage In the late phase,
vasospasm and the consequent coldness, pain, pares
thesia, hyperhidrosis and stiffness are chronic  There-
fore, although transient blocks are of diagnostic prog-
nostic value, the best therapeutic effects are produced
by sympathectomy However, even sympathectomy
will not obviate amputation 1n severe cases with gan-
grene

Acute thrombophlebitis 1s frequently characterized
by severe pain and/or marked edema and excessive
perspiration, due to abnormal reflex spasm of the
arterioles and venules Prompt wmstitutton and con-
tinuation of sympathetic blocks result in prompt relief
of pamn and subsidence of discoloration, edema, and
sudomotor changes Blocks should be imuated before
anticoagulants are administered to avoid any sertous
hemorrhage

This brings up the question of the concomitant use
of anticoagulant therapy with sympathetic block The
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two aims 1n the therapy of vascular spasm secondary to
thrombosis or embolism are to reduce the spasm atself
by sympathetic block and to prevent further clotting
by anticoagulant drug admumistration However, be
cause of the reports of uncontrollable hemorrhage fol
lowing the use of anticoagulants and sympathetic
blocks concomitantly, most authorities advise against
thetr use at the same time (85) There are some, how-
ever, who believe that if the nerve block procedure 18
executed with utmost skill, these two methods can be
combined to the greater advantage of the patient (98)

This 1s true 1f these requsites are followed and both
methods are considered essential in the management of
the case However, since in many instances patients
who require anticoagulant therapy really do not abso-
lutely need a sympathetic block, 1t 1s best to avord the
risk of hemorrhage and rely on anticoagulant therapy
alone

Chromic Vasospastic Disease

In patients with Raynaud’s disease and other chronic
vasospastic disorders, sympathectomy 1s usually neces-
sary to provide best results 1f sympathetic interruption
1s indrcated because of the persistent chronic nature of
the Jocal stimulus Although prolonged improvement
1n some patients with these conditions has been report
ed following temporary sympathetic blocks, these
should be considered merely as diagnostic prognostic
tools As previously mentioned, these procedures are
extremely valuable in ascertaining the degree of vaso
spasm and predicting the effects of sympathectomy
In very unusual crrcumstances I have done a chemical
sympathectomy with phenol or alcohol as a substitute
for surgery with good results However, 1t should be
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FIGURE 16 Anatomy and techmic of blocking the lumbar
sympathetic gangha by the paravertebral approach  (A) Post

(Continued on next page )
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stressed that since most of these patients are relatively
young and in good physical condition, they should be
afforded the benefit of the more specific procedure of
surgical sympathectomy

In patients with Raynaud s phenomenon, 1t 1s neces
sary to ascertamn the underlying cause and elimmnate
it If this 1s not possible, and if prognostic sympathetic
blocks indicate that interruption will benefit the pa
tient, sympathectomy should be considered Inmtermit
tent vasospasm characteristic of Raynaud's phenome
non 1s frequently onc of the early manifestations of
scleroderma In such cases chemical or surgical sym
pathectomy of the extremuty 1s indicated Although a
number of I'rench writers (35) have reported improve-
ment with transient blocks, the latter are of most value
as prognostic procedures

Patients with anterior poliomyelitis or other lesions
of the spinal cord occasionally manifest severe degrees
of vasospasm with consequent coldncess, cyanosis, and
discomfort of their paralyzed extremuty Some clint
cians (99) have reported good results with repeated
sympathetic blocks, but i most nstances chemical or

tion of the patient for umlateral block Note the skin wheals
are opposite the upper edge of the spinous processes of the 1st
2nd and 3rd lumbar vertebra (B) Cross section showing de
tails of techmic  The ganglia are on the anterolateral surface of
the vertcbra anterior to the margin of the psoas major muscle
and posterior to the large vessels and abdominal viscera In the
diagram needle 1, depicting the first step of the procedure
impinges the transverse process, needle 2 the lateral surface of
the vertebra and needle 3 with 1ts pomt 1n the proximty of
the lumbar sympathetic chain  (C) Anterior, and (D) posterior
view of the vertebral column showing relation of sympathetic
chain  The hines n (D) indicate the landmarks used on the
overlying skin  (After Bonich Management of Pain Courtesy
Len & Febiger )
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better still surgical sympathectomy 1s necessary for
lastmg benefit Sympathetic blocks are used to predict
the effect of the operation

Acrocyanosis 15 a vasospastic disorder manifested
by persistent coldness, ntense cyanosis and frequently
edema and hyperhidrosts Some patients respond to
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repeated sympathetic blocks, but 1n persistent cases
sympathectomy will be necessary Livedo reticulanis
1s characterized by marble Itke mottling of the skin,
which 1s aggravated by exposure to cold Repeated
sympathetic blocks may be tried to effect a cure If
these provide temporary relief, sympathectomy should
be considered

Erythhomelalgia 1s almost the exact antithesis of
Raynaud’s disease and acrocyanosis It 1s character-
1zed by redness and burning pam 1n the extremities due
to abnormal vasodilatation Although the vessels are
already abnormally dilated, sympathectomy has proven
of great value 1n two of our patients Similar brilliant
results have been reported by others (95) The basis
for such effects 1s not definitely known, but 1s prob
ably duc to the stabilization of blood flow and the
abolition of marked changes due to mhibitton of vaso-
constriction  Or 1t may be due to reflexly mduced
vasoconstriction, or perhaps to the interruption of
sympathetic vasodilatory fibers Sympathetic blochs
are very useful to predict the effect of the operation

Chronic Obliteratize Disease

In tlhnombo-angutis obliterans there 1s a constant
and occasionally marked arteniolar spasm, which con
stitutes the principle cause of the intermattent claudica-
tion This s particularly true in the early stages of the
disease when 1t may be difficult to distinguish this con-
ditton from a primary vasomotor disorder Transient
bloch of the sympathetic ganglia gives temporary re-
lease of the vasospasm and rehef of pamn, but 1s of no
value as a therapeutic measure Although shun temper-
ature, oscillometric and plethysmographic studies can
be used 1n selecting patients for sympathectomy, 1t 1s
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advisable to rely on the walking tolerance test as the
best criterion to ascertain the amount of increase 1n
penipheral blood flow Prognostic sympathetic blocks
constrtute a rehable test method to predict the cffects
of sympathectomy, and 1f the patient 1s able to walk a
sigmficantly greater distance following the block,
sympathectomy 1s recommended Of course, m the ad-
vanced stages of the disease, when all the pulses 1n the
main artertes, including that in the femoral artery, are
lost, and ulceration, nfection, and gangrene are pres-
ent, sympathectomy will probably be of httle definitive
value, but may be combined with a bypass operation

Arteriosclerosis obliterans 1s best treated by surgical
means Temporary sympathetic blocks are of no thera-
peutic benefit and of little or no value mn predicting
the effects of sympathectomy because 1 most of these
patients there 1s no increase, but a persistence of nor-
mal vasomotor tone Apparently, the interruption of
sympathetic impulses 1s not sufficiently long for im-
provement to be observed While a good response to
the block indicates a good result with sympathectomy,
no response does not necessarly indicate a poor result
and the patient should not be rejected for operation
Just on the basis of a negative result with the block
Chemical sympathectomy with phenol may be used
as a substitute for the operation mn patients who refuse
operation and m those who are n extremely poor
Physical conditon (100) However, since lumbar
Sympathectomy 1n the hands of a well traned surgeon
U;:poses little stress on the patient, surgical denervation
Zbl::ld ge done In some patients the best results are
sur 1mel by vascular grafts In such cases concomitant

ﬁlca or chemical sympathectomy may be of value

though results following blocks are not as good
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repeated sympathetic blocks, but in persistent cases
sympathectomy will be necessary Lnedo reticularis
1s characterized by marble like mottling of the skin,
which 1s aggravated by exposure to cold Repeated
sympathetic blocks may be tried to effect a cure If
these provide temporary relief, sympathectomy should
be considered

Lrythromelalgia 1s almost the exact antithesis of
Raynaud’s disease and acrocyanosis It 1s character-
1zed by redness and burning pam 1n the extremities due
to abnormal vasodilatation Although the vessels are
already abnormally dilated, sympathectomy has proven
of great value m two of our patients Simular brilhant
results have been reported by others (95) The basis
for such effects 1s not defimtely known, but 1s prob
ably duc to the stabilization of blood flow and the
abolition of marked changes due to mhibition of vaso
constriction  Or 1t may be due to reflexly induced
vasoconstriction, or perhaps to the iterruption of
sympathetic vasodilatory fibers Sympathetic blochs
are very useful to predict the effect of the operation

Chronic Obliterative Disease

In thrombo angutis obliterans there 1s a constant
and occasionally marked arteriolar spasm, which con
stitutes the principle cause of the intermuttent claudica
tion This 1s particularly true 1n the early stages of the
disease when 1t may be difficult to distinguish this con-
dition from a primary vasomotor disorder Transient
block of the sympathetic gangha gives temporary re
lease of the vasospasm and relief of pamn, but 15 of no
value as a therapeutic measure Although skin temper-
ature, oscillometric and plethysmographic studies can
be used mn selecting patients for sympathectomy, 1t 15



SYMPATHFTIC AND OTHFR AUTONOMIC NFRVES 163

Other Disorders of the Extremaities
Acute Musculoskeletal Disorders

In some patients with acute bursitis, tendimtis,
tenosynovitts, and other acute traumatic and infectious
musculoskeletal disorders, there 1s a considerable de-
gree of reflex vasospasm and hyperhidrosis, which
tends to aggravate the physiopathology Sympathetic
blocks, used alone or n combination with local mfil-
tration of trigger areas or other especially tender re-
gons, are frequently effective in ameltorating the
symptomatology and shortening the disability It must
be reemphasized that this method should be considered
merely as an adjunct The same comments may be
made 1n the treatment of scapulohumeral periarthrtis,
achronic condition that may be beneficially affected by
sympathetic blocks

In some patients with scalenus anticus syndrome
stellate ganghon bloch enhances the beneficial effects
of the infiltration of the muscle, especially if marked
vasomotor disturbances are present

Chronic Musculoskeletal Disorders

Sympathetic blocks have been advocated to predict
the effect of sympathectomy and/or the treatment of
several other chronic musculoskeletal disorders which
include retardation of growth following poliomyelitis,
Charcot yomnt, arthritis and delayed or nonunion of
fractures Some writers have suggested that in all these
condstions there 1s an element of vasospasm or decrease
In vascularity and, therefore, that prolonged sympa
thetic interruption 1s warranted In my experience,
therapeutic sympathetic blocks have proven useless
n these conditions Perhaps 1f there 1s evidence of
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i chromc thrombophlebitis as 1n the acute phase, they
are nevertheless positive, particularly regarding edema
and pain  Ochsner and his associates (101) have used
this method as a therapeutic measure as well as a
means of ascertarming the degree of vasospasm present
prior to sympathectomy Chronic ulceration of the
extremities may be a postphlebitic sequela, which mdi-
cates sympathetic blocks to determmne the presence
and degree of vasospasm If vasospasm 1s present, pro
longed sympathetic interruption with phenol or alcohol
or sympathectomy should precede any operative inter-
vention 1n order to mcrease blood flow and to facili-
tate healing

Hyperhidrosis

Hyperhidrosis of nervous ongimn 1s a disorder of
sudomotor function due to sympathetic hyperactivity
and 15 most frequently limited to the hands and feet
In general, medical treatment with Banthine and other
cholinergic blocking agents 1s not practical because
of 1ts widespread undesirable effects In severe cases,
mterruption of the regional sympathetic nerves to the
hand and feet 1s indicated Sympathetic blocks are
used to predict the effects of sympathectomy, and
under unusual cncumstances prolonged blocks with
phenol or alcohol may be done for therapeutic pur-
poses However, surgical denervation 1s preferable
because 1ts effects are more certain and the operative
rish 1s mimimal in this group of patients, most of whom
are young and otherwise 1n good health
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Other Disorders of the Extremuties
Acnte Musculosheletal Disorders

In some patients with acute bursitis, tendinrts,
tenosynovitis, and other acute traumatic and nfectious
musculosheletal disorders, there 1s a considerable de-
gree of reflex vasospasm and hyperhidrosts, which
tends to aggravate the physiopathology Sympathetic
blocks, used alone or 1n combination with local mfil-
tration of trigger areas or other especially tender re-
gions, are frequently effective 1n ameliorating the
symptomatology and shortening the disabihity It must
be reemphasized that this method should be considered
merely as an adjunct The same comments may be
made 1 the treatment of scapulohumeral periarthiritis,
achronic condition that may be beneficially affected by
sympathetic blocks

In some patients with scalenus anticus syndrome
stellate ganglion block enhances the beneficial effects

of the mfiltration of the muscle, especially i1f marked
vasomotor disturbances are present

Chronic Musculoskeletal Disorders

" Sympathetic blocks have been advocated to predict
:;;fax;ecthof sympathectomy and/or the treatment of
e other chronic musculosheletal disorders which
Charcmrelardatlon of growth following poliomyelitss,
fractures]oém’ arthritis, and delayed or nonunion of
conditamst ;:me writers have suggested that in all these
0 vasoulos ere 15 an element of vasospasm or decrease
thetie rﬂy and, therefore, that prolonged sympa
thempeu;tcruptmn Is warranted In my experience,
W the 1€ sympathetic blocks have proven useless

se conditions Perhaps 1f there 1s evidence of
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FIGURE 18 Technic of stellate ganglion block by the an
tertor (paratracheal) approach (A) Antenor view showing
the maneuver of retracting the large vessels laterally and plac
ng the needle medial to the fingers (B) Lateral view showing
the needle 1n place with its f1p on the base of the transverse
process of the 7th cervical vertebra (C) Cross section depicting
the techmic  Note the relationship of the fingers to the common
carotid and jugular vein and these to the stellate ganghon
After contact with the bone the needle 1s withdrawn about &
mm unt1l i#s pont 15 anterior to the longus colli muscles and
1n the same fascial plane as the stellate ganghon Injection of

(Continued on next page
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severe sympathetic hyperactivity 1 the form of vaso-
spasm, cyanosis, pamn, and increased perspiration,
prognostic sympathetic blocks are ndicated, and, if
the results warrant 1t, sympathectomy should be done

DISORDERS OF THE HEAD AND NECK

Many wnters report bnlliant success with the use
of sympathetic block n the treatment of various dis-
orders of the head and neck The French literature
particularly contains many glowing reports of the
efficacy of stellate ganglion block 1 the treatment of
these conditions (34, 35, 38) Unfortunately, i our
clinic, as well as 1in others, therapeutic blocks of the
autonomic nerves of the head and neck have proven
meffective (47, 49) However, since reports appear

persistently 1n the literature, a brief discusston of these
conditions 15 1 order

Ophthalmologic Diseases

Various ophthalmologic disorders, including ob-
struction of the central retinal artery due to embolism
or thrombosis, acute optic neuritis, toxemic and hyper-
tensive retiitts of pregnancy, chronic optic atrophy,
Telmtis pigmentosa, and glaucoma have been treated
with sympathetic block on the premuise that these con-
ditions entarl marked spasm of the arteries to the eye
From the results obtamed, T am prompted to state
unequivocally that sympathetic nterruption 1s of no

the solution 1n this fascial plane permts 1ts diffusion cephalad
to mvolve the lower portion of the cervical sympathetic chain
and caudad to affect the upper portion of the upper thoracie
chain Should the needle not be withdrawn and the mjection
made into the muscle the diffusion of drug will be linted
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Ficure 18 Technic of stellate ganglon block by the an
terior (paratracheal) approach (A) Anterior view, showing
the maneuver of retracting the large vessels laterally and plac
mg the needle medial to the fingers (B) Lateral view showing
the needle 1n place with 1ts tip on the base of the transverse
process of the 7th cervical vertebra (C) Cross section depicting
the technic Note the relationship of the fingers to the common
carotid and jugular vemn and these to the stellate ganghon
After contact with the bone the needle 1s withdrawn about 5
mm until 1ts pont 1s antenor to the longus coll: muscles and
1n the same fascial plane as the stellate ganglion Injection of

[Continuea on next page )



SYMPATHFTIC AND OTHFR AUTONOMIC NFRVES 167

therapeutic value 1n the treatment of these conditions
Perhaps 1n patients with acute posttraumatic spasm of
the central retinal artery onc s justified 1 carrying out
a block with a long lasting local anesthetic agent such

as pontocaine on the chance that 1t will rchieve the
spasm

Diseases of the Nose, Throat and Ear

Dramauc results have been reported with cervico-
thoracic sympathetic block 1n the treatment of vertigo
and tinnitus, deafness, atrophic rhinitis, and aphomias
Stnce most of these conditions are due to structural
changes of special organs, 1t 1s difficult to rationalize
such results, and 1t 1s likely that these dramatic effects
represent psychotherapeutic effects on the patient or
the physician or both Nerve blocks should not be
considered 1n the management of these condittons

Facial Disorders

Dunng the past one half century isolated reports
have appeared yearly 1n the literature concerning the
successful treatment by sympathetic mterruption of
various facial conditions such as atypical facial neu-
ralgia, so-called Sluder’s neuralgia, facial palsy, and
migrame Undoubtedly, some of these patients de-
fived benefit from the non specific psychotherapeutic
(placebo) effects of the block, as this type of patient
would from any procedure, but unfortunately the bene
fit was short ived In my opinion, sympathetic blocks
are of no value, erther as diagnostic or therapeutic pro-

cervicothoracic sympathetic (stellate) ganglion The diffusion
extends from the level of the 6th cervical vertebra to the upper
partion of the 4th thoracic vertebra (From Moore Regional
Block Charles C Thomas Publisher )



THERAPEUTIC NERVE BLOCKS

[
Ficure 19 Roentgenogram showmg pattem of diffusion

produced by mjecting Diodrast solution into the viciity of the
{Continued on next page )



SYMPATHETIC AND OTHFR AUTONOMIC KFEVES 167

therapeunc value 1n the treatment of these conditions
Perhaps 1n patients with acute posttraumatic spasm of
the central retinal artery one 1s justified 1h carrying out
a block with a long lasting local anesthetic agent such

as pontocaine on the chance that it will relieve the
spasm

Diseases of the Nose, Throat and Ear

Dramatic results have been reported with cervico-
thoracic sympathetic block 1n the treatment of vertigo
and tinmitus, deafness, atrophic rhimis, and aphonias
Since most of these conditions are due to structural
changes of special organs, 1t 1s difficult to rationahze
such results, and 1t 1s lihely that these dramatic effects
Tepresent psychotherapeutic effects on the patient or
the physicran or both Nerve blocks should not be
considered 1n the management of these conditions

Facial Disorders

During the past one half century 1solated reports
have appeared yearly 1 the Iiterature concerning the
Successful treatment by sympathetic interruption of
various facial conditions such as atypical facial neu-
falgia, so<called Sluder's neuralgia, facial palsy, and
Migrane  Undoubtedly, some of these patients de-
nived benefit from the non specific psychotherapeutic
(Placebo) effects of the block, as this type of patient
would from any procedure, but unfortunately the bene-
fit was short ived In my opimon, sympathetic blocks
are of no value, erther as diagnostic or therapeutic pro

Cervicothoracie sympathetic (stellate) ganghon The diffuston
extends from the level of the 6th cervical vertebra to the upper
portion of the 4th thoracic vertebra (From Moore Regwonal
Black Charles C Thomas Publisher )
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cedures, except 1 certain types of facial palsy, where
blocks may be performed to prognosticate the outcome
of sympathectomy Since migrame and atypical facial
neuralgia are both psychosomatic disturbances, blocks
not only prove useless, but may aggravate the emo
tional disturbance, and should therefore be avoided

Cerebrovascular Accidents

Over the usefulness of stellate ganglion block 1n the
management of cerebrovascular accidents has been
conducted one of the most intense controversies 1n re-
cent years Since 1936, when Leriche and Fontaine
first proposed the use of this method for the treatment
of vasospasm consequent to acute cerebrovascular
accidents, numerous favorable reports have appeared
n the Iiterature (102) These reports indicate that
cervico thoracic sympathetic blocks accelerate and en-
hance the recovery of patients who have recently suf
fered an apopletic stroke On the other hand, several
groups have reported this method to be totally mef
fective 1n producing improvement

In our cliuc thus method has been used 1n approxt
mately 60 patients with acute hemiplegia due to cere
bral thrombosts, embolism, or vasospasm Of this
group, six experienced an immediate marked improve-
ment promptly after stellate ganglion block had been
completed, while another 10 had moderate 1mprove
ment within the first twenty four hours In view of
the known vagaries of cerebrovascular accidents and
the tendency to spontaneous recovery, these results
cannot be considered as very significant However,
since stellate block 1s a relatively stmple procedure, 1t
may be tried 1n these patients provided intracramal
hemorrhage 1s first ruled out In order to afford the
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patients the best chance of recovery, 1t 1s suggested
that the block be carried out with phenol prior to the
mttration of anticoagulant therapy Of course, the in-
jection should be carried out on the side opposite to
the hemiplegia

Some writers have also reported the usefulness of
stellate ganglion block as an adjunct i the manage-
ment of patents with residual effects of cerebrovas-
cular acctdents In my experience, as well as that of
others, this method 1s of little value except as a
psychotherapeutic measure Since most of these pa-
tients are usually neglected therapeutcally, any pro-
cedure which makes them feel that something 1s being
done for them will be beneficial

Stellate ganglion block has also been advocated as
an adjunctive measure to be used prior to and during
the hgation of large vessels to the head, and m the
treatment of cerebral spasm induced by ntra-artenal
mnjection of contrast media (103) In our practice this
measure has not been deemed necessary for these pur-

poses, and, therefore, 1 cannot give an opinton on its
value

In past years sympathectomy has been advocated
for the treatment of epilepsy and spastic paralysts, but
unfortunately, the results have been most disappointing
(95) Sympathetic denervation of the brain has been
given an adequate trial 1n the treatment of these con-
ditions It has been found to give no assistance 1n the
controlling of convulsive states and to effect no re-
duction m the degree of spasticity 1n patients with
paralysis In view of these results, the use of cervico-
thoracic sympathetic blocks, erther as a diagnostic or
therapeutic measure should not be constdered
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cedures, except 1n certain types of facial palsy, where
blocks may be performed to prognosticate the outcome
of sympathectomy Since migrame and atypical facial
neuralgia are both psychosomatic disturbances, blocks
not only prove uscless, but may aggravate the emo
tional disturbance, and should therefore be avorded

Cerebrovascular Accidents

Over the usefulness of stellate ganglion block 1n the
management of cerebrovascular accidents has been
conducted one of the most intense controversies 1n re-
cent years Smce 1936, when Lenche and Fontaine
first proposed the use of this method for the treatment
of vasospasm consequent to acute cercbrovascular
accidents, numerous favorable reports have appeared
m the Iiterature (102) These reports indicate that
cervico thoracic sympathetic blocks aceelerate and en
hance the recovery of patients who have recently suf
fered an apopletic strohe  On the other hand, several
groups have reported this method to be totally nef-
fective 1n producing improvement

In our clinte this method has been used mn approxr-
mately 60 patients with acute hemiplegia due to cere
bral thrombosis, embolism, or vasospasm Of this
group, six experienced an immediate marked improve-
ment promptly after stellate ganglion block had been
completed, while another 10 had moderate improve-
ment within the first twenty-four hours In view of
the known vagaries of cerebrovascular accidents and
the tendency to spontaneous recovery, these results
cannot be considered as very sigmficant However,
since stellate block 1s a relatively simple procedure, 1t
may be tried in these patients provided intracranial
hemorrhage 1s first ruled out In order to afford the
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prognostic, or therapeutic measure  Its value 1n the
differentiation of pain of cardiac ongin from pain
due to abdominal disorders has been mentioned It
should always be used as a test to predict the effect of
sympathectomy Leriche and his pupils have used and
advocated the use of repeated cervicothoracic sympa
thetic blochs with procaine as a prophylactic measure
to prevent future anginal attacks or to decrease their
mcidence  They base this practice on the assumption
that the pain 1s due primarily to coronary vasospasm,
the relief of which at frequent intervals with blocks
results m 1mprovement of the coronary circulation and
correction of the myocardial imbalance Since angmna
pectors 15 predominantly due to sclerosis of the coro

Figure 20 Roentgenograms showing position of the needle
for injecting the night upper five thoracic sympathetic gangha
In a patient with angina pectonis Note diffusion (white ar
rows) of 2 cc of 35%, Diodrast injected through each needle

(black arrows)

(Bonica Management of Pain Courtesy Lea
& Febiger)
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Painful Disorders of the Head and Neck

Blocks of the cervical and upper thoracic sympa
thetic nerves have been used 1in the management of
various painful disorders of the face, head and neck,
including occipital neuralgia and herpes zoster, but
the results have been equivocal and do not warrant
recommendation of this method In patients with can
cer pain that has a burning component 1t may be ad
visable to complement cranial nerve block with black
of the cervical sympathetic nerves

Parasympathetic Disorders of the
Head and Neck

Nerve blochs may be used to great advantage in the
management of various unusual conditions which 1n-
volve parasympathetic pathways of the head and neck
These conditions include the carotid stnus syndrome,
the Marcus Gunn phenomenon, the Herdenharn phe
nomenon, the Vulpian phenomenon, the auriculotem
poral syndrome, gustatory sweating, and the phenome
non of crocodile tears, all of which are discussed 1n
Chapter XIIT

DISEASES OF THE CHEST
Pain of Cardiac and Aortic Origin

Angina Pectoris

Angma pectoris constitutes onc of the most 1m
portant indications for sympathetic nerve block By
a block of the upper four or five thoracic sympathetic
ganglia, all of the sympathetic nerves, as well as all of
the pain fibers to the heart and great vessels, are in
terrupted  This procedure may be used as a diagnostic,
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prognostic, or therapeutic measure  Its value m the
differentsation of pain of cardiac origin from pain
due to abdommal disorders has been mentioned It
should always be used as a test to predict the effect of
sympathectomy Leriche and his pupils have used and
advocated the use of repeated cervicothoracic sympa
thetic blocks with procame as a prophylactic measure
to prevent future anginal attacks or to decrease their
merdence  They base this practice on the assumption
that the pain 1s due primanly to coronary vasospasm,
the relief of which at frequent intervals with blocks
results n improvement of the coronary crrculation and
correction of the myocardial imbalance  Since angina
pectons 1s predominantly due to sclerosts of the coro-

mqunE 20 Rocentgenograms showing position of the needle

mf;njectmg the nght upper five thoracie sympathetic gangha
m“)mlflent with angina pectoris Note diffusion (white ar
of 2 cc of 359 Diodrast njected through each needle

bl
é ;g:)‘lgaﬂ"‘;ws) (Bonica Management of Pain Courtesy Lea
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nary vessels, 1t 1s unlikely that such a procedure has
any lasting value For defimtive therapeutic effect, 1t
1§ necessary to inject the ganglia and ranm with alcohol
or phenol or remove them surgically

The use of paravertebral alcohol blocks for the
symptomatic treatment of angina pectoris constitutes
one of the most brifhant chapters i the history of
nerve block therapy Dunng the past quarter of a
century, they have played the major role mn the man
agement of patients with severe cardiac pain not re
lieved by medical means The efficacy of this method
1s too well known to warrant further discussion A
recent review of the literature revealed that over 500
case reports have been pubhished of which shightly
more than 75% showed satisfactory results while the
mortality rate was less than 5% (104) A simlar
analysis of reported cases treated by sympathectomy
revealed that the operation was effective 1n about 85%
of the patients while the mortality rate ranged from
7% to 14% It 1s apparent that paravertebral alcohol
block compares favorably with operation, particularly
1 view of the fact that many of the patients who were
treated with blocks were m such poor physical con
dition that operative intervention was contraindicated
I am not suggesting that blocks should be performed
mn all cases On the contrary, 1t 1s my firm belief that
with recent advances in surgery and anesthesia, most
patients with intractable angina pectons can withstand
surgical section which 1s more specific, provides longer
lasting relief and 1s generally better However, n
patients who because of very advanced coronary dis-
ease with angma decubitus, syphlitic aortiis (which
marhedly increases risk of death on the operating
table), mmpending cardiac decompensation, or rheu
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matic fever with severe regurgitation, are extremely
poor surgical nsks and 1n the very old patients who
cannot be kept 1n bed, alcohol blocks constitute an €x
cellent substitute method

Aneurysm and Other Pamnful Conditions of the Aorta

The same reasoning may be applied to the manage
ment of severe, intractable pain of aortic aneurysm and
other disorders of the large vessels After diagnostic-
prognostic blocks, the patient should have the benefit
of sympathectomy or rhizotomy, unless he 1s an ex-
tremely poor nsk, in which case alcohol blocks should
be done

A number of French authors (46) have advocated
the use of repeated injections of the preaortic plexus
for cardiac and aortic pamn  Since my experience with
this method 1s limted, I am not m a position to give
an authontative opinion regarding ats value

Acute Myocardial Infarction

One of the most important clinical uses of cervico-
thoracic sympathetic blocks 1s to provide prompt re
Lef 1n patients with severe, intractable pam conse-
quent to acute myocardial nfarctton The patient 18
not only made comfortable, but the strong emotional
stress, anxiety, and sense of impending dissolution are
elminated and reflex coronary spasm and other
viscero visceral, visceromotor and viscerosensory re
flexes are interrupted

Paravertebral alcohol blocks or sympathectomy
have been used by Flothow (105) 1n treatment of pa
tients with congestive failure that did not respond to
usual medical therapy He believed that the benefit was
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derived from the maximal coronary vasodilation pro
duced by the block  In the few patients in whom I have
used this method, the results were far from impressive,
and I cannot recommend 1ts use

Cardiac Arrhythma

The successful use of cervicothoracic block 1n the
management of intractable paroxysmal tachycardia and
other disturbances of cardiac rhythm due to emotronal
and neurogenic factors has been reported (37) Ourre
sults with this method in five patients have not been
impiesstve smce only two derived benefit from it This
was probably due to the fact that the bloch was re
stricted to one side These results, together with those
reported 1n the literature suggest that if a umlateral
block 1s not successful 1n stopping the disturbance mn
rhythm, then a bilateral block should be performed
with a very short acting local anesthetic drug, such as
Nesacame If the arrhythmia 1s temporanly elimi
nated, the block should be repeated on two occasions
as prognostic tests and then the patient should be sub
jected to bilateral thoracic sympathectomy (95) In
very poor risk patients, injection of neurolytic agents,
such as phenol or alcohol may be tried as a substitute
to operation

Pulmonary Disease
Pulmonary Embolism

In our expertence as well as that of others (49,
106), cervicothoracic sympathetic blocks have been
effective in providing prompt relief of pain, dyspnea,
orthopnea and cyanosis mn patients with pulmonary
embolism, when the block has been done soon after
the attach Leriche (40), who was the first to suggest
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this method, believes that the benefit produced results
from bloching of the pam and reflex spasm of the
pulmonary and coronary blood vessels Of course, the
pleurttic pam due to pulmonary infarcts can only be
relieved by mtercostal blocks

Intractable Asthma

A large number of authors (47, 107) have reported
cures with repeated blocks or alcohol blocks of the
stellate ganghon 1 patients with ntractable asthma
Although admittedly the bronchoconstrictor fibers are
carrted by the vagus nerves, sympathetic block mter-
rupts the afferent hmb of the reflex arc involved 1n
the attacks In our chimc, this procedure has produced
equivocal results and on this basts cannot be recom-
mended Interruption of the vagus would appear to be
more sound physiologically

Intractable Cough and Pulmonary Pain

Block of the vagus nerves may be used prior to
surgical section as a prognostic procedure 1n patients
with severe, mtractable cough and pamn due to mahg-
nant Jestons of the tracheobronchial tree Tt 1s neces-
sary to carry out this procedure with caution since 1t
usually mvolves other cramial nerves

Other Pulmonary Disorders

European writers have reported benefrcial effects
from cervicothoracic sympathenc block i the man
agement of acute pulmonary edema and bronchial
hypersecretions and n the treatment of tuberculoss,
bronchial pneumoma and other pulmonary mfections
(47) Since I have not used this block for these pur-
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derived from the maximal coronary vasodilation pro
duced by the block In the few patients 1n whom I have
used this method, the results were far from impressive,
and I cannot recommend 1ts use

Cardiac Arrhythmia

The successful use of cervicothoracic bloch 1n the
management of intractable paroxysmal tachycardia and
other disturbances of cardiac rhythm due to emotional
and neurogenic factors has been reported (37) Ourre
sults with this method 1n five patients have not been
impressive since only two dertved benefit from 1t This
was probably due to the fact that the block was re
stricted to one side These results, together with those
reported 1 the hiterature suggest that 1f a unilateral
block 15 not successful 1n stopping the disturbance 1n
thythm, then a bilateral block should be performed
with a very short acting local anesthetic drug, such as
Nesacamne If the arrhythmia s temporarily eltmi
nated, the block should be repeated on two occastons
as prognostic tests and then the patient should be sub
jected to bilateral thoracic sympathectomy (95) In
very poor risk patients, mjection of neurolytic agents,
such as phenol or alcohol may be tried as a substitute
to operation

Pulmonary Disease
Pulmonary Embolism

In our experience, as well as that of others (49,
106), cervicothoracic sympathetic blocks have been
effective 1 providing prompt relief of pain, dyspnea,
orthopnea and cyanosis 1 patients with pulmonary
embolism, when the block has been done soon after
the attack Leriche (40), who was the first to suggest
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since 1t provides not only sympathetic interruption but
also analgesia, and 1t may be continued for several
days

ABDOMINAL VISCERAL DISEASES

Sympathetic blochs have been used for a number
of years as diagnostic, prognostic and/or therapeutic
procedures m a varety of abdommnal visceral disorders
In patients with chronic pain syndromes of the lower
esophagus, stomach, intestines, biltary organs, pan-
creas, or any other abdominal viscus, 1n whom sympa-
thectomy 1s contemplated, 1t 1s advisable to determine
preoperatively by means of nerve blocks the segments
that transmut the pamn and whether or not somatic
nerves of the parietal perttoneum are also 1nvolved
In such instances 1t 1s essential to limit the amount
of solution to 2 to 3 ml lest 1t diffuses to adjacent seg-
ments and thus produces misleading results

In selecting patrents with achalasia and cardiospasm
for surgical treatment directed at denervating the
cardia, 1t 1s important to differentiate with prognostic
nerve blocks between true cardiospasm and hyper-
trophic stenosis It should be mentioned, 1n passing,
that the results with sympathectomy have not been
impressive, and 1t 1s today generally agreed that direct
surgical procedures on the structure mvolved are far
more effectne The same may be said regarding
pylorospasm and functional spasm of other sphincters
Diagnostic prognostic blocks are also of value 1n neuro-
genic intestinal obstruction and megalocolon In both
of these conditions, these procedures may produce
lasting benefat

Paravertebral sympathetic block has been used as
a diagnostic and prognostic procedure 1n selecting pa-
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poses, I cannot give an optnion, but 1t seems very un
likely that such a procedure would produce more than
a placebo effect In Moore’s experience, this proce
dure has proved useless for these measures and other
disorders of the chest (107)

Other Disorders of the Chest

Cervico thoracic sympathetic blochs are sometimes
effective 1n reducing the pam and the edema associated
with the postmastectomy syndrome and 1n increasing
the function of the arm by decreasing contractures of
scars (47, 108) In order to obtamn optimal results,
1t 15 necessary for the patient to use the arm actively
and to keep 1t elevated whenever she 1sn’t using 1t
Blocks should be repeated every 4 to 5 days A neuro
lytic agent may be used if the results with the tem
porary blochs warrant prolonged interruption

Paravertebral sympathetic block has been advocated
as an effective adjunct m the management of the se
vere pain of acute herpes zoster (109) It has been
suggested that the nerve block not only relieves pam,
but ameliorates the physiopathologic process and thus
shortens the duration of the disease and decreases the
incidence of postherpetic neuralgia, but evidence that
such 1s the case 1s lacking Moreover, 1t should be
stressed that since pain in this condition 1s usually not
severe, and sice certain hazards are inherent 1n these
blocks, they should be reserved for the unusual patients
who experience severe pain  For optimal results 1t 18
necessary that the blocks be mstituted promptly and
continued for several days Neurolytic agents should
be avoirded 1n such cases since the chemical neuritts
may aggravate the symptomatology If 1t 1s feasible,
continuous epidural block 1s the procedure of chorce
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otomy, and 1t 15 to be preferred if the discase 1s hmited
to the viscera and 15 not Itkely to spread to the ab
dominal wall and 1nvolve somatic nerves 1n the parietal
peritoneum or pleura It 15 obvious, therefore, that
diagnostic prognostic blocks must be executed and 1n-
terpreted with skill if they are to be useful in helping
the neurosurgeon select the procedure of chorce

Therapy of Painful Abdominal Disorders

Patients with severe, intractable abdominal pamn, due
to disorders for which surgery 1s not indicated or must
be postponed, can be afforded complete relief with
various types of nerve blocks which interrupt pamn and
sympathetic pathways If the disease 1s a self-lmiting
condition which requires block for only several days,
repeated or continuous technics with local anesthetic
drugs are advisable On the other hand, if the condi-
tion 1s chronic or intractable, 1t will be necessary to
effect either chemical interruptron or surgical excision
of the sensory and sympathetic nerves to the viscera
If the pain 1s entirely due to visceral disorders without
mvolvement of the abdommal wall, mterruption of the
splanchnic nerves should provide complete relief

Acute Pancreatitis

It 15 now generally agreed that block therapy 1s the
best method of controlling the excruciating pam of
acute pancreatins (5, 12, 44, 110, 119, 122) This
method 1s particularly valuable in patients 1n whom
pain cannot be relieved with large doses of narcotics
even when these are administered mtravenously Some
wniters suggest that 1n additton to providing the much
needed relief, the bloch decreases the severity and
duration of the disease by mterrupting the reflex
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tients with abdomimnal pain of unknown orign for
possible neurosurgical intervention White and his
associates (95) report that this method has led to a
number of brlliant results after all other forms of
medical therapy and numerous 1ll advised abdominal
operations have fmled The writer 1s prompted to
warn once agan agamnst the impropriety of making de
ductions from the results obtamned from blocks with
out recourse to other clinical evidence Many of these
patients require 1 detaled study, including a neuro
logic examination and laboratory tests For proper
mterpretation of results, 1t 1s necessary to have a very
accurate knowledge of the mechamsms of referred
pun The results obtamned with paravertebral bloch
of the visceral sensory pathways should be repeated
and venified on several occasions, and perhaps cor
10borated with the results obtamned with segmental
epidural or subarachnowd block

In using paravertebral block of thoracic segments,
1t should be remembered that the procedure frequently
1nvolves not only the sympathetic and visceral afferent
components but also the somatic fibers which supply
the abdominal wall, because the solution frequently
spills to the spmal nerve This 1s a particularly m
portant consideration 1f the block procedure 1s bemng
employed to predict the effects of splanchnicectomy
or to help select other neurosurgical procedures Of
course patn 1n the viscera themselves 1s entirely elimi
nated if the visceral afferent fibers, which run 1n the
sympathetic trunks, are correctly bloched Moreover,
relief 1s sure to follow resection of these structures or
therr destruction with alcoho! without concomutant
analgesta of the abdominal wall Thus procedure has
obvious advantages over extensive rhizotomy or chord
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mechanism that contributes to the disturbed physi-
ology It 1s said that the sympathetic blockh combats
reflex spasm of the duodenum, sphincter of Oddi, and
the entire ductal system so that there 1s raprd release
of the extraductal pressure and an emptying of the
toxic flurd from the extrabiliary and pancreatic ductal
system It 1ssaid too that the block relieves the visceral
vasospasm which also contributes to the deranged
physiology, but proof that such 1s the case 1s lacking
The procedure definitely nhibits reflex teus which
frequently complicates acute pancreatiis The block
may be produced by individually mjecting the sympa-
thetic gangha, by splanchnic block or peridural mn
jection We prefer continuous peridural block because
1t provides prompt and complete relief, since 1t not
only interrupts the sympathetic and pain fibers to the
pancseas, but also the somatic pain nerves of the
parietal perttoneum which are frequently involved by
the chemical peritonitis

Acute Cholecystitis

Therapeutic blocks have been also used with suc
cess n relieving the pam and smooth muscle spasm and
reducing the inflammatory process of uncomplicated
acute cholecystnis (111)  However, this procedure
should be considered merely as a temporary measure
and reserved for patients who have severe, intractable
pain which cannot be relieved with narcotic analgesics
In such instances, continuous epidural block 1s pre
ferable because 1n addition to providing temporary
relief duning the preoperative perrod, 1t can be ex

tended to provide surgical anesthesia for the opera
tions
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T U W A4 S

Ticurt 21 Roentgenograms showing needles m place for
mnjecting the celitac plexus and spanchnic nerve  (A) Anterior
posterior view with a drawing of the gangla superimposed (B)
Lateral view with both needles i place (C) and (D) Diffusion
of 10 cc of 35% Diodrast injected through the right needle In
(A) and (C) note the relationship of the needles to the 12th
nb and the 1st lumbar vertebra (Bomcn Management of Pain
Courtesy Lea & Febiger )
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bemg prepared for surgery Continuous peridural
block 1s to be preferred because 1t can be extended
to the operative period for surgical anesthesta

Chromic Abdominal Pan

In poor risk patients with severe pain due to chronic
pancreatitis postcholecystectomy syndrome, 1diopathic
nephralgia, or any other disorder of the abdomnal
viscera splanchmc block with alcohol or phenol may
be considered as a substitute for sympathectomy Of
course 1 all these conditions 1t 1s necessary to be cer-
tamn of the diagnosts and to predict the effects of pro-
longed block with a temporary block It should also
be stressed that in most of these patients splanchnicec
tomy 1s a much better procedure than chemical sympa
thectomy

Pain due to malignancies of the abdominal viscera
15 rarely permanently reheved with chemcal or surgt
cal sympathectomy because 1t invaniably spreads to
mvolve somatic nerves Occasionally, however, the
physical condition of the patient and other circum-
stances indicate alcohol block of the splanchnic nerves
or the celiac plexus n the treatment of cancer of the
Iiver pancreas, spleen, or other viscera which do not
mnyvolve the abdominal wall In the event of subsequent
spread, the somatic nerves can then be blocked either
by paravertebral, mntercostal or subarachnord injection

Abdominal pamns, the cause of which cannot be
determined even by exploratory laparotomy, may re
quire sympathetic ganglonectomy or splanchnicectomy
for relief  Following test blocks with local anesthetic,
chemical sympathectomy may be a wise chotce n some

of these cases particularly if the patient s condition
1S poor
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Block of the appropriate sensory pathways 1s also
a very valuable procedure in managing acute, severe
biliary colic  Agam 1t should be stressed that this
method should be reserved for those patients who can
not be controlled with more conservative measures

Ureteral Colic

Paravertebral block of the splanchnic nerve and 1st
and 2nd lumbar gangha may be used in controlling
severe ureteral colic In a sigmficant number of pa
tients with this disorder treated in our clinic, the block
not only relieved the pain completely, but also relaxed
the ureter suffictently to permit advance of the stone
to a pomnt where 1t could be removed through a cysto-
scope, thus obviating an open operation Continuous
segmental epidural block 1s the procedure of choice
m these cases

Other Acute Disorders

French and Italian writers have reported the success-
ful use of sympathetic block 1n the treatment of acute
orchitis and salpimgitis (12, 34, 40, 46) In the few
cases tried 1n our clinic, the results have been equivocal
and, therefore, I cannot recommend the procedure

Paravertebral block of the lumbar sympathetic chain
with large volumes has also been used i the diagnosis
and treatment of dysmenorrhea Presacral neurectomy
produces better results

Occastonally blocks may be indicated during the
preoperative period 1n patients with severe, intractable
pan due to surgical disorders, such as ruptured peptic
ulcer, 1n order to afford the patient relief while he 1s
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have had no expertence 1 the use of nerve blocks 1n
either of these conditions, and cannot render an
opimion concerning their value However, the fact that
no confirmative reports have been published, mndicates
that this method 15 not very effective

Sympathetic 1nterruption induced by block of para-
vertebral gangha splanchnic nerve, or celiac plexus, or
by the pendural method, 15 of considerable value mn the
management of severe paralytie, acute 1leus 1 have
encountered three patients who were monbund as a
direct result of extreme degrees of 1leus, but who made
remarkable recoveries followng a block carned out
continuously for several days

I have used continuous sympathetic block with
benefictal effects 1n patients with reflex anuria, and
also in an attempt to control the hypertension as-
sociated with preeclampsia or eclaropsia  Nerve block
technics can be used as a temporary therapeutic meas
ure to great advantage in severe hypertensive crises
when a quick effect 1s desired, and as a means of 1m-
proving the condition of the patient for the operation

In some patients properly execated blocks may be
hifesaving

Diseases of the Urinary Bladder

Block of the 3rd and 4th sacral (parasympathetic)
nerves 1s a valuable adjunct 1n the management of
certain patients with uriary retention due to para
plegia These procedures are partcularly valuable as
dragnostic prognostic measures m predicting the effects
of alcohol block or transsacral rhizotomy which are
tz(ir;s‘;t)iered as the defimtne therapy m such cases

Paras ertebral sympathetic block of the lower lumbar



184 THERAPEUTIC NERVE BLOCKS

A number of European chinictans have reported the
successful use of bilateral splanchmc block 1n the
treatment of the wvisceral crists of tabes (37) My
experience together with reports from other clinics
prompts me to state that this procedure 1s useless and
that chordotomy 1s the method of choice

Aneurysm of the abdominal 2orta 1s sometimes the
basis of severe, persistent, epigastric pawn radiating to
the back Surgical exciston and replacement 1s the
treatment of choice, but if this cannot be carried out,
paravertebral block, first with local anesthetic drugs
and later with alcohol, may be considered

Therapy of Nonpamnful Visceral Disorders

A number of abdominal disorders due to autonomic
mmbalance have been treated with autonomic interrup
tron with varying success It has already been men
tioned that patients with congemtal magacolon or
neurogenic intestinal obstruction may dertve prolonged
benefit from temporary sympathetic terruption
Although some writers (5, 12) have advocated the
use of alcohol splanchnic block for the therapy of
peptic ulcer mn an effort to mmprove circulation and
enhance healing, this method cannot be considered
sertously 1n view of recent developments in the treat
ment of this disease The same may be said of the use
of this method as suggested by a number of European
authors (12, 112) m treating diabetes mellitus

Ochsner and his assoctates (17 113) have success
fully treated a number of patients with fibrocystic
disease of the pancreas by splanchnic block and/or
splanchnicectomy Luzuy (34) reported a number of
cases of pylorospasm 1n infants treated with repeated
sympathetic nerve bloch with excellent’ results I
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tave had no experience 1n the use of nerve blocks 1
etther of these condittons, and cannot render an
opston concerning therr value  However, the fact that
no confirmative reports have been published, indicates
that this method s not very effective

Sympathetic mterruption induced by block of para-
vertebral gangha splanchnic nerve, or cehiac plexus, or
by the penidural method, 15 of constderable value n the
management of severe paralytic acute Beus 1 have
encountered three pauents who were monbund as a
direct result of extreme degrees of ileus, but who made
remarhable recoveries following a block carned out
continuously for several days

I have used contmuous sympathetic block with
beneficial effects in patients with reflex anuna, and
also 1 an attempt to control the hypertension as-
sociated with preeclampsia or eclampsia Nerve block
technics can be used as a temporary therapeutic meas-
ure to great advantage in severe hypertensive crises
when a quick effect 15 desired, and as a means of 1m
proving the condition of the patient for the operation

In some patients properly executed blocks may be
hfesaving

Diseases of the Urinary Bladder

Block of the 3rd and 4th sacral (parasympathetic)
nerves 1s a valuable adjunct i the management of
certamn patrents with urinary retention due to para-
plegia  These procedures are particularly valuable as
dragnostic prognostic measures in predicting the effects

of alcohol block or transsacral rizotomy which are

(ét;r;s‘;c)iered as the defimtive therapy m such cases

Paravertebral sympathetic block of the lower lumbar
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segments has been advocated 1n the treatment of
severe pamn assocrated with cystitis and other bladder
disorders Perhaps these measures may be used as
prognostic procedures to predict the effects of sympa-
thectomy when such an operation 1s being considered
However, 1n most mstances 1t will be necessary to block
the 2nd, 3rd and 4th sacral nerves which carry the
sensory fibers from the bladder We have used this
procedure with beneficial results in several patients
with severe vesical spasm accompamed by excruciating
pain due to cystiis Continuous block by the caudal
route 1s more practical

Miscellaneous Indications for
Sympathetic Block

Sympathetic block has been advocated as an adjunc-
tive measure 1n the management of cancer pamn 1n
patients who experience a diffuse, burning discomfort
along with the severe, intractable pamn In such cases,
1t 1s necessary to mterrupt the involved sympathetic
pathways n addition to the somatic nerves 1n order to
obtain complete rehef As previously mentioned,
sympathetic blocks are also frequently employed as
adjuncts to somatic nerve block m the treatment of
myofascial and other musculosheletal disorders

Extensive vasomotor block has been employed as
a prognostic measure 1n selecting patients with hyper-
tension for sympathectomy It 1s hardly necessary to
pomnt out that this should be considered as only one
of the many preoperative tests which can be used for
this purpose Moreover, 1t should be emphasized that
while the block 1s useful in predicting the immediate
effects of the operation, the long term effect of sympa-
thectomtes does not correspond with these results
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Beneficial effects follow sympathectomy even 1n pa-
tients 1n whom the operation fails to produce a lower-
mg of the blood pressure



CHAPTER X

BLOCK OF SPINAL NERVES

(Somatic Nerie Block)

BEGIONAL BLOCK of one or more of the 31 pairs of
the symmetrically arranged spinal nerves may be used
as a diagnostic, prognostic and therapeutic measure
in the management of many disorders The interrup
tion may be carried out at various pomts along the
course of the nerve or nerves from their attachment
to the spinal cord to their very termination in the
tissues, as depicted m figure 22 Since subarachnoid
and extradural block will be discussed n subsequent
chapters, the present discussion will be Irmited to
block of spinal nerves distal to the intervertebral
foramma Although such procedures are frequently
called somatic nerve blocks to distmguish them from
a pure autonomic (sympathetic) nerve bloch, as 1s well
known, formed spimal nerves contain sympathetic or
parasympathetic fibers as well as somatic sensory and
somatic motor neurons

Block of the spimnal nerves 1s usually employed
primarily to interrupt sensory but particularly pamn
pathways 1n the management of severe, acute or
chronic pain Less frequently 1t 1s employed to block
nerve supply to skeletal muscles to control sheletal

188
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Paravertetral Somatlc
erve Block

Baraverrsiral

etic

|Ganqlion Blacs. A

I B Sdbarachnoid Block
Peridural Block

FiGUuRe 22 Various sites where a typical (thoracic) spinal

nerve may be blocked (Bonica Management of Pain Courtesy
Lea & Febiger }

muscle spasm  Thirdly, since the mxed nerves
to the extremities contain sympathetic fibers, regional
block of these structures 1s employed to effect svmpa-
thetic interruption as a complement to paravertebral
sympathetic block or m order to confirm the results
obtained therefrom Obwviously then block of spinal
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nerves can be employed in the management of neu
ralgia, causalgia and other reflex dystrophies, musculo
skeletal pain, pamn due to cancer and other neoplastic
disease, and also pamnful conditions of the skin, sub
cutaneous tissue and fascta However, as 1t will be
stressed, in many of these conditions pure sympathetic
block, or extradural block, or subarachnoid block may
be preferred, and block of the spinal nerves may be
considered secondary in importance

Before proceeding with the discussions of the
various technics of blocking the spinal nerves, some
general comments concerning neuralgia and cancer
pain should be made

Neuralgia

Neuralgia 1s frequently used by both medical and
lay public interchangeably with neurttis, radiculitis and
neuropathy In this monograph the use of this term
1s reserved to the literal connotation — painful sensa
tron 1n the regton of one or more of the spinal or crantal
nerves Neuralgia 1s the symptomatic expression of a
neuropathy, radiculopathy, or myelopathy, which 1s
usually a result of inflammatory, circulatory, toxic,
degenerative, metabolic or neoplastic disturbances Not
infrequently 1t signals organic disease and for weeks,
months, or years may be the only manifestation of the
pathologic process Sometimes 1t 1s the expression of
some systemic infection, nutritional defictency or other
constitutional disturbance, which for some unkown
reason, has a selective affimity for a specific nerve or
nerves Occastonally, neuralgia constitutes the entire
clinical syndrome without any apparent etiologic basis
or structural changes, as occurs 1n tic douloureux
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Very rarely neuralgia may be a symptom of thalamic
pam and other central pain disorders

It 15 very obvious that to treat neuralgia properly
1t 15 most important to ascertain the cause and remove
it, 1f possible The essentiality of adhering to this
most 1mportant basic principle cannot be overempha-
sized This 1s a requisite particularly important to the
physician who employs nerve block as a method of
management for 1t 15 all too easy to employ this method
wrongly so that the patient and everyone concerned
in his management may be musled into carrying out a
disastrous measure On the other hand, 1n patients mn
whom 1t 15 not feasible to elminate the cause, and there
15 great need of providing the patient with symp-
tomatic relief, nerve blocks of the appropriate path-
ways may be used to advantage to help to make the
diagnos:s, to help predict the effects of a more defini-
tive nterruption, such as neurosurgery or alcohol mn
jection, and to help 1n the treatment of the neuralgia

Cancer Pamn

Block of sensory nerves has particular usefulness in
the management of cancer pain  Although this method
has certain himitations, 1t has more to offer than nar-
cotic analgesics and should be employed as a comple-
ment to these drugs, and/or neurosurgery (15, 16)
Effective blocks produce adequate relief of pan,
enable the sufferer to receive more ntensive radration
therapy and other forms of medical treatment which
otherwise could not be tolerated When properly car-
ried out and effective, nerve blocks are not accom-
pamed by the depression of respiration, crrculation,
gastromntestinal function and other wisceral disturb
ances iherent 1n narcotic therapy In patients whose
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physical condition contraindicates neurosurgtcal nter-
ruption, proper application of nerve blocks with neu
rolytic agents can be considered as a good substitute
for the more major procedure

The selection of the appropriate techmic depends
upon the location and nature of the pan, the type of
neoplasm and 1ts grade of differentiation, and the struc-
tures 1t might invade (49) It 1s essential that a block
procedure 1s selected which will afford sufficient wide-
spread analgesia to obviate repeated attempts One of
the most 1mportant factors 1n the selection of the op
timal technic 1s to consider the mechanisms producing
the pain, which may be caused by

{1) Compression of nerve roots nerve trunks or plexuses
by the tumor or compression by mctas!anc fracture of bone
adjicent to the nerves resul h d
or neuropathy which 1s accompamcd by sharp well localized
projected pain typical of neuralgia

(2) Infiltration of the nerves and blood vessels by tumor
cells resulting in a perivascular and perineural Iymphangitis
and consequent irritation of the sensory nerve endings pro
ducing a diffuse burning pamn

(3) Obstruction of 1 viscus particularly the gastroimntestinal
and nary tract with production of true
visceral pain which s charactenstlcally dull, diffuse and
poorly localized

(4) Occlusion of blood vessels either partial or complete
by an adjicent tumor producing venous engorgement or
arterial 1schemin or both

(5) Infiltration tumefaction and swelling 1n tissues invested
snugly by fascia periosteum or other pain sensitive structures

(6) Necrosis infection or inflammation of pain sensitive
structures produced by contiguous tumors

It should be again stressed that this method should
be reserved for patients who are 1 poor physical con
dition, or those who have such rapidly growing tumors
that the life expectancy 1s considered to be only a few
weeks or less than two months Moreover, 1n order to
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obtain optimal results 1t 1s necessary to integrate this
method with other forms of treatment Palhative pro-
cedures such as by pass operations n the gastrom-
testinal tract, radiation therapy, castration, the admin-
wstration of endocrines mitrogen mustard, and radio-
active compounds, bilateral adrenalectomy and other
procedures which temporanly eliminate the cause of
the pan, first must be tried 1n ndicated cases The
relief of pain accompanying these measures 1s often
dramatic and represents a gain in time and courage
It 1s only when these measures fail or are not feasible
that the symptomatic control of pain with narcotics,
nerve blocks and/or neurosurgery should be consid-
ered

Although a discussion of narcotic analgesia 1s be-
yond the scope of this monograph, I cannot avoid mak-
g a few comments concerning therr use While the
proper use of these drugs can be considered of great
value and a true blessing to patients with cancer pain,
the simphieity of thetr admimistration and their mex-
pensiveness — desirable qualities of any drug — fre-
quently favors their misuse It should be remembered
that narcotics while effective 1n making pain more
bearable for the patient, never really abolish it  More-
over, they produce depression of respiration, and of gas-
tromntestinal and other visceral functions The attitude
of some physicians to ‘snow the patient under because
the end 1s mevitable’ denotes a lack of understanding
of the problem and may be productive of unnecessarily
premature tolerance, thus precluding relief for the
patient n the latter stages of the disease even with
massive doses of narcotic drugs Therefore, 1t 1s es
sential to consider the early use of some method of
Interrupting pan pathways which makes possible the
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postponement of narcotic therapy and consequent de
velopment of tolerance until near the end

Patients who have been on prolonged narcotic thera
py and require large amounts of these drugs at the
time the block or neurosurgery 1s carried out, are ltkely
to develop marked resptratory depresston, or even
apnea, when the stimulus of the severe pamn 1s sud
denly ehminated Obwviously, the respiration must be
carefully observed during and immediately after the
procedure 1s carried out

A BLOCK OF CERVICAL
SPINAL NERVES

Paravertebral Block

Paravertebral block of one or more of the eight
cervical nerves 1s occasionally employed 1n controlling
severe neuralgia, headache, muscle spasm 1n the nech
region, and other disorders mnvolving structures sup
plied by these nerves Before these clinical applications
are considered, 1t needs to be mentioned that certamn
complications may result following the use of this
method Paravertebral block m any segment 1s 1n-
herent 1n the serious hazard of accidental subarachnoid
mjection This complication 1s especrally sertous in
the cervical region because 1t will inevitably involve the
phrenic nerve and perhaps the upper intercostal nerves
and even the respiratory center with consequent resp!
ratory nsufficiency or paralysis Moreover, general
toxic reactrons occur more frequently following para
vertebral block 1n this region probably because of the
great vascularity of the neck Other complications
which may occur include concomitant block of the
cervical sympathetic nerves with development of
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FiGure 23 Technic of paravcrtebral injection of cervical
neres Upper figure 1illustrates the position of the patient
Note that the head 1s turned to the opposite side and the paticnt
has a small pillow under the upper portion of the thoracic gpinc
and neck in order to make the transverse processes of the «rvs

(Continued on n zt yayr )
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Horner’s syndrome and involvement of the superior
and recurrent laryngeal nerves, and perhaps even the
trunk of the vagus All of these can be avoided by
using proper technic and small volumes of solutions

In carrying out paravertebral block 1n patients with
neuropathy, 1t 1s essential to avoid contact with the
nerve lest the needle aggravate the edema and other
pathologic processes Infiltration 1n the general region
of the nerve 1s sufficient In addition to rehieving the
pain and muscle spasm, the local anesthetic produces
vasodilatation of the region and may thus enhance re
versal of the neurologic process Alcohol should
never be employed except in patients with moperable
neoplastic disease or 1n the unusual patient with arth-
ritts or other chronic organic disorders which are pro
ducing severe pain that cannot be managed in any
other way

Neuralgia

In young people neuralgia s usually due to injury
which produces a subluxation of the cervical spine with
consequent mechanical neuropathy, or hermation of
the mtervertebral disc Subluxation or dislocation 1s
especially important in the upper cervical spmne be
cause the peculiar articulation of the upper two cervi
cal vertebra make the nerves vulnerable to trauma as

cal vertebrae more prormnent The tips of the transverse proc
esses are palpated and skin wheals are formed at these pomnts
Each needle then 1s mserted perpendicular to the skin until
the nerve 1s contacted Lower figure shows the needle in place
with 1ts t1p near the 3rd cervical nerve on the left For diag
nostic and prognostic blocks 1t 1s advisable to contact the nerve
and ehieit paresthesia prior to injecting 2 to 3 ml of sclution
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they hie upon the vertebral arches of the axis and the
atlas instead of occupymng ntervertebral foramna The
postersor division of the second nerve, which becomes
the greater occipttal nerve, 1s particularly hiable to
such 1njury, resulting from direct trauma to the head,
or as 2 whip lash recerved when a car 15 struch from
the rear by another automobile

These posttraumatic disorders produce a mechanical
neuropathy with consequent neuralgia m the distribu
tion of the greater and lesser occipital nerves and fre-
quently associated muscle spasm Most of these con-
ditons are managed with conservative treatment con-
sisting of traction, physical therapy and analgesics
Paravertebral nerve blochs have a limted usefuiness
as an adjunct to control severe pam, although oc-
casionally the block interrupts a vicious circle and thus
produces prolonged benefit Nerve blocks may also be
used as a diagnostic procedure to determine which
nerve 1s affected For such purposes the volume must
be hmited to 2 to 3 ml lest the solution diffuses to
volve adjacent nerves

Neuralgia n the lower cervical region, usually called
cervicobrachial neuralgia, 1 young people 1s frequent-
ly due to mjury with consequent partial or complete
hermation of the intervertebral disc, or perhaps a Tmid
subluxation which produces root sleeve fibrosis Oc-
casionally myury produces stretching or partial tear
of nerve roots or nerves, or fracture of the vertebrae
with consequent compresston of the nerve These con-
ditions are mamfested by neuralgsa and frequently by
a reflex muscle spasm which contributes to the physio-
pathology ‘Treatment usually consists of traction and
physical therapy, and paravertebral blocks are used
only to relieve severe pam and muscle spasm
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In older patients oceipital and cervicobrachial neu
ralgia are due to osteophytes and other vertebral path
ology sccondary to arthritis In addition to the pam
which may be severe and may be local as well as neu
ralgic, there 15 usually reflex muscle spasm In such
patients blochs are also reserved for the control of
very severe pain and muscle spasm

Headache

Paravertebral block of the upper cervical nerves
may be employed 1n the treatment of the so-called
rheumatic or ndurative headache and posttraumatic
and postconcusston headache Indurative headache 1s
an 11l defmed condition associated with tenderness 1n
the muscle and fascia i the suboceipital regton and 1s
thought to be due to fibrositis It 1s usually seen 1n
elderly individuals and may be related to arthnitis
Frequently there 1s tenderncss in the muscle and fascia
wiich leads one to suspeet that perhaps this might be
a chronic myofascial syndrome In any event, the con
dition can be marhkedly rclteved with paravertebral
njection  Some patients respond with prolonged symp
tomatic relief after several such injections are carried
out

Posttraumatic headache may be a mild occipital
neuralgta sccondary to vertebral pathology, or 1t might
be part of the postconcussion syndrome The latter
term 1s reserved for those patients who present a his
tory of mjury to the cranium followed by unconscious
ness and subsequently complain of headache, dizzi-
ness, or both, without evidence of fracture to the skull
or other neurologtc findings In erther case the head
ache 15 frequently accompanied by severe muscle
spasm Repeated paravertebral mjection with Ponto
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came or Nupercame may effect long lasting relief
Some have reported periarterial mfiitration of the prin-
ciple arteries of the scalp as the best method of treat-
ment (44) 1t 1s of course essential to be certamn of
the diagnosis before block therapy 1s considered

Mausculoskeletal Disorders

QOccastonally subluxation, dislocation, fracture,
arthritis, and other musculoskeletal disorders produce
a severe localized pain which can be relieved with
simple local infiltratton On the other hand, if this
proves meffective, or the pamn 1s widespread and 1s
assoctated with extensive muscle spasm, paravertebral
mjection should be carried out

Spasm of the suboccipital and other muscles of the
neck may represent a reflex disturbance caused by
diseases of the eyes, nose and paranasal sinuses, and
other lesions of the face (49, 115) This reference
can be explained by the fact that these structures are
supplied by the upper cervical segments of the spinal
cord which are 1n close relation to the spinal tract and
nucleus of the trigeminal nerve Even more frequently
spasm of neck muscles 15 psychogenically induced and
1s a manifestation of tension In either case, 1t becomes
a new source of noxious stimulation which produces
pan and aggravates the physiopathology For this
reason 1t 15 necessary to elimmate the muscle spasm
with block n the form of local nfiltration or para-
vertebral 1njection of the cervical nerves Dilute solu-
tions of Pontocamne or Nupercaine are best for thys
purpose The use of Medco Sonlator

m conjunction
with the blocks enhances their effects '
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In older patients occipital and cervicobrachial neu
ralgia are due to osteophytes and other vertebral path
ology secondary to arthritis In addition to the pamn
which may be severe and may be local as well as neu
ralgic, there 1s usually reflex muscle spasm In such
patients blocks are also reserved for the control of
very severe pain and muscle spasm

Headache

Paravertebral block of the upper cervical nerves
may be cmployed 1n the treatment of the so-called
rheumatic or mdurative headache and posttraumatic
and postconcussion headache Indurative headache 1s
an 1ll defined condition associated with tenderncss 1n
the muscle and fascia in the suboccipital region and 15
thought to be due to fibrositis It 15 usually seen 1n
clderly individuals and may be related to arthritis
Frequently there 15 tenderness 1n the muscle and fascta
which leads one to suspect that perhaps this might be
a chronic myofascial syndrome In any event, the con
dition can be markedly relieved with paravertebral
injectron  Some patients respond with prolonged symp
tomatic relief after several such mnjections are carrted
out

Posttraumatic headache may be a mild occipital
neuralgia secondary to vertebral pathology, or 1t might
be part of the postconcussion syndrome The latter
term 1s reserved for those patients who present a his
tory of ijury to the cranium followed by unconscious
ness and subsequently complan of headache, dizzt
ness, or both, without evidence of fracture to the shull
or other neurologic findings In either case the head
ache 1s frequently accompanied by severe muscle
spasm Repeated paravertebral mjection with Ponto
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course, the cause of the pan cannot be eliminated
and more conservative measures have failed

Phrenic Nerve Block

Block of the phremc nerve 1s primarly indicated
1n the management of intractable hiccoughs The block
affords temporary respite and occasionally produces
prolonged reltef by breaking up the vicious circle It
may also be used to manage pain 1n the structures sup-
phed by sensory fibers of the phremics These include
pericardium, diaphragmatic pleura and peritoneum,
the inferior vena cava, suprarenal gland, and oc-
caswonally the galtbladder

The simplest method of blocking the phrenic nerve
1s by injecting the solution anterior to the scalenus
anticus muscle approximately 3 cm above the clavicle
Unfortunately, anatomic vaniations mn the position of
the nerve, together with frequent presence of accessory
nerves and the many complex fascial structures in
this regton, are factors which cause a relatively high
percentage of faillure The use of dilute solutions of
Xylocamne or other local anesthetic drug with high
penetrance helps to decrease the incidence of failures
A paravertebral block of the 3rd, 4th, and 5th cervical
nerves may be used as an alternative technic

Caution must be exercised 1n using this technic 1n
patients with pulmonary disease or a fixed thoracic
cage or both, especially 1f a bilateral block 1s needed
It 1s best to first use a drug which produces a block
of short duration, and 1f the patient does not expen
ence any respiratory difficulties, the block 1s repeated
Wwith a longer lasting agent as frequently as 1s necessary ..
to control the hiccoughs or pamn h
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Cancer Pain

Neoplastic lesions 1n the occipital region, nech,
supraclavicular region, or upper extremity may ind:
cate paravertebral blocks for the relief of severe in
tractable pain  Cancer of the shin and other soft tissue
1n this region may progress to ulceration, particularly
after x ray therapy and may be the cause of severe pamn
which often fails to respond to conservative manage
ments This may also be the case of pulmonary sulcus
or Pancoast tumor, which 1s a frequent cause of severe
pain 1n the medial side of the upper extremuties In
such mstances paravertebral block should be consid
ered A prognostic injection with local anesthetic drug
1s first carried out and then alcohol For best results
the alcohol should be 1njected i very close proximity
of, or into, the nerve

Ocapital Nerve Block

Block of the greater and third occipital nerves just
above the superior nuchal line may be used in the
treatment of occipital headache, neuralgia, and cancer
pain of the posterior portion of the head Curtously
enough, this procedure 1s frequently effective 1n reliev-
g neuralgia due to vertebral pathology or disorders
i the soft tissues of the neck proximal to the point
of mjection In view of the fact that occipital nerve
block 1s simpler than paravertebial injection, 1t may
be tried first

A long, 25 gauge needle attached to a 5 cc syringe
1s used, and 1t 18 not necessary to form a shin wheal
Injection of 2 to 4 cc of solution 1s usually sufficrent
In severe, mtractable, chronic pan, 1t may be deemed
advisable to 1nject the nerve with alcohol, provided, of
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course, the cause of the pan cannot be climmated
and more conservative measures have failed

Phremec Nerve Block

Bloch of the phrenic nerve 15 primanly indicated
n the management of intractable hiccoughs The block
affords temporary respite and occastonally produces
prolonged relief by breahing up the vicious circle It
may also be used to manage pain 1n the structures sup-
phied by sensory fibers of the phrenics These include
penicardium, diaphragmatic pleura and peritoneum,
the mferior vena cava, suprarenal gland and oc-
casionally the gallbladder

The sunplest method of blocking the phrenic nenve
15 by injecting the solution anterior to the scalenus
anticus muscle approximately 3 cm above the clavicle
Unfortunately, anatormc vanations in the position of
the nerve, together with frequent presence of accessory
herves and the many complex fascial structures in
this region are factors which cause a relatively high
percentage of fallure The use of dilute solutions of
Xylacaine or other local anesthetic drug with high
penctrance helps to decrease the mcidence of failures
A paravertebral block of the 3rd, 4th, and 5th cervical
nerves may be used as an alternative technic

Caution must be exercised 1n using this technic 1n
patients with pulmonary disease or a fixed thoracic
cage or both, ¢specially if a bilateral block 1s needed
It 15 best to first use a drug which produces a block
of short duration, and sf the patient does not expen
eénce any rcspiratary difficulties, the block 15 repeated

with a longer lasting agent as frequently as 1s necessary
to control the hiccoughs or parm s
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Block of the Brachial Plexus

The simplicity and facility of carrying out brachial
plexus block, together with the fact that with proper
technic 1t 1s successful 1 a very high per cent of cases
mahes this procedure one of the most useful methods
not only for surgical anesthesia, but also as a diag
nostic, prognostic, and therapeutic measure Since
the brachial plexus contamns all of the sensory fibers for
the upper extremity (except for the skin of the deltoid

'“‘\-/

FiGure 24A A Diagram depicting brachwl plexus block
by the supraclavicular technic The skin wheal 1s formed about
1 cm above the midpoint of the clavicle and the needle mserted
in a downward backward and shghtly mward direction until
paresthesia 1s ehcited mdicating contact with the plexus The
needle 15 mserted three different times as shown in Figure 25B
Please note that at the pomnt of ijechion the nb extends m an
anteroposterior direction
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recion and the medial aspect of the upper arm) 1t may
be employed to control severe brachial neuralgia and
severe posttraumatic, or postoperatne pam  Oc-
castonally, 1t 1s used as a temporary measure to con-
trol severe pain due to an extensn e neoplastic lesion 1n
the upper extremity or the shoulder

Since all of the sympathetic fibers destined for the
hand, forearm, and lower two-thirds of the arm are
carnied by the nerves dernved from the brachial plexus,
block of this structure 1s a most effective measure to
produce concomutant vasodilatation and analgesia
peripheral vascular disorders, causalgla and other
sympathetic reflex dystrophies It 1s very useful to
ascertain the degree of vasospasm and thus correlate
the results of cervicothoracic sympathetic blockh It
may be employed effectively as a diagnostic and prog-
nostic measure 1 patients with phantom hinb pam
and other types of post amputation pain and in man-
aging scalenus anticus syndrome and other costoclavi-
cular disorders It may also be used to differentiate
pain of peripheral ongin from that caused by dis-
orders of the central nervous system

One of the sigmftcant disadvantages of brachial
plexus block, and also a drawback to bloching any
somatic nerve which supplies an extremuty, 1s the re-
sultant muscular weakness or paralysis and the loss of
proprioception and touch sensation which result 1n a
practically useless imb Therefore, except 1n very ex-
treme cases of patients with moperable lesrons that
are producing severe, excruciating intractable pam,
prolonged blocks with alcohol or any other neurolytic
agents are absolutely contramndicated

In passing 1t should be mentioned that the most
frequent serious complication of brachial plexus block
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Block of the Brachial Plexus

The simplicity and facility of carrying out brachial
plexus block, together with the fact that with proper
technic 1t 1s successful 1n a very high per cent of cases
makes this procedure one of the most useful methods
not only for surgical anesthesia, but also as a diag
nostic, prognostic, and therapeutic measure Since
the brachial plexus contains all of the sensory fibers for
the upper extremity (except for the shin of the deltoid

Ticure 24A A Diagram depicting brachial plexus block
by the supraclavicular technic  The skin wheal 1s formed about
1 cm above the midpormnt of the clavicle and the needle inserted
m a downward backward and shghtly mward direction until
paresthesia 1s ebicited, indicating contact with the plexus The
needle 1s nserted three different times as shown in Migure 25B
Please note that at the pomnt of injection the rib extends m an
anteroposterior direction
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Subrascapular Nerve Block

Block of the suprascapular nerve, a branch of the
brachial plexus and the major sensory nerve supply
to the shoulder jomnt, 1s a very useful procedure for
the management of pan n the shoulder It 1s espe-
cally indicated to control severe pamn produced by
bursitis, tendimitis, acute periarthntis, arthntis, and
severe pamn that follows injury or operations of the
shoulder Suprascapular nerve block 1s usually reserved
for those patients n whom local block therapy and
mntraarticular and penarticular njection of sterowds
fails to provide adequate relief As previously men
tioned, when suprascapular nerve block 1s employed,
it 1s frequently combined with cervicothoracic sympa-
thetic block, as well as the other conservative measures

Suprascapular nerve block 1s accomphshed at the
suprascapular notch (Fig 25) Although m most 1n-
stances this block 1s relatively simple, occasionally 1t 1s
difficult to contact the nerve and the solution 1s 1njected
within the muscle mass, resulting i farlure In such
mstances, roentgenograms may be used to aid the
placement of the needle Paralysis of the supraspimatus
and mfraspmatus results i some disability Pneu
mothorax 15 rare and may result from inadvertently
advancing the needle too far antertorly with conse-
quent puncture of the lung

Block of the Median, Ulnar and

Radial Nerves
The three major nerves which supply the upper ex-

trel;r;lty may be blocked with a single injection m the
axilla or n the medial aspect of the uppermost part of
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Figure 24B  Sagittal section showmg author s modification
of brachal plexus block by the supraclavicular techme The
first anyection 1s made through the middle needle the second
through the needle which has its pomnt 1 cm antertor of that
of the first needle and in 1mmediate proxamity to the subclavian
artery and the third mnjection made through a needle which has
1ts pomt 1 ¢cm posterior to that of the first Injections are made
when paresthesia 1s ehcited 1n the course of advancing the
needle from the shin to the Ist b and also as the needle 1s
withdrawn from the 1st rib to the skin 10 ml of solution 1s
myjected through each of the three needles thus creating a wall
of anesthesia between the first nb and the skin through which
the plexus must pass Insert A 1s an enlargement of the region
where the mjection 1s done Note the relation of the plexus to
the 1st mb and the clavicle to the subclavian artery and vemn
and to the scal 1 (B) Ind < te of sagittal sec
tion (Bonica Management of Pain Courtesy Lea & Febiger }

1s puncture of the lung with consequent pneumothorax
This does not create a serious problem except in pa
uents with emphysema and other pulmonary diseases
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orders of the hand, forearm and lower arm, as dis
cussed under brachal plexus block

Any one of the three major nerves may be bloched
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FIGURE 26 Technic of blocking the median and radwal
neries at the elbow Figure on the left shows antenior view of
antecubital fossa Note the relationship of the median nerve
Just medial to the brachial artery (A) Shows single injection
technic used when paresthesia 1s ehicited  Note that the needle
for median nerve block (1) 1s just medial to the vessel and at
a pomnt midway between the medial eprcondyle and the medial
edge of the biceps tendon and the needle for radial nerve block
(2) 1s 1 cm lateral to the lateral edge of the biceps tendon
(B) Shows fanwise mjections used when no paresthesia 1s
elieited for bloching the median nene (After Bomca )
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the arm, where they are 1n close relationship to the
axulary and the brachial arteries Such a procedure
may be used as a diagnostic, prognostic and/or thera
peutic measure 1 the management of any of the dis

~. - - - 1

Frourr 25  Anatomy and techmic of suprascapular nerve
block (A) Distribution of the nerve after 1t passes through the
suprascapular notch underneath the superior transverse scapu
lar igament In addition to the muscular branches shown, the
nerve supphes important branches to the shoulder jomt and
1its periarticular tissues  (B) Shows method of determining
landmarks A line 1s driwn along the spmne of the scapula and
another one bisecting the inferior angle of the scapula The
upper outer triangle formed by the mtersecting lines 1s bisected
and a wheal formed on this bisector about 1%% cm from the
angle Through this wheal a 22 gauge 8 em needle 1s imntro
duced so that a shaft directed shghtly downward and medially
to make contact with the supraspinatus fossa just lateral to
the suprascapular notch The needle 1s then withdrawn and
reintroduced medially until the point enters the notch to pro
duce paresthesia  The small 1nset 1n the center shows another
method of locating the nerve mserting the needle 1n a fan wise
fashion 1n order to locate the notch and the nerve (Bonica
Management of Pain Courtesy Lea & Febiger )
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Fiaure 27 Median and ulnar nerie block at the unist The
figure on the left shows the sites of the skin wheal for median
nerve block between the tendons of the palmans longus and
flexor carpn radialis and that for the ulnar nerve just lateral
(radhal) to the tendon of the flexor carp: ulnans muscle The
nset 15 a cross section showing direction of the needles (1)
median (2a) ulnar block by antenor approach and (2b) ulnar
block by the median approach. (Bomica Management of Pan
Lea & Febiger)

B BLOCK OF THORACIC
SPINAL NERVES
Paravertebral Block

Paravertebral block of the thoracic spinal nerves 1s
a very useful procedure 1n managing many disorders
mvolvng the thoracic cage as well as the abdominal
and thoracic viscera  Since paravertebral block affects
the entire formed spinal nenve, mcluding the recurrent
branch which supplies the vertebra and a segment of
the meminges this procedure 15 useful m controlling
severe pain due to vertebral and meningeal disorders
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individually 1n the lower part of the arm, or at the
elbow or wrist Above the lower third of the arm the
median and ulnar nerves are 1 close proxumty and
therefore 1t 15 necessary to elicit paresthesia and to
employ very small volumes mn order to effect a specific
block of either nerve Block of the radial perve may
be carried out on the lateral aspect of the arm as the
nerve winds around the musculospiral groove between
the medial and lateral heads of the triceps muscle

Specific block of each of the three nerves 1s best
carried out at the elbow or wnst Selection of erther
stite depends on the site of the lesion These technics
are particularly useful as prognostic blocks to ascertain
the degree of vasospasm 1n peripheral vascular dis
ease In this connection 1t should be emphastzed that
there 1s a significant overlap of the three nerves m
supplymng the vessels to the fingers

I have used block of the three major nerves at the
elbow and wnist with a concomitant subcutaneous
filtration to anesthetize the extremty distal to the block
m controlling severe, intractable tching and other dis-
comfort which 1s sometimes seen 1n dermatologic dis-
orders By producmg a block lasting for several hours
the patient 1s afforded respite from the itching and 15
better able to control the urge to scratch In this way,
the victous cycle of itch scratch itch may be broken
and a cure effected For best results, 1t 1s advisable to
carry out a block 1 the evening just before the patient
falls asleep, because 1t 1s during the might while the
patient 1s asleep that he unknowngly scratches and
worsens the skin lesions It 1s hardly necessary to em
phasize that this 1s a method which should be reserved
1n treating severe, mitractable cases
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Ficure 27 Median and ulnar nerve block at the wrist The
figure on the left shows the sites of the skin wheal for median
nerve block between the tendons of the palmaris longus and
flexor carpr radialis and that for the ulnar nerve just lateral
(radial) to the tendon of the flexor carpr ulnans muscle The
nset 15 a cross section showing direction of the needles (1)
median (2a) ulnar block by antenior approach and (2b) ulnar

block by the median approach (Bormica Management of Pain
Lea & Febiger )

B BLOCK OF THORACIC
SPINAL NERVES

Paravertebral Block

Paravertebral block of the thoracic spinal nerves 1s
a very useful procedure 1n managing many disorders
mvolving the thoracic cage as well as the abdominal
and thoracic viscera Since paravertebral bloch affects
the entire formed spinal nerve, ncluding the recurrent
branch which supplies the vertebra and a segment of
the meninges, this procedure 1s useful 1n controlling
severe pain due to vertebral and meningeal disorders
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When used as a diagnostic and prognostic procedure
to determine the segments nvolved 1n the pain, an at
tempt should be made to contact the nerve, the amount
of solution should be imited to 2 to 3 ml, and the
position of the needles verified with roentgenograms
Unfortunately, the standard technic of paravertebral
somatic nerve block carries with 1t a high risk of pneu
mothorax T believe that this 1s due to the fact that
with the standard technic the needle 1s inserted too far
laterally and 1n order to reach the somatic nerve fre
quently traverses the deep concavity on either side of
the vertebral column which contams the posterior
border of the lung In order to minimize this danger,
I have modified the technic, as depicted 1n Figure 28
It should be noted that the needle 1s advanced not more
than 0 5 cm beyond the posterior surface of the lama
of the vertebra

Extensive thoracic paravertebral block 1s followed
by vasomotor block with a consequent hypotension
This complication may prove sertous in elderly patients
with arteriosclerosts In addition, extensive sub
arachnoid 1njection can occur if the solution 1s ad-
vertently mjected mto a dural cuff which sometimes
extends beyond the intervertebral foramina

Neuralgia

Thoracic paravertebral block 1s useful in the man
agement of infectious, posttraumatic and postoperative
neuralgia of the chest In younger people segmental
neuralgia 1s a sequelae of systemic infection or verte
bral injury with consequent mechanical neuropathy
In older patients this type of neuralgia 1s usually due
to poor posture muscular decompensation, and con-
sequent scoliosis, or 1t 15 due to arthnitis and n very
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Ficure 28 Technic of paravertebral thoracic somatic nerve
block (A) Pomtion of the patient for block on the right side
Note that the skin wheal 15 formed 1% em lateral to the tip of
the spinous process of the vertebra above asshownin (C) The
needle 1s mserted perpendscular to the skin and advanced until
the lateral edge of the lamina 1s contacted as depicted mn in
sert The needle 1s then withdrawn until its pomnt 1s m the
subcutaneous tissue the skin moved laterally about 5 cm and
the needle then readvanced until it ships just lateral to the
lateral edge of the lamina until its point engages the transverse
higaments A synnge filled with local anesthetic solution 1s
then attached to the needle and attempt 1s made to inject As

{Continued on next page )
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old people osteoporosis with collapse of the vertebra
and consequent mechanical neuropathy These con
ditions produce not only pain n the chest but reflex
muscle spasm and segmental hyperesthesta and hy
peralgesta

Definitive treatment of these condittons 1s a medical
or orthopedic problem and block should be reserved
only for those patients who experience severe pain
Curiously enough, some of these patients dertve pro
longed benefit from block therapy, probably because
the block also relieves concomitant reflex muscle spasm
and other associated responses which frequently con
tribute and perpetuate the physiopathologic process
(see page 16) Three patients with severe osteoporosis
and roentgenographic evidence of collapse of the verte-
bra with severe segmental neuralgia and muscle spasm,
were unexpectedly relieved for periods up to six months
with a single paravertebral mjection All evidence in
dicated that this was not a placebo effect, but prob
ably was due to interruption of the victous circle of
pamn~—muscle spasm—pain

Post thoracotomy and
Posttraumatic Pain Syndromes

Following 1njury to the chest or followmg thoraco
tomy, some patients develop a dull aching pamn

long as the tip of the needle 1s within the hgaments there 15
resistance fo the wjection By exerting constant unremitting
pressure on the plunger of the syringe with the right hand and
advancing the needle with the left hand very slowly a lack of
resistance 1s felt as soon as the tip of the needle passes through
the higaments and 1nto the paravertebral region in the 1mmed:

ate vicimty of the nerve as depicted 1n Figure 29 (B) and (D)

Note that the needle 1s directed 1n a true sagittal plane
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which 15 accompamed by occasional bouts of severe,
lancinating, segmental pain and also by objective ev1-
dence of neuropathy 1n the form of hyperesthesia and
hyperalgesia If exammation of the scars reveals areas
which are unusually sensttive (so-called tnigger areas),
these are injected, otherwise a paravertebral block 1s
carried out  Thus usually produces rehef of pam which
may last considerably longer than duration of anes-
thesia Al of these patients should have the benefit
of a series of paravertebral blocks because a sigmficant
per cent derive lasting benefit from this form of treat-
ment T usually carry out at least six mjections before
more radical measures, such as rhizotomy or rarely
alcohol block 1s considered

Cancer Pain

Cancer of the thoracic spine with consequent me
chanical impingement of one or more of the thoracic
spinal nerves, or cancer 1n the paravertebral reglon
or within the thoracic cavity may produce severe,
tractable pain that may necessitate nerve blocks In
such mstances paravertebral technic 1s employed 1f
only a few segments are mnvolved If the symptoma-
tology 1s extensive or bilateral 1t may be deemed ad
visable to mnstitute a continuous segmental epidural
block If the condition 1s sufficiently severe and the
circumstances warrant 1t, paravertebral block with

alcohol may be carned out and will afford rehef of
pain for several months

Acute Postoperative Pain

Paravertebral blockh may be used to control severe
postoperative paimn following operations of the chest
and upper abdomen This procedure has the advantage
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old people osteoporosts with collapse of the vertebra
and consequent mechamcal neuropathy These con
ditions produce not only pain 1n the chest but reflex
muscle spasm and segmental hyperesthesta and hy
peralgesia

Defimtive treatment of these condittons 1s a medical
or orthopedic problem and block should be reserved
only for those patients who experience severe pain
Curniously enough, some of these patients dertve pro
longed benefit from block therapy, probably because
the block also relieves concomitant reflex muscle spasm
and other assocrated responses which frequently con
tribute and perpetuate the physiopathologic process
(see page 16) Three patients with severe osteoporosis
and roentgenographic evidence of collapse of the verte
bra with severe segmental neuralgia and muscle spasm,
were unexpectedly relieved for periods up to six months
with a single paravertebral mnjection All evidence in
dicated that this was not a placebo effect, but prob
ably was due to mterruption of the vicious circle of
pain—muscle spasm-—pain

Post thoracotomy and
Posttraumatic Pain Syndromes

Following 1njury to the chest or followmg thoraco
tomy, some patients develop a dull aching pam

long as the tip of the needle 1s within the hgaments there 1s
resistance to the injection By exerting constant unremithing
pressure on the plunger of the syringe with the right hand and
advancing the needle with the left hand very slowly a lack of
reststance 1s felt as soon as the tip of the needle passes through
the higaments and into the paravertebral region m the immed:

ate vicimty of the nerve as depicted i Figure 29 (B) and (D)

Note that the needle 1s directed 1 a true sagittal plane
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15 usually not severe, and since these blocks are in-
herent in certain hazards, they should be reserved for
the unusual patient that 1s experiencing sufficiently
severe pam which cannot be managed by more con-
servative measures Postherpetic neuralgia 1s a com
plex and most difficult problem which usually cannot
be affected by blocks and frequently requires chordo-
tomy But even this fails to relieve all the patients

Intercostal Nerve Block

The simplicity and facihity of bloching the inter-
costal nerves anywhere along their course within the
intercostal space makes this procedure one of the most
useful technics n nerve bloching There are certamn
anatomical situations which facihitate bloching and
therefore are the preferable sites of injections (Fig 29)
Of these, the angle of the rib offers the best situation be-
cause 1t 1s the most superficial and therefore the most
easily palpable and the most accessible part of the rib
Injection at this point will bloch the entire primary
division distal to 1t, but will not involve the posterior
division or the sympathetic ramt communicantes The
next most important site of injection 1s at the posterior
axillary line which will involve the lateral cutaneous
branch and 1ts antenior and posterior division and yet
spare the intercostal muscle proximal to the line of 1n
jection  The thurd site 1s the anterior axillary line
which 1s adequate 1n the management of pamful con
ditions involving the distal part of the rib and sternum
This procedure, of course, spares the lateral cutaneous
branch Lastly, mtercostal bloch in the parasternal
area 1s effected for the management of sternal pain

The use of 2 2t0 3 cm, 25 gauge needle obviates
the need for a cutaneous wheal After the lower edge
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over ntercostal block m that 1t also interrupts the
visceral afferent and visceral efferent fibers which may
be playing a significant role i the physiopathology
On the other hand, since 1t 1s difficult to carry out a
continuous paravertebral technic, 1t may be preferable
to employ continuous epidural block

Musculoskeletal Disorders

Other disorders of the vertebral column, ribs,
sternum, and various chest muscles may be accom
panted by severe pain and muscle spasm which may
warrant the use of nerve blocks If the process involves
the entire nerve and cannot be controlled with local
or ntercostal block, paravertebral injections may be
carried out These procedures should be effected with
drugs that produce a prolonged block such as Ponto
caine or Nupercame

Visceral Pain

Since the sensory fibers which supply the viscera,
chest and abdomen traverse the formed nerve mn the
paravertebral region, injection i this area will mter
rupt these fibers, and therefore could be employed 1n
the management of visceral pain However, 1n view of
the fact that the extradural technic permuts the use
of an indwelling catheter and thus allows a continuous
block, 1t 1s preferable to the multiple paravertebral 1n
jections which are necessary mn order to interrupt the
fibers for any one viscus

One of the most effective uses of paravertebral
thoracic somatic nerve block 1s m providing sympto
matic relief to patients with severe pain that occasional
ly accompanies acute herpes zoster It should be
stressed, however, that since the pan m this condition
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1s usually not severe, and since these blocks are 1n-
herent m certamn hazards, they should be reserved for
the unusual patient that 15 experiencing sufficiently
severe pam which cannot be managed by more con
servattve measures Postherpetic neuralgia 1s a com-
plex and most difficult problem which usually cannot
be affected by blocks and frequently requires chordo-
tomy But even this fails to relieve all the patients

Intercostal Nerve Block

The simplicity and facility of blocking the inter-
costal nerves anywhere along their course within the
tercostal space makes this procedure one of the most
useful technics 1 nerve blocking There are certam
anatomucal situations which facihitate bloching and
therefore are the preferable sites of injections (Fig 29)
Of these, the angle of the rib offers the best situation be-
cause 1t 15 the most superficial and therefore the most
easily palpable and the most accessible part of the rib
Injection at this point will block the entire primary
dnvision distal to 1t, but will not involve the posterior
division or the sympathetic ramt communicantes The
next most important site of injection 15 at the posterior
axillary line which will involve the lateral cutaneous
branch and its antertor and posterior division and yet
spare the ntercostal muscle proximal to the Iine of 1n
jection The third site 1s the anterior axillary lme
which 1s adequate 1n the management of painful con-
dittons involving the distal part of the rib and sternum
This procedure, of course, spares the lateral cutaneous
e el o she o " e parastena
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of the nb 15 impinged upon, the ncedle 1s grasped
between the thumb and index finger of the left hand,
about 0 5 cm from the shin, and then moved over the
lower edge of the rib and advanced until the fingers are
flush with the skin (Fig 30) Ths prevents the needle
from being advanced too deep and producing pneumo

34 P-nml pleura
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Ticurt 29 Diagrammatic illustration of & tymeal thoracic
spinal nerve  The upper diagram shows the relations of a
thoracic ntercostal nenve to the intercostal muscles and their
membranes  Note particularly its relationship 1n the paraver

(Contintned on nert paane )
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thorax which s the only sertous comphcation of this
procedure

Intercostal block should be used whenever possible
1n preference to paravertebral block because there 18
much less risk 1n 1nadvertent mjection mto the sub
arachnoid space or 1n producing extensive vasomotor
paralysis

Postoperative Pamn

One of the most mmportant chnical uses of inter-
costal block 15 to control severe postoperative pawn mn
the chest or abdomen and in the active treatment of
postoperative atelectasis  Although the block does not
wmvolve the visceral afferent fibers, 1t does afford al-
most complete relief of discomfort The advantage 1t
has over continuous eprdural or multiple paravertebral
block 1s that 1t does not involve vasomotor segments
and therefore 1s not followed by hypotension This
1s especially mmportant n elderly patients with de-
creased cardiovascular function For this purpose I

tebral region where 1t 1s anterior to the posterior imtercostal
membrane Also note 1ts position 1n the parasternal region The
lateral cutaneous branch leaves the parent nerve at the md
axillary region and as soon as 1t reaches the subcutaneous tissue
1t divides mto an anteror and posterior division Needle 1 1s
1 position for posterior intercostal block at the angle of the nib,
needle 2 for lateral intercostal block just posterior to the mid
axillary region needle 3 for anterior intercostal block at the
mid-clavicular lime and needle 4 for parasternal ntercostal
block The left lower diagram shows the relationship of the
thoraco-abdomunal intercostal nerve i the anterior abdominal
wall A Band C show cross section of the mtercostal space to
depict the relationship of the nerve to the vessels and to the
intercostal muscles as well as to the nbs  (Bonica Manage
ment of Pain Courtesy Lea & Febuger )
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Ficure 30 Position of the patient for lateral intercostal
block 'The mjections are done posterior to the midaxillary line
mn order to mclude the lateral branch of the intercostal nerve
The mserts depict the technic of injection (A) shows place
ment of the needle with the tip impinged upon the Iower portion
of the lateral surface of the rib just above 1ts lower edge The
needle 1s grasped between the thumb and mdex finger on the
left hand about 5 mm from the skin then withdrawn and the
shin and soft tissues are moved suffictently caudad with the
mdex finger to allow the needle to shp beyond the lower border
of the nb It 1s then advanced until the fingertips grasping the
needle are flush with the skin  This 1s a simple maneuver which
mimmzes the chance of advancing the needle too deeply and
entering the thoracic cavity In the average patient a 1 to
1% 1nch 25 gauge needle 1s employed making 1t unnecessary
to produce a skin wheal The needle 1s inserted while attached
to the syringe and when 1ifs pomt 1s mn the intercostal space
2 to 3 cc of solution 1s mjected after aspiration test 18 negative

use 0 1% Pontocamne or Nupercamne with epinephrine
1 to 200,000 injecting 3 to 5 cc per segment This
provides relief for 5 to 8 hours It 1s best to carry out
the procedure 1n the early morning so that the patient
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1s able to effectively cough up secretions which ac-
cumulate 1n the tracheobronchial tree during the might

Posttraumatic Pan

In many patients mjuries to the chest produce frac-
tures of the ribs and sternum that cause severe pain
which interferes with proper breathing The adminis-
tration of narcotic analgesics rarely completely relieve
the pattent and thus do not permit adequate ventila-
tron This, together with the central respiratory de-
pressant effects of these drugs, produces a respiratory
mnsufficiency which may be serious 1n elderly patients
On the other hand, ntercostal blocks do provide com-
plete relief of pain without concomitant depression and
thus markedly improve breathing 1In the acute cases
the block should be carried out at daily intervals or
even more frequently As previously mentioned, dilute
solutions of Pontocaine or Nupercaine provide relief
for 5 to 8 hours

Occastonally patients who sustam mnjury to the chest
without fracture have residual dull, aching, burning
pain which may persist for a long pertod of time This
discomfort 15 probably due to a periostitis and reflex
muscle spasm and can be completely eliminated with
mtercostal nerve blocks In addition to providing
prompt rehef of pamn, the blocks may shorten the

duration of the disability by breaking up the so-called
victous circle

Neuralgia

Intercostal block may be used as a dragnostic, prog
nostic and therapeutic procedure 1n the management
of intercostal neuralgla Like the paravertebral tech
nic this method 1s most effective 1n the treatment of
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posttraumatic, postinfectious, and postoperative neu
ralgia  The same comments m connection with para
vertebral block apply here If this technic 1s completely
effective, 1t 1s preferable to paravertebral block for
reasons previously mentioned

Cancer Pain

Intercostal block may be used n the management of
cancer pain  The 1njection of alcohol 1n the mtercostal
space 1s simpler to carry out than paravertebral injec
tions and 1s followed by a higher percentage of suc
cesses For this purpose, 35 to 50% alcohol 1s suf-
fictent to produce sensory blockade This concentra
tion can be obtained by mixing the alcohol with Xylo
caine or one of the other local anesthetic drugs which
provide some immediate analgesia and thus mahes
the mjection much less pamful It should be stressed
that the injection of alcohol mnto the mntercostal space
without prior mjection of local anesthettc 1s a very
painful experience for the patient Therefore, 1t 1s ad
visable to esther mject the local drug prior to alcohol
or to give the patient some narcotic analgesic and/or
thiopental intravenously or even administer an inhala
tion anesthetic to obviate the psychic and physical dis-
comfort associated with the alcohol njection

Differential Diagnosis

Intercostal nerve bloch may be used to advantage in
helping to make differential diagnosts of pamn 1n the
chest By carefully carrying out the procedure, at a
distance from the paravertebral region and using small
volumes (3 ml ) one 1s able to mnterrupt the nerves to
the somatic structures of the chest wall without affect-
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ng the visceral nerve supply Complete rehef follow
g such procedure 1s presumptive evidence that the
primary cause of the disease 15 1 the chest wall Of
course, the interpretation of the results require a serious
consideration of the mechanism of referred pam be
cause as previously mentioned, 1n some mstances, re-
moving the somatic components of visceral disorders
may provide considerable relief (page 116) This may
lead the unwary, inexperienced physician to be misled
On the other hand, 1f the mformation obtamed from
the block 1s considered with all of the other data avail-
able from the hstory and physical examination, this
method may be useful n helping to make the diagnosis

C BLOCK OF THE LUMBAR AND
SACRAL SPINAL NERVES

The lumbar and sacral nerves here are considered
together because they have a common function —
nerve supply of the pelvis and lower extrermty — and
consequently are frequently involved together m con-
ditions which indicate nerve blocks  Since these nerves,
like those to the upper extremity, contamn somatic
sensory, somatic motor, and sympathetic fibers, block
of these structures may be employed in the manage-

ment of the same disorders discussed for the upper
extremity

Paravertebral Block

Paravertebral block 1n the lumbar and sacral region
1s considerably easier than block mn the thoracic region,
and 1s followed by fewer and much less serious com-
phcations * Because of their large size, 1t 1s almost

'_T‘h‘e)lechmc i placing the needle 15 the same as 1n the thoracic region (p
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difficult to miss the lumbar nerves 1 paravertebral
jection Paravertebral mjection of the sacral nerves
1s carried out by mserting the needle through the pos
terior sacral forammna and advancing 1t until its pomnt
1s Just lateral to the sacral canal — the so-called trans
sacral block

Lumbar paravertebral block 1s mdicated 1n the man
agement of painful conditions of the lumbar vertebra,
the hidney and mguinal regions, and the anterior part
of the thigh T have employed 1t to advantage 1n con
trolling severe pamn of fractured vertebra, painful post
herniorrhaphy scars, meralgia paraesthetica, and seg
mental neuralgia Sacral bloch may be employed to
control severe pam 1n the lower extremity produced
by musculosheletal disorders which nvolve one or
two segments Paravertebral block 1n this region 1s
particularly useful as a diagnostic-prognostic meas-
ure to ascertain the mechanism of the pamn and to pre
dict the effects of a contemplated neurosurgical op
eration

In young people neuralgia 1s usually due to herni-
ated tervertebral disc, whereas 1n older individuals
1t 1s most frequently due to arthritis or osteoporosis or
other chromec mechamical disorders Agamm I am
prompted to remind the reader that 1n order to obtain
optimal results with this method, 1t 15 essential to try
and determine the cause Nerve blocks should be re-
served only for those patients who are experiencing
severe pamn Paravertebral block 1s more of a diag
nostic-prognostic value than as a therapeutic measure
In the event the severe pam persists 1t 1s better to
mstitute a continuous epidural block to provide un-
interrupted relief for several days For reasons prev
10usly given, alcohol should not be employed except
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i patients with severe, mtractable pamn due to mn
operable cancer

Sciatic Nerve Block

Since the sciatic nerve contaimns the majority of the
sensory and sympathetic fibers for the lower extremity,
sciatic nerve block may be used to temporarily control
severe, acute pain of the lower extremuty, and also to
produce complete sympathetic interruption of the foot
and leg The stmplicity and facility of blocking this
nerve make 1t a valuable dragnostic prognostic pro
cedure 1o corroborate the effects of lumbar sympa-
thetic block, to aid 1n the differential diagnosis of the
ongm of the pain, and occastonally 1t may be indicated
as a therapeutic measure 1n patients with severe vaso-
spasm and pain of the lower extremty It should be
stressed that since 1t contains nerves to the muscles of
the extremity, 1ts interruption 1s followed by weakness
or paralysis This disadvantage limuts 1ts usefulness as
a therapeutic measure to those patients who have very
severe pain and vasospasm that cannot be managed in
any other way The injection of alcohol in or about
the sciatic nerve is absolutely contraindicated except
in patients with wnoperable cancer who are in the
termunal stage of the disease and paralysis of the ex-
H’L’ln”} 15 Of no conseqiience

For diagnostic prognostic purposes, 1t 15 suggested
that a short acting drug such as Nesacame or pro-
came be employed On the other hand, if there 1s
reason to provide prolonged nterruption Pontocame
or Nupercaine should be used 1n dilute concentration
In addition to the paralysis of the extremuty, the com
phcations which may occur following this block include
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difficult to miss the lumbar nerves 1n paravertebral in
jection Paravertebral mjection of the sacral nerves
15 carried out by inserting the needle through the pos
terior sacral foramima and advancing 1t until 1ts pomnt
1s Just lateral to the sacral canal — the so-called trans
sacral block

Lumbar paravertebral block 1s indicated 1n the man
agement of pamful conditions of the lumbar vertebra,
the kidney and ingumnal regtons, and the anterior part
of the thigh I have employed 1t to advantage in con
trolling severe pain of fractured vertebra, painful post
hermorrhaphy scars, meralgia paraesthetica, and seg
mental neuralgia Sacral block may be employed to
control severe pamn 1n the lower extremity produced
by musculoskeletal disorders which mvolve one or
two segments Paravertebral block 1n this region 1s
particularly useful as a diagnostic-prognostic meas
ure to ascertain the mechanism of the pain and to pre
dict the effects of a contemplated neurosurgical op
eration

In young people neuralgia 1s usually due to herm
ated intervertebral disc, whereas 1n older individuals
1t 1s most frequently due to arthritis or osteoporosts or
other chronic mechanical disorders Agam I am
prompted to remnd the reader that 1 order to obtam
optimal results with this method, 1t 1s essential to try
and determine the cause Nerve blocks should be re
served only for those patients who are experiencing
severe pamn  Paravertebral block 1s more of a diag
nostic prognostic value than as a therapeutic measure
In the event the severe pain persists, 1t 15 better to
mstitute a continuous epidural block to provide un
mterrupted relief for several days For reasons prev-
ously given, alcohol should not be employed except
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toxic teactions which are rare and postimjection neuro-
pathy which occurs as a result of improper technic

Femoral and Lateral Cutaneous
Nerve Block

Block of the femoral nerve 1s rarely used as a thera-
peutic measure It may be used as a diagnostic pro-
cedure 1n the management of neuralgla and other
severe pain, and as a concomitant to sciatic nerve block
1n order to effect sympathetic interruption of the lower
extremity This procedure is simple to carry out

Bloch of the lateral cutaneous nerves 1s indicated 1n
the unusual circumstances mm which there 1s severe
pain 1n the anterolateral surface of the thigh and n the
management of meralgia paraesthetica The latter con-
dition 1s a relatively common disorder due to vanous
etiologic factors, most of which can be elimnated
(116) Howeser, there 1s a group of patients in whom
the cause cannot be found and the diagnosts of “idio-
pathic” meralgia paraesthetica 1s made The treatment
of this condition 1s usually conservative Only 1n
patients who are expeniencing severe pain should nerve
blocks be considered In such instances repeated
blocks may effect long lasting benefit

Obturator Nerve Block

Obturator nerve block may be used m the manage-
ment of adductor muscle spasm and pamnful hips
Since thus nerve contributes the major portion of the
nerve supply to the hip jomnt, it can be employed to
predict the affects of obturator neurectomy 1n patents
with severe intractable pain in the hips due to osteo
arthritis or malignancy It should be stressed how ever,
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A

Figure 31 Technic of sciatic nerte block The top figure
shows the patient m Sun s posthon and the landmarks marked
on theskin (A) Shows relation of the nerves to the bones and
method of locating the nene The line extending from the
upper portion of the greater trochanter to the posterior su
pertor 1liac spine 1s t and a per dicular hine 15 drawn
from the pomnt of bisection 1n an inferior and medial direction
for a distance of 3 em. This 1s the site of puncture After
the formation of a skin wheal a 10 em 22 gauge needle 15 In
troduced 1n a direction perpendicular to the skin and advanced
until paresthesia 1s ot d or bone 1s contacted. If p. hy
15 not obtamed the needle 1s withdrawn unti 1ts pomt 15 di
rected cephalad or caudad along the bisector After several such
fanwise msertions the nenve 1s easily located (B) Is a cross
section at the leve! of the block.
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toxic reactions which are rare and postinjection neuro-
pathy which occurs as a result of improper technic

Femoral and Lateral Cutaneous
Nerve Block

Block of the femoral nerve 1s rarely used as a thera-
peutic measure It may be used as a diagnostic pro-
cedure 1 the management of neuralgjia and other
severe pain, and as a concomitant to sciatic nerve block
1 order to effect sympathetic interruption of the lower
extremity Ths procedure 15 simple to carry out

Block of the lateral cutaneous nerves 1s mdicated m
the unusual circumstances 1n which there 1s severe
pam 1n the anterolateral surface of the thigh and n the
management of meralgia paraesthetica The latter con-
dition 1s a relatively common disorder due to various
etiologic factors, most of which can be eliminated
(116) However, there 1s a group of patients in whom
the cause cannot be found and the diagnosis of “idio-
pathic” meralgia paraesthetica 1s made The treatment
of this condition 1s usually conservative Only m
patients who are experiencing severe pain should nerve
blocks be considered In such instances repeated
blocks may effect long lasting benefit

Obturator Nerve Block

Obturator nerve block may be used 1n the manage-
ment of adductor muscle spasm and pamful hips
Since this nerve contributes the major portion of the
nerve supply to the hip jont, 1t can be employed to
predict the affects of obturator neurectomy m patients
with severe ntractable pain mn the hips due to osteo-
arthritis or malignancy It should be stressed, however,
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that the hip receives a significant contribution by the
postertor articular branch (derived from the nerve to
the quadratus femors or directly from sciatic nerve)
and an anterior articular branch (dernved from the
nerve to the rectus femors, a branch of the femoral
nerve) Therefore, 1n most mstances, 1n order to obtamn
complete relief of pan of the hip joint, 1t 1s necessary to
block the nerve to the quadratus femoris and the
femoral nerve Other than for dragnostic-prognostic
purposes this procedure 1s too drastic a measure and
cannot be considered for therapeutic purposes, except
m the management of mass reflex spasm of the ad
ductor muscles Some writers have reported benefit
from a series of bilateral blocks in patients with this
condition consequent to spinal cord mjury (117) In
such patients alcohol block may be considered

Complications which may occur following this pro-
cedure are lacerations of the obturator vessels with
consequent hematoma and madvertent ntrapelvic -
jection with possible perforation of viscus and conse-
quent infection These can be avorded with proper
technic and the use of roentgenograms in placing the
needles

Saphenous Nerve Block

Block of the saphenous nerve at the level of the
knee as 1t emerges between the gracilis and sartortus
muscles and becomes subcutaneous may be used m
controlling severe acute or chronic pan 1 the anterior
or medial aspect of the leg due to trauma, ischemic
neuritis or ulcer Since 1t 1S a pure sensory nerve
one can use a neurolytic agent such as alcohol to effect
prolonged block without any undesirable effect other
than mild postinjection neuntis Several prognostic
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Ficure 32, Technic of obturator nerve block A 22 gauge
8 em. needle 1s mtrodnced through a wheal formed 1 em. Iateral
and mfenor to the pubhc tubercle and slowly advanced until
the upper part of the infenor ramus of the pubss 15 contacted
The direction of the needle 15 then changed directing its pomt
m a lateral and slightls superior and posterior directions <o
that the shaft 1s parallel wath the infenor border of the sypenor
ramus of the pubis. The needle 15 then slowly advanced while
Hs point 1s kept m constant contact with the mnferomedial sur
face of the supenor ramus of the pubis  Approxmately 2 em
bevond the pomt when contact with the bone 1s lost 10 ml of
solution 1s injected.
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blocks should always be done prior to saphenous
neurotomy 1f such a procedure 1s contemplated for the
management of severe painful conditions The technic
1s simple and effective and can be completed with
3 to 5 ml of local anesthetic solution

Ihownguinal and Ihohypogastric
Nerve Block

Block of the iliomnguinal and/or ihiohypogastric
nerve may be mdicated n the management of neuralgia
or other severe pain which may accompany herpes
zoster, injunies and surgical scars The bloch may be
accomphshed 1n the paravertebral region or i the
region of the supertor ihiac spine  In the latter technic
the lack of deep bony landmarks and the small size
of the nerves make 1t difficult to elicit paresthesia and
to permit a specific block Consequently, one needs to
rely on the use of fairly Jarge volumes (5 to 10 ml or
more) m order to bloch these nerves For obvious
reasons, alcohol or other neurolytic agents should
never be used for this procedure

Block of the Tibial andjor Peroneal Nerves
(At the Letels of the Knee or Anlle)

Block of the tibial and/or peroneal nerves erther
at the level of the knee or ankle may be used for the
same ndications mentioned 1n connection with block
of the nenves to the upper extremity at the elbow or
wnst Rarely pattents develop severe pam following
mjury or operation which cannot be rehieved with
narcotics and requires a temporary somatic nerve
block They may also be used to produce sympathetic
block of the foot for diagnosis or therapy Since these



BLOCK OF SPINAL NERVES 229

“5th Sacral N
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Frcure 33 Course and technic of wnjecting the 5th sacral

and coccygeal nerves This procedure 1s carried out mn the
treatment of coccygodyma

nerves carry the fibers to the muscles of the leg and
foot, a prolonged block cannot be considered except
m very unusual circumstances Bloch of the peroneal
and tibial nerves 1s also employed to determune the
amount of vasospasm 1n peripheral vascular disease
and thus confirm the results of lumbar sympathetic
block  These techmics may be preferred to sciatic
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blocks should always be done prior to saphenous
neurotomy 1f such a procedure 1s contemplated for the
management of severe painful conditions The technic
1s simple and effective and can be completed with
3 to 5 ml of local anesthetrc solution

Ihoinguinal and Iliwohypogastric
Nerve Block

Block of the iliomgumal and/or ihohypogastric
nerve may be indicated m the management of neuralgia
or other severe pain which may accompany herpes
zoster, mnjuries and surgical scars The block may be
accomplished 1 the paravertebral region or mn the
region of the superior ihiac spme In the latter techmc
the lack of deep bony landmarks and the small size
of the nerves make 1t difficult to elicit paresthesia and
to permut a specific block Consequently, one needs to
rely on the use of fairly large volumes (5 to 10 ml or
more) 1 order to block these nerves For obvious
reasons alcohol or other neurolytic agents should
never be used for this procedure

Block of the Tibial andfor Peroneal Nerves
(At the Lewels of the Knee or Ankle)

Block of the tibial and/or peroneal nerves esther
at the level of the knee or ankle may be used for the
same indications mentioned 1n connection with block
of the nerves to the upper extremuty at the elbow or
wrist Rarely patients develop severe pain following
mjury or operation which cannot be relieved with
narcotics and requires a temporary somatic nerve
bloch They may also be used to produce sympathetic
block of the foot for diagnosts or therapy Since these
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femoral nerve block because they are simpler to carry
out and the undesirable effects are less

Bloch of the lateral and dorsal cutaneous nerves
(branches of the superficial peroneal nerve), medial
calcaneal, and other less important cutaneous nerves
of the foot may be ndicated as diagnostic and thera
peutic procedures mn controlling severe pam or wn
tractable 1tching 1n the foot Occasionally 1t 1s neces
sary to also imject the deep peroneal and the tibial
nerves at the ankle 1n order to provide complete relief
of pain 1n the foot Crush of cutaneous nerves of the
foot may be considered to control severe pain due to
1schemic neuritis and/or ulcerations of the foot in
patients with diabetes and oblhiterative diseases In
such 1nstances a prognostic block with a local anes-
thetic block 1s ndicated
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‘TABLE 1V
SuMMARY of TecHNICS oF StINAL Nrave BLocks
Approximate
Volume of
Solution
Technic Usual Site of Injection {in ml or cc)
A Head and Neck
1) Faravertebral I aravertebral space 3 4 per nerve
2) Deep plexus Taravertebral space C2
Cl Cc4 3 4 per nerve
3) Occipatal Supertor nuchal hine 23

4) Superfictal plexus | Subcutineous m medpor
tion of posterior bor
der of sternomastord

muscle 10 15
B Upper Fxtremity
1) Faravertebral Paravertebral region CS
C6 C7 C8 Tl 3 5 per nerve
2) Brachial plexus Supraclavicular region
just above midpoint of
clavicle 20 30
3) Median At the arm clbow or
wrtst 510
4) Ulnar At the arm elbow or
wrist s 10
5) Radal At the arm elbow or
wrist 510
6) pul pular notch 510
C  Tower l'lxtrcmlly
1} Paravertebral Iaravertebral region L2
5 7 per nerve
2) Sciatic Greater sciatic foramen
or postenior aspect of
thigh 15 28
3) Femoral Femoral triangle 5 10
4) Lateral J emoral
Cutancous Near antertor superior
iha¢ spine 5 10
$) Obturator Obturator canal w15
6) Iopliteal I opliteal fossa 10 15
7) Ieroneal Lateral aspect of neck of
fibula 510
8) Anterior and
Postertor Tibtal | At the ankle 10 20
D Trunk
1) Paravertcbral In paravertebral space
just lateral to nterver
tebral foramen any
where along spme 5 per nerve
2) Intercostal Intercostal space at the
anple of the nb mid
axiltary line mudclavt 3 5 each
cular line or parastern intercostal

al region space
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femoral nerve block because they are simpler to carry
out and the undesirable effects are less

Bloch of the lateral and dorsal cutaneous nerves
(branches of the superficial peroneal nerve), medial
calcaneal, and other less important cutaneous nerves
of the foot may be indicated as diagnostic and thera-
peutic procedures 1 controlling severe pain or -
tractable 1tching 1n the foot Occasionally 1t 1s neces-
sary to also inject the deep peroneal and the tibial
nerves at the ankle 1n order to provide complete relief
of pamn 1n the foot Crush of cutaneous nerves of the
foot may be considered to control severe pain due to
1schemic neuritis and/or ulcerations of the foot in
patients with diabetes and oblhiterative diseases In

such instances a prognostic block with a local anes
thetic block 1s indicated



CHAPTER X1

EXTRADURAL BLOCK
(Caudal and Segmental Spmal Epidural Block)

Injection of local anesthetic solutions and other
agents into the extradural space 1s one of the most
effective means of producing interruption of sensory,
and motor as well as autonomic components of spinal
nerves Since the space extends from the sacrococ
cygeal hiatus caudad to the foramen magnum ce
phalad, this method may be employed for the manage-
ment of disorders mvolving the body below the neck
regton The fact that a catheter serted into the pert
dural space can be mamtamed without displacement
for hours, and even days, much more easily and with
less nisk than a catheter placed m the subarachnord
space, paravertebral region, or any other part of the
body, makes this method supertor to almost any other
and makes 1t more useful and applicable 1n a greater
variety of conditions (118) By carrying out a precise
segmental block restricted to the neurotomes mvolved
1 the disorder and by employing appropriate concen
trations of local anesthetics one 1s able to produce a
differentral sensory and vasomotor block without sig
mificantly involving the skeletal muscles Such effects
provide optimal diagnostic and/or therapeutic cond:
tions with obvious advantages to the patient

232



EXTRADURAL BLOCK 233

The extradural technic offers many advantages over
other regional procedures as a diagnosttc, prognostic,
and therapeutic method The fact that with peridural
block the subarachnoid space 1s not mnvaded 1s a con
sistent advantage over subarachnoid block smce it
obviates the problem of headache and the potential
(though extremely rare) hazards of memngeal irnta-
tion, arachnoiditis, and toxic effect on the spinal cord
Moreover, since the dural attachment to the entire
circumference of the foramen magnum forms an 1m
penetrable barrier to any flmd proceeding cephalad,
there 1s considerably less chance of producing cerebral
effects with extradural block than with spinal anes-
thesla Moreover, 1t 1s easier to produce a limited
segmental spinal eprdural block and 1n many instances
1t 1s not necessary to involve the lower lumbar and
sacral segments, so that the visceromotor fibers to the
bladder, rectum, and other pelvic viscera and the
somatomotor fibers to the muscles of the lower ex-
tremities can be spared This obviates dysfunction of
the bladder and rectum and permits the patient to
ambulate and thus perhaps decreases the nsk of
thrombo-embolism 1nherent 1n spinal anesthesia or any
other method which produces nactivity of the lower
extremities

Since penidural anesthesta requires only one punc
ture, 1t has significant advantage over multiple para
vertebral or intercostal bloch The usefulness and
apphcability of extradural block 15 greatly enhanced
by the continuous technic which makes possible ex-
tenston of the duration of a block

CLINICAL APPLICATION

I am firmly convinced that extradural block* has
*(Footnote will be found at bottom of page 234)



CHAPTER XI

EXTRADURAL BLOCK
(Candal and Segmental Spinal Epidural Block)

Injection of local anesthetic solutions and other
agents mto the extradural space 1s one of the most
effective means of producing interruption of sensory,
and motor as well as autonomic components of spinal
nerves Since the space extends from the sacrococ
cygeal hiatus caudad to the foramen magnum ce
phalad, this method may be employed for the manage
ment of disorders mvolving the body below the neck
region The fact that a catheter inserted mto the pen
dural space can be mamntamned without displacement
for hours, and even days, much more easily and with
less risk than a catheter placed i the subarachnoid
space, paravertebral region, or any other part of the
body, makes this method superior to almost any other
and makes 1t more useful and applicable 1n a greater
vanety of conditions (118) By carrymg out a precise
segmental block restricted to the neurotomes 1nvolved
in the disorder and by employing appropriate concen
trations of local anesthetics one 1s able to produce a
differential sensory and vasomotor block without sig
nificantly involving the skeletal muscles Such effects
provide optimal diagnostic and/or therapeutic condi
tions with obvious advantages to the patient

232
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ology of various disorders and not infrequently aid and
perpetuate the so-called vicious circle

It bears reemphasss that in order to realize optimal
results with this technic, 1t 1s necessary to consider the
patient carefully and apply all of the basic principles
discussed 1 Chapter IV Thus 1s particularly important
with peridural blocks because of their wide flexibility
of application, diverstbility of effect and the serious
(though rare) potential hazards inherent 1n their use

Postoperative Pain

Segmental penidural block 1s especially useful 1n
managmng severe, postoperative pamn which 1s occa-
sionally seen after any operation, but particularly after
those 1n the chest and the upper abdomen By properly
placing a catheter and by using small volumes of dilute
solutions of local anesthetic drugs, a complete sensory
and sympathetic blockade may be effected without
mterfering with the function of the sheletal muscles
Since the sensory block mvolves somatic and visceral
fibers, 1t not only provides rehief of pain but prevents
the development of abnormal reflex responses conse-
quent to surgical trauma and postoperative irritation
ansing from the field of operation These abnormal
reflex distusbances lead to skeletal muscle spasm,
bronchiolar spasm, mhibition of gastromntestial func
tion, and reflex renal, splanchmc and other visceral
arteriolar spasm, which 1n turn lead to such post-
operative complications as hypoventiation (and con

sequent atelectasis, pneumonitis), 1leus and abdominal
distention, and oliguna

In dealing with this problem, 1t 15 obvious that pro-
per application of segmental pertdural block 15 a
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1ts greatest usefulness as a dragnosttc, prognostic, and
therapeutic measure mn the management of various
disorders (118) While improvements and advances
in general anesthesta have caused regional technics,
including peridural block, to be used less and less for
surgical anesthesia, the use of these techmics for med:
cal problems has been increasing Results 1n our clinic
have caused us to agree heartily with Ciocatto (119)
and others (120, 121, 122), who claim that the poten
tiahties of extradural block for this purpose have not
been fully explored

It may be employed advantageously as a diagnostic
method 1 problem cases n order to provide informa
tion concerning the mechamism of pain or other dis
turbances and to corroborate data obtamned with other
block technics and other diagnostic aids It 1s very
useful as a prognostic procedure to help predict the
probable effects of prolonged nerve interruption  This
procedure may provide important information to the
neurosurgeon if surgical section of the pathway 1s con
templated and will afford the patient an opportumty
to experience numbness, paresthesia, weakness, and
other effects resulting from the operation Its value as
a therapeutic measure results from the fact that 1t pro
duces a concomitant mnterruption of pain pathways and
abnormal reflex autonomic and sheletal muscle re-
sponses which frequently take part in the physiopath

*In the following discussion on the chmical application of this method extra
dural perdural and epidural are considered synonymous and will be wused

bly As will be m the next section of this chapter the
effects are the same whether the injection 1s made via the sacrococcygeal
hiatus (caudal) or at the spmal levels— only the segments involved vary
caudal block 1s usually reserved to block the lower Jumbar and sacral neuro-
tornes whereas the spmal route i1s used to produce segmental block of
jumbar thoracic and cervical segments
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FIGURE 34 Pattern of analgesia and hypalgesia produced
by continuous eprdural block to control post thoracotomy pain
The needle 1s mserted mn the 5th thoracic interspace and the

catheter advanced so that its tip 15 at the level of the 4th
thoracic vertebra

sacral nerves It 1s particularly useful in managing
cases of herpes zoster, and other post-infectious, post-
toxic, or neoplastic neuropathies accompanied by
severe discomfort In patients with severe segmental
or peripheral nerve pamn due to osteoarthritis, root-
sleeve fibrosis, or other skeletal disorders, continuous
pertdural block has proven of great benefit by provid-
ing temporary rehef, obviating the associated sheletal
muscle spasm and sympathetic dysfunction, and per-
mitting the use of traction and other physical thera-

peutic measures which otherwise could not be em-
ployed

Some climicians have employed penidural block as
a therapeutic measure 1n patients with sciatic neuritis
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method superior to the commonly employed narcotic
analgesics which do nothing to prevent or correct
these phystopathologic processes but rather aggravate
them Bromage (123) and Cleland (124) have demon
strated the supeniority of this method with spirometric
studies In our clmic pendural block has been used
for this purpose with excellent results I prefer 01%
Pontocatne or Nupercaine because these drugs provide
analgesia for four to six hours and occasionally longer
without sigmficantly affecting the intercostal muscles
For optimal results the block should be limited to the
segments involved and to concentrations which pro
duce sensory (patn) block without concomitant muscle
parests For post-thoracotomy pamn the catheter 15
placed 1n such a way that 1ts point 1s 1n the segment of
the removed b (Fig 34) For upper abdominal surg
ery 1ts point 1s placed at the 8th thoracic segment (Fig
36), for lower abdominal surgery at the 11th thoracic,
and for lower extremuty surgery at the 5th lumbar

In a number of patients we have employed this
method as a prophylactic postoperative measure to
prevent vasospasm, dysfunction, edema, and other
signs of reflex dystrophy that sometimes follow surgery
of the extremities It has also been used to treat these
symptoms after they have developed The favorable
results noted 1n both groups have prompted everyone
concerned to consider this method as an indispensable
tool 1n the management of these patients

Neuritis and Neuralgia

Segmental peridural block may be used to control
severe pain assoctated with segmental or peripheral
neuralgia mvolving the cervical, thoracic, lumbar, or
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that of the upper extremity at the level of the 7th
cervical vertebra

Penipheral Vascular Disease

One of the most important clinical applications of
penidural block 1s n the management of pernpheral
vascular disorders, particularly 1n those cases 1n which
vasospasm 1s predomunant In such instances thus
method not only effects sympathetic interruption,
which alleviates reflex vasospasm of collateral vessels,
dilates fully those vessels that can be dilated, and aids
the absorption of edema, but also provides relief of
1ischemic  (somatic) pan When only sympathetic
block 1s destred the catheter 1s placed with 1ts tip at the

LUMBAR SYMPATHETIC BLOCK
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claiming that it effected a cure 1n a sigmificant per
centage of patients (125, 126, 127) Some of these
authors explatn the results on the basis that acute
sciatic neunitis 1s frequently due to infection and 1s
accompanied by reflex muscle spasm  While 1t 1s true
that nerve block, in addition to mmmediate relief of
severe pain, may provide prolonged beneficial effects
by relieving muscle spasm and interrupting the so
called vicious circle, 1t should be remembered that the
most frequent cause of “sciatica” or lumbosacral neu
ralgia 1s hermation of an intervertebral disc It 1S
essential not to mususe this or any other nerve block
technic 1n such cases, lest everyone concerned may be
musled into improper trcatment of the condition In
patients with surgcally treatable lesions that produce
neuropathy and necuralgia, blocks should be employed
or;lyfas a temporary measure to provide symptomatic
relie

Causalgia and Other Reflex Dystrophies

Continuous segmental peridural block 1s one of the
best, 1f not the best, method of effecting sympathetic
mterruption and providing relief 1n patients with
causalgia and other reflex dystrophy of the upper or
lower extremtty (49, 118, 128) The advantage 1t has
over pure sympathetic block 1s that 1t promptly relieves
somatogenic pain In cases of post-amputation pain
penidural block may be used as a diagnostic and
prognostic aid to predict the effect of neurosurgtcal
operation  Occastonally some of these patients receive
prolonged benefit from a block extended for days

For concomitant sympathetic and somatosensory
block of the lower extremuty the catheter 1s placed with
its tip at the level of the 5th lumbar vertcbra and for
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Musculoskeletal Disorders

Severe, tractable pamn owmng to fractured nibs,
fractured vertebrae, and osteoarthritis of the spine or
hips, periarthnitis, bursitis, tendinitis, and severe mus-
cle spasm may be relieved very effectively with con-
tinuous peridural or caudal block I have found this
method especially useful m patients with multiple
fractures of the ribs, clavicles, and bones of the ex-
tremities who could not be relieved with large doses of
narcotics, which not only failed to provide relief, but
also markedly depressed the rsespiration and en-
dangered the patient with the potential hazard of
pulmonary complications

It should be stressed that this technic should be
reserved for those patients who cannot be managed
by more conservative measures Despite the afore-
mentioned advantages of peridural block, one should
always keep 1n mind the possible hazards and complica-
tions, especially hypotension which 1s Iikely to occur
whenever an extensive block 1s necessary Locahzed
lesions may be better managed with itercostal block
The only advantages the extradural technic offers over
intercostal and paravertebral block are that 1t requires
only one puncture and permuts the use of a continuous
catheter and thus makes possible uninterrupted rehef
of pain It bears reemphasis that each patient and s
problem should be considered individually

Visceral Pamn

Many clinterans (12,110, 119, 121, 122, 129, 130)
have reported excellent results wath this method for the
treatment of acute pancreatitis In addition to provid-
ng rehef of pam, the sympathetic block 1s also said
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level of the Ist or 2nd lumbar vertebra for the lower ex-
trermty and at that of the 1st thoracic vertebra for the
upper extremity

In my expenence this method has been of thera
peutic value 1 patients with traumatic segmentary
vasospasm, acute arterial occlusion as a result of
embolism or thrombosss, artenal aneurysm, and cir-
culatory insufficiency secondary to frostbite, trench
foot and mmmersion foot The facihity with which a
continuous block can be maintained makes this techmc
especrally useful in managing patients with peripheral
vascular disease for whom a trial of conservative man
agement 1s mdicated but who eventually require sur-
gery In such cases the continuous technic 1s used for
preoperative relief and trial on sympathetic block and
then continued to provide surgical anesthesia for em
bolectomy or other operations and to effect post
operative analgesta and sympathetic block This
method 1s also useful in pattents with acute thrombo-
phlebitis who have severe pain and edema

In patients with Raynaud’s disease and other chromc
vasospastic disorders penidural block 1s only of value
to provide temporary relief or as a prognostic measure
It can be used to confirm the results obtamned with
paravertebral sympathetic block The same applies to
the use of this method in patients with thromboangtis
obliterans and arteriosclerosis obhiterans In patients
with severe paimn, ulcerations, and other trophic
changes, continuous peridural block extended over a
period of several days may prove of benefit mn pro-
viding both relief of severe 1schemic pamn and sympa
thetic nterruption which may halt the process until
sympathectomy can be done
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and ureteral cohc In a significant number of these
patients the block not only relieved severe pain but
relaxed the ureter sufficiently to permut advance of the
calculus to a pomt where 1t could be removed through
a cystoscope, thus obviating an open operation The
tip of the plastic tubing should be at the level of the
12th thoracic vertebra

This method has been used to control severe, in-
tractable pam consequent to ruptured peptic ulcer,
acute cholecystitis, and other acute abdominal dis-
orders In such wnstances the block 15 imtiated early to
provide temporary relief during the preoperative period
and then extended for the operation Ewvidence has
been adduced which suggests that continuous sympa-
thetic interruption effects subsidence or arrest of the
flammatory process of acute cholecystitis (111) Of
the many technics that can be used for this purpose
continuous peridural block 1s the most practical

Its use has also been suggested as a diagnostic-
therapeutic measure for various other abdominal vis-
ceral disorders, including congemtal megacolon, spasm
of the cardia, pylorus, and other sphincters, bilary
dyshunesia, postcholecystectomy syndrome, celiac gang
lion syndrome, gastromntestinal pam of undetermmed
ongn, chronic pancreatitis, visceral crises of tabes
dorsalts, 1diopathic nephralgia, intractable bladder
pain, orchitis, salpingitis, and dysmenorrhea (12, 119,
122, 127, 131) While 1t 1s true that peridural block
produces complete sensory and sympathetic nterrup-
tion and may thus 1mprove temporarily the physiologic
abnormalities and provide rehef of pamn if this symp-
tom1s present further studies need to be done to clanfy
the value of this method for these purposes

One of the most ymportant and frurtful uses of seg-



242 THERAPEUTIC NERVE BLOCKS

Al o T T,
Hypolgess g L,

foe e Tp
St o ten Ty
10 12 ml

Ficure 36 Pattern of analgesia and hypalgesia produced
by means of contmuous epidural block to control pan n the
upper abdomen as occurs with acute pancreatrtis

to relieve reflex spasm of the visceral vessels, the
duodenum, the sphincter of Odds, and the entire ductal
system of the pancreas, so that there 15 rapid release of
the extra-ductal pressure with the emptying of the
ductal system of 1ts toxic flmds The block also

hibats reflex ileus which frequently complicates acute
pancreatitis  Although this techmic has proven to be
the best method of provading pain relief, I am not con

vinced that continuous peridural block significantly
mproves the physiopathologic process For the treat

ment of pancreatitis the catheter 1s placed with its tip
at the level of the 8th thoracic vertebra

1 have noted good results after using segmental
spnal peridural block for the management of renal
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of the blood wedge” sphttng the coats of the aorta
and may thus mhibit progresston of the disease  More-
over, the block obwiates reflex renal vasoconstriction
and subsequent anuria which often accompany dis-
section of abdominal aneurysm It should be stressed
that since thts procedure produces hypotension 1t must
be used with great caution 1 patients who have coro-
nary sclerosis or other cardiac pathology

Many reports have been published durning the past
35 years on the use of sympathetic bloch in the manage-
ment of reflex anuna (12 119, 121 132, 133)
Although the results noted in our climic have been
variable I believe that if anuna 1s on a reflex basis
1t 1s worthwhile to nstitute continuous segmental per-
dural block to attempt to mutiate diuresis The mter-
ruption should be limited to the involved segments and
shounid be contmued for several days

Many wrniters (120 121, 125, 132, 134, 135) have
reported dramatic benefictal effects from continuous
extradural block 1n patients with eclampsia and other
forms of toxemma of pregnancy The block should be
extended until 1t produces suffictent lowenng of the
blood pressure and should be continued until after the
delivery  Most of our patients experienced rapid relief
of headache and showed an increase 1 urinary output

I consider segmental penidural block an effective
procedure for sympathetic interruption as either a
prognostic or therapeutic measure in patients with
hypertension  For this purpose this method may be
preferred to subarachnoid block since 1t does not 1n-
volve the lower extremities It s also preferred to
parasertebral block because 1t produces more complete
and more certain sympathetic mterruption It may be
extended to provide surgical anesthesia
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mental spinal extradural block 1s for the treatment of
severe 1leus As mentioned on page 185, m each of
three patients with ntractable, gravely severe abdomt
nal distention due to adynamuc tleus, spinal epidural
block effected dramatic reduction of the ileus and un
doubtedly saved the patient’s Iife

The use of peridural block has also been suggested
for the treatment of pleuritis, pulmonary embolism and
pulmonary edema, bronchial asthma, pulmonary fibro
sis, and emphysema (120, 121) Bromage suggests
that the beneficial effects are due to bronchial dilata
tion brought about reflexly by hypotension and by
reduction of pressure 1 abnormal anastamotic chan
nels I have not had experence in the use of this
method for these pulmonary disorders, except pleurttis,
and therefore cannot render an opinion

Cardiovascular Disorders

Ciocatto (119) and others (120) have suggested the
use of Imited segmental block 1n the treatment of
tractable cardiac pamn Electrocardiographic studes
made by Groenendyk (120) demonstrated that 1n
young patients with normal heart, hugh thoracic peri
dural block produced no changes 1n the electrocardio
gram whereas 1 older patients with angina pectors
tmprovement was noted, particularly m the form of a
decrease 1n the depression of the ST segment He
reported similar effects following stellate ganglion
block

This technic may be used to provide sustained rehef
in patients with severe intractable pamn owing to dis
sectng aneurysm of the aorta Bromage (121)
believes that the vascular hypotension consequent to
the block not only relieves pain but reduces the force
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best carried out with a 20 gauge spmal needle, the
pomnt of which 15 passed approximately 2 cm beyond
the sacrococcygeal hgament For the contuous tech-
nic a special 18-gauge, thin-walled needle which allows
passage of 1mm bore vinyl plastic tubtng 1s used The
tubing 1s marked at 5 cm 1ntervals The marked tubing
1s advanced to a variable distance depending on which
nerves are to be blocked, for sacral block the tubing
1s introduced about 8 cm beyond the hub of the needle,
and for block of the lumbar segment 15 ¢cm In this
way the tip of the plastic tubing 1s placed 1n close
proximity to the segments to be blocked, approximately
at the level of the 3rd sacral and 5th Iumbar, respec-
tively This permuts the use of smaller volumes and
more specific block than 1s possible with the standard
caudal techmic 1n which the solution 1s injected 1nto the
lower level of the sacral canal because with the latter
technic the solution must fill the lower portion of
the latter before proceeding cephalad Usually 10 ml

of solution injected at the level of the 3rd sacral
vertebra produces analgesia of the sacral and lower
lumbar segments, 15 ml injected at the 5th lumbar
vertebra level involves all the segments below the 1st
lumbar The concentration of the solution 1s stmilar to
that 1n spinal epidural block

For block of the Iumbar, thoracic and cervical seg
ments spinal peridural mjection 1s preferred to the
caudal route, because 1t permits a segmental block
which spares the sacral neurotomes carrying the vis
ceromotor fibers to the bladder and rectum and somato-
motor fibers to muscles of lower extremity Despite
these and other advantages, the position of spmal
eprdural block 1 common anesthesiologic practice 1s
far too uncertan for a techmc first described 1n 1921
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Some writers (119, 121, 122) have reported the use
of extensive sympathetic blochade effected by the pert
dural method 1n the treatment of hypertensive cardiac
failure Although theoretically the bloodless phleboto-
my that accompanies widespread vasomotor paralysis
should rehieve both the back pressure on the pulmonary
vascular bed and the strain on the left side of the heart,
our results have been poor m the small number of
pattents 1 whom this and other blocks have been tried
for this purpose

Severe, 1ntractable headache which follows lumbar
puncture has been treated successfully by injecting
saline 1nto the extradural space (136) The sacrococ
cygeal approach 1s usually employed but the same
effects may be obtained by imjecting solution mto the
lumbar peridural space Usually 30 to 60 ml of normal
saline are needed to produce the desired effects

Cancer Pain

Segmentnl analgesia provided with continuous pert
dural block 1s of great value as a diagnostic, prognostic,
and therapeutic measure in patients with severe, In
tractable pamn associated with cancer (12, 49, 118,
137) This method 1s particularly useful 1n providing
relief from pain of the trunk and lower extremuties for
days or weeks, and 1t also helps predict the effects of
alcohol myjections or chordotomy

COMMENTS CONCERNING,
TECHNICS, AGENTS, AND EFFECTS
The technics of single injection and continuous

caudal analgesia are too well known to wanant a
detailed discussion The single mnjection technic 1s
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best carmed out with a 20-gauge spmal needle, the
pomt of which 1s passed approumately 2 cm beyond
the sacrococcygeal ligament For the continuous tech-
nic a speaial 18-gauge, thin-walled needle which allows
passage of lmm bore vinyl plastic tubing 15 used The
tubing 1s marked at 5 cm mtervals The marked tubing
1s advanced to a vaniable distance depending on which
nerves are to be blocked, for sacral block the tubing
1s mtroduced about 8 cm beyond the hub of the needle
and for block of the lumbar segment 15 cm In this
way the tip of the plasuc tubing 1s placed mn close
proxumity to the segments to be blocked approximately
at the level of the 3rd sacral and 5th lumbar, respec-
trvely This permits the use of smaller volumes and
more specific block than 1s possible with the standard
caudal techmc mm whuch the solution 15 mjected nto the
lower level of the sacral canal because with the Iatter
techmic the solutton must fill the lower portion of
the latter before proceeding cephalad Usually 10 ml
of solution mjected at the level of the 3rd sacral
vertebra produces analgesia of the sacral and lower
lumbar segments 15 ml 1injected at the 5th Iumbar
vertebra level involves all the segments below the 1st
lumbar The concentration of the solution 1s similar to
that in sprnal eprdural block

For block of the lumbar, thoracic and cervical seg-
ments spinal pendural mjection 1s preferred to the
caudal route, because 1t permuts a segmental block
which spares the sacral neurotomes carrving the vis-
ceromotor fibers to the bladder and rectum and somato-
motor fibers to muscles of lower extremty Desprte
these and other advantages the position of spinal
eprdural block in common anesthestologic practice 1s
far 100 uncertarn for a technic first described 1 1921
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This 1s probably due to certain misconceptions which
exist and which warrant a few remarhs here A more
detailed discussion of this subject 1s found else
where (118)

One might begin by stating that this technic 15 2
more difficult procedure to master than subarachnoid
and caudal block Consequently until the physician
becomes shilled 1n 1ts execution, he will encounter a
relatively high rate of failures It should be stressed,
however, that with proper preparation successful
blocks can be carried out 1n over 90% of the mstances

Usually the procedure is accomplished with the pa
tient 1 lateral position, lymng on the side which re-
quires the most intense anesthesta For diagnostic,
prognostic, and therapeutic blocks 1t 1s best to select
the site of puncture which will permit the njection to
be made 1n the center of contemplated band of anal
gesia  Thus if the block 15 to mvolve the 5th to the
10th thoracic neurotome, 1t 1s advisable that the site
of injection be at T: or Ts It 15 essential that the
physician obtain considerable experience and skill 1
performing the block in the lumbar area, where the
epidural space 1s largest, where 1t 1s hence easter to
perform the puncture, and where there 1s no danger
of damaging the spmal cord, before he attempts it
above the 1st lumbar vertebra

For reasons given elsewhere (118, 138), the para-
median approach 1s employed except for single 1n
jection 1n the upper thoracic, lower cervical, and Jum
bar regions The paramedian approach permits the
needle to be inserted at such an angle as to facilitate
advance of the catheter, as shown 1n Figure 38

The best method 1s ascertamning the proper place
ment of the pomt of the needle into the peridural space
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tion enhances the posstbility of hemorrhage and rapid
absorption, with consequent increase in the meidence
of general toxic reactions and failure of the block
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Ticure 38 Technic of continnous peridural bloci in the
lumbar region by the paramedian route (A) Postenor view
and (B) superior view showing the relationship of the site of
the puncture direction of the needle and the spinous processes
Note that the wheal 1s made 15 em from the midline at the
level of the lower tip of the spinous process The speaial 18
gwge T (thin wall) pendural needle 1s introduced <o that
1ts axis makes an angle of approximately 15 degrees within the
rmdsagittnl plane and 135 degrees with the long aws of the
spinal canal  The needle 1s advanced through the hgamentum
flavum 1 the same fashion as depicted 1 Figure 39 (C)
Sagittal view to demonstrate the same relationship and position
of the tubing n the petidural space  The Inminae and pedicles
of the upper two vertebra have been removed  (Bomiea Cour
tesy Anesthesiology )
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Vinyl plastic tubing becomes marhedly dry at the point
\Vhe);elit emerges from the shin and may breah It s
then difficult to retrnieve the portion inside the patient
Although the maternal 1s mert and probably produces
no sertous effects, 1t 15 advisable to change the tubing

A \ B
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Fiuure 39  Technic of peridural block in the midthoracic
region by the paramedian route (A) Posterior view showing
the needle 1in contact with the lamma and (C) 1ts advance
through the ligamentum flavum (B) A schematic cross section
depicting the relationship of the needle to the soft tissue spin
ous process laruna and the ligament The point of the needle
15 mn the pendural space with the bevel facing cephalad
(D) A sagittal section with the laminae and pedicles removed
to show the relationship of the needle to the anatomic struc

tures and the tubing i the penidural space  (Bomca Courtesy
Anesthestology )
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tion enhances the posstbility of hemorrhage and rapid

absorption, with consequent increase 1n the incidence
of general toxic reactions and failure of the block
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TIGURE 38 Techmic of continuous peridural blocl in the
lumbar region by the paramedian route (A) Posterior view
and (B) supenior view showing the relationship of the site of
the puncture direction of the needle and the spinous processes
Note that the wheal 1s made 15 em from the midline at the
level of the lower tip of the spinous process The special 18
gauge T (thin wall) peridural needle 1s introduced so that
1ts axis mahes an angle of approximately 15 degrees within the
midsagittal plane and 135 degrees with the long aus of the
spmal canal The needle 1s advanced through the hgamentum
flavum 1n the same fashion as depicted 1n Tigure 39 (C)
Sagittal view to demonstrate the same relationship and position
of the tubing 1n the peridural space The laminae and pedicles
of the upper two vertebra have been removed  (Bontea Cour
tesy Anesthestologv )
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Vinyl plastic tubing becomes marhedly dry at the point
where 1t emerges from the shin and may break It 1s
then difficult to retrieve the portion mside the patient
Although the matersal 1s wmert and probably produces
1o serious effects, 1t 15 advisable to change the tubing
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Ficure 39 Technmic of peridural block in the midthoracic
region by the paramedian route (A) Posterior view showing
the needle 1n contact with the lamma and (C) its advance
through the Iigamentum flavum (B) A schematic cross section
depicting the relationship of the needle to the soft tissue spin
ous process lamina and the igament The poimnt of the needle
1S In the pendural space with the bevel facing cephalad
(D) A sagittal section with the laminae and pedicles removed
to show the relationship of the needle to the anatomic struc

tures and the tubing 1n the peridural space (Bomea Courtesy
Anesthesiology )
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every two to three days 1f the block 1s to be carnied for
a longer period of time

Agents

In selecting the drug to be employed for eprdural
block, various propertics of each agent must be con
sidered In regard to latency or time necessary to pro
duce extradural block, Nesacaine, Xylocatne, and
Cyclaine may be classed together as fast acting (8 15
minutes), procaine, Metycaine, and Intracaine as m
termediate acting (15-20 minutes), Pontocame and
Nupercaine as slow acting (well over 20 mnutes)
Xylocamne has the greatest penetration, with Cyclaine
and Chloroprocaine vying for second place The re
mamder of the drugs are sigmificantly less penetrating

In regard to duration of anesthesia, Nesacaine,
procaine, Metycaine, and Intracame can be classed
together as drugs producing cxtradural block of short
duration (approximately 1 hour), Nupercame and
Pontocaine effect blocks of long duration (well over
2 hours) Cyclame and Xylocame are mn the inter
mediate class (1Y2-2 hours)

Concerning the optimal concentration of the drug,
05 to 1% Xylocune or equiactive concentrations of
other drugs are necessary to produce complete symp1
thetic interruption by the extradural route To assurc
complete analgesta to pimn prick, 1t 1s necessary to em
ploy 0 8 to 1% Xylocaine or equiactive concentrattons
of other drugs, and for somatic motor block 1t 15
necessary to use 2% Xylocame or Cyclame, 3%
Nesacatne, procaine or Metycaine, and 0 25% Ponto-
carne and Nupercaine These may be considered maxi
mum concentrations of these drugs In some patients
even these concentrations fail to produce complete
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paralysis of the muscles of the extremities and if such
1s ndicated, 1t 15 necessary to imject a second dose
after an nterval of twenty to thuty unutes (Such an
interval 1s necessary to decrease the nisk of toxic re-
action and prevent extension of the block )

TABLE V
Doses oF LocAL ANESTHETICS FOR EXTRADURAL BLock

Concentrations Necessary (in_Per Cent)|
Blocko] | Complete Maximum
Sympathetic|  Sensory Complete Amount
and Pinprick (Pan) Motor |—————
Agent only Block Block Mg/Kilo| Total

Procaine or |
Nesacame o5 17 159 209 3-4° 1015 1000
Metycaine or
Intracamne 075 1% 107 15% 34 810 1000
Xylocaine or
Cyclame 050757 {075 109 2 57 500
Pontocane or
Nupercatne 01015% 01 02 037 0815 75 100

In order to calculate the volume needed one can
consider that 1 to 1 1/2ml of solution are necessary to
effect one neurotome In predicting the extent of the
block following peridural mjection, the following fac-
tors must be considered site of puncture, the volume
of solution 1njected, the concentration and penetration
of the local anesthetic drug employed, the speed of
injection, the effect of gravity, and the volume and ca
pacity of the pernidural space With the patient 1n
horizontal position, the solution disperses equally 1n
every direction, although this may be modified by
physiologic and pathologic curvature of the spine
The volume of the solution mjected 1s without doubt
the most 1mportant extrinsic factor affecting the extent

of the block, the larger the volume of the myected Jocal

anesthetic, the greater the extent of the block Another
very sigmificant factor 1s the postion of the patient
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every two to three days 1f the block 1s to be carried for
a Jonger period of time

Agents

In selecting the drug to be employed for epidural
block, various properties of each agent must be con
stdered In regard to latency or time necessary to pro
duce extradural block, Nesacame, Xylocame, and
Cyclaine may be classed together as fast acting (8 15
minutes), procaine, Metycame, and Intracamne as in
termediate acting (15 20 minutes), Pontocaine and
Nupercaine as slow acting (well over 20 mrnutes)
Xylocaine has the greatest penetration, with Cyclame
and Chloroprocamne vymg for second place The re
mainder of the drugs are significantly less penetrating

In regard to duration of anesthesia, Nesacang,
procaine, Metycane, and Intracame can be classed
together as drugs producing extradural block of short
duratton (approximately 1 hour), Nupercame and
Pontocaine effect blocks of long duration (well over
2 hours), Cyclaine and Xylocamne are in the imnter-
mediate class (1%2-2 hours)

Concerning the optimal concentration of the drug,
05 to 1% Xylocane or equiactive concentrations of
other drugs are necessary to produce complete sympa
thetic nterruption by the extradural route To assure
complete analgesia to pmn prick, 1t 1s necessary to em-
ploy 0 8 to 1% Xylocaine or equiactive concentrations
of other drugs, and for somatic motor block 1t 1§
necessary to use 2% Xylocaine or Cyclaine, 3%
Nesacatne, procamne or Metycamne and 0 25% Ponto-
caine and Nupercaine These may be considered maxi
mum concentrations of these drugs In some patients
even these concentrations fail to produce complete
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cated by German writers (120) These solutions con-
tam very high concentrations of local anesthetics (e g,
1% Pontocane) mixed with collords which make the
muxture very heavy and thus himit the spread of the
anesthetic and provide longer block The time neces-
sary for induction 1s too long and the danger of toxic
reaction 1s mcreased

In my experience, 1njection of alcohol nto the extra-
dural space as recommended by some (120, 139) has
failed to produce prolonged effects, and therefore I
have abandoned this method The same comment
apphes to the extradural mjection of ammonium com-
pounds and oily preparations, except when these are
injected to the sacral canal Apparently this region
of the extradural space 1s more favorable as a depot
for such solutions as 1t allows prolonged exposure of
the nerves to their action The use of Proctocaine for
this purpose in patients with cancer pamn has been
reported with good results (140, 141) Five to 10 ml
of solution 1s mjected and repeated at daily mtervals

until the pain 1s reheved Usually 4 to 6 1njections are
necessary

Physiologic Effects and Complication

The course of events following extradural injection
1s very similar to that following subarachnoid block
except that their onset 1s more delayed In about five
mnutes there 1s evidence of hypalgesia, vasomotor
block, and loss of temperature sense Subsequently,
there 1s progressive loss of pain proprioception, touch
sensation, and motor function The effects on touch
proprioception, and motor function occur only when
maxmmum concentrations are mjected These effects
occur first and are most profound near the point of
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during and immediately after the jection Although
gravity 15 not as important a factor in extradural block
as 1t 15 1n subarachnoid anesthesia, the use of lateral,
Trendelenburg, Fowler, or sitting position 1s of ad
vantage when 1t 15 destred to have the solution spread
predominantly 1n one direction

It 1s obvious that to apply this and other technics
properly, 1t 1s necessary to know the neurotomes
(dermatomes, scleratomes, myotomes, viscerotomes,
and angiotomes) 1nvolved 1n the disease process The
site of njection, volume of local anesthetic drugs
necessary, and the probable resulting extent of anal
gesia for some of the more commonly employed seg
mental eprdural blochs 1s shown 1n Figure 34 36

A few words follow concerning the use of other
agents and technics for extradural block I have been
unable to obtam the prolonged effects from continuous
pertdural block i treating intractable pan and other
chronic conditions reported by Dogliott1 and Ciocatto
(137) These chimcians noted that if mixed nerves
were subjected to the action of concentrated local
anesthetics for several days, partial degeneration of
the sensory nerves occurred with consequent prolonged
mterruption By using this type of “differential perr-
dural block they provided relief to 90% of the pa
tients thus treated some of whom had intractable pain
from cancer After two years the results were con-
sidered good 1n 50% of the patients and fair 1n another
30% However, although most of our patients re-
cerved continuous peridural block for a number of
days, all had recurrence of paimn soon after the block
was termnated

Since the introduction of the ‘ continuous techmic”
I have abandoned the use of ‘plombe’ solutions advo
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cated by German writers (120) These solutions con-
tan very Ingh concentrations of local anesthetics (e g,
165 Pontocame) mixed with colloids which make the
mixture very heavy and thus hmit the spread of the
anesthetic and provide longer block The tirme neces-
sary for induction 1s too long and the danger of toxic
reaction 1s increased

In my experience, injection of alcohol into the extra-
dural space as recommended by some (120, 139) has
failed to produce prolonged effects, and therefore I
have abandoned this method The same comment
applies to the extradural injection of ammonrum com
pounds and oily preparations, except when these are
njected 1nto the sacral canal Apparently this region
of the extradural space 1s more favorable as a depot
for such solutions as 1t allows prolonged exposure of
the nerves to their action The use of Proctocame for
this purpose i patients with cancer pamn has been
reported with good results (140, 141) Five to 10 ml
of solution 1s mnjected and repeated at daily intervals

until the pamn 1s reheved Usually 4 to 6 mnjections are
necessary

Physiologic Effects and Complication

The course of events following extradural injection
1s very similar to that following subarachnoid block
€xcept that their onset 1s more delayed In about five
minutes there 15 evidence of hypalgesta, vasomotor
block and loss of temperature sense Subsequently,
there 15 progressive loss of pain, proprioception, touch
sensation, and motor function The effects on touch
Proprioception, and motor function occur only when
maximum concentrations are injected These effects
occur first and are most profound near the pomnt of
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myection, farther away from which onset takes a longer
time and the effects decrease Like all regtonal anes
thetic procedures, peridural block has no direct effect
on the heart, lItver, kidneys, and other parenchymatous
organs, provided an overdosage of the local anesthetic
1s not employed and the blood pressure of the patient
1s mamtamed within normal limits

The most important complication of extradural
block 1s the production of hypotension which 1s the
expected corollary of vasomotor paralysis The degree
of hypotension 1s closely correlated with the number
and the sites of vasomotor segments ivolved and with
such factors as age and physiologic status of the pa
tient The greatest degree of drop occurs when the
splanchnic vasomotor segments are mvolved partic
larly 1n elderly patients, and especially in those with
marhed arteriosclerosts, dehydration, hypovolerma and
other factors which effect cardiovascular function

TABLE VI
SuMMARY OF TECHNICS OF EXTRADURAL (PERIDURAL) Brock

’ Volume of Local
Indications Site of Injection Anestheuc (ml)
Posttraumatic or’ |
Postoperative Pamn
Upper Extremity
hest

Upper Abdomen
Lower Abdomen TIL
Lawer Extremity L4
Reflex Sympathetic’ Dystrophy

> M
00 0o
= ® e

Upper” Extremity cg 58
Lower Extremuty 14 6 10
Pernipheral Vascular Disease
Upper Extremity T1 46
Lower Extremity 12 4 6
Visceral Disease
Thoracic T3 58
Upper Abdomen T8 58
Lower Abdomen T12 58
s3 8 10

Pelvis
Musculoskeletal and
Cancer Pamn Vanous sites Vanable
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Generalized toxic reactions may occur, probably as
a result of the greater vasculanty of the pendural
space and the not infrequent laceration of the venous
plexus by the nvading needle or catheter For this
reason the volume and concentration of the drug
should be limited to therapeutic amounts

Other complications include accrdental perforation
of the dura arachnoid with possible development of
post puncture headache Of course, if the invasion of
the subarachnoid space 1s not detected and there 1s
advertent subarachnord 1njection of large amounts of
local anesthetics, respiratory paralysis and perhaps
serious cardiovascular dysfunction may follow Neu-
rologic sequelae are rare with this technic although

they may occur 1n the hands of the mexperienced or
careless operator



CHAPTER XII

SUBARACHNOID BLOCK

SUBARACHNOID BLOCK 1n one form or another may
be employed as a diagnostic, prognostic and thera
peutic measure 1n many disorders mvolving the ab
domen, trunk, and lower extremity Although there
has been a defintte trend to use this method less and
less, the standard technic offers certain advantages
over other methods such as extradural, paravertebral,
and peripheral blocks These advantages are sim
phicaty and facility of admimstration, rapid onset of
effects, and certamty of action These, together with
mimmal chance of complications, make 1s particularly
useful to physicians who are inexperienced with other
forms of autonomic and somatic nerve blocks In
patients where blocks are needed to establish the
dragnosss, or to prognosticate the effects of surgical
procedures, subarachnoid block serves as the surest
test of the effect of interrupting the pathways by chemi
cal means Whenever there 1s uncertantv as to the
results produced with paravertebral sympathetic, para
vertebral somatic, or peripheral nerve block the case
should not be dismissed unless the results have been
confirmed with subarachnoid block
The sequence of physiologic effects following sub

arachnoid mjection of local anesthetic drug 1s stmilar

258
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to that described under extradural anesthesia except
that the onset 1s more rapid The difference 1n vulner-
ability of vanious fibers permits a differential spinal
block and mahes possible the clinical application of
this method 1n the management of many disorders

Complications of subarachnoid block clude post-
puncture headache, which 1s perhaps the most 1m-
portant, and hypotension, the degree of which depends
on the number of vasomotor segments involved In
addition, there 1s always the remote hazard of pro-
ducing arachnoiditis, myelopathy, radiculopathy, or
ather neurclogic squetae  Although admuitedly these
complications are extremely rare, they have neverthe-
less prompted many clinicians to avord this method,
particularly since the increase in populanty of extra-
dural anesthesita The risk of these sequelae can be
obwiated or minimzed by using extreme care in the
aseptic techmic  In this connection 1t should be stressed
that the subarachnoid space should be treated as 1s
the penitoneal cavity (142) The equipment and the
drugs which are used to 1nject into the subarachnoid
space should be stenilized by heat stenhzation (auto-
claving) and not by soaking them 1n antiseptic solution,
and extreme care should be taken to avoid introduc-
tion of some of the antiseptic solution used for the
skin 1nto the subarachnoid space If the continuous
technic 1s employed, a proper dressing should be
apphed, and the patient should be given prophylactic
doses of antibiotics

For circumstances which require block of brief
duration (one hour or less) the single injection 1s
adequate and has the advantage of producing shghtly
less trauma than the continuous techarc  On the other
hand 1 the skillful mnsertion of ap 18 gauge, thin-
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walled needle and the passage of plastic tubing through
1t, 1s inherent only a httle addttional trauma, and this
practice affords the outstanding advantages of con
trollability of intensity, extent and duration of block
If the catheter 1s used, 1t 1s 1mportant not to advance 1t
more than 3 to 5 em 1n order to avord the nsk of
mjuning the nerve roots Because there 1s the greater
nisk of infection when a catheter 1s left in the sub
arachnord space, continuous subarachnoid block 1s
rarely carried out for more than a few hours For
longer blocks the extradural method 1s preferred

TABLE VII
Doses OF LocAL ANESTHETICS FOR SUBARACHNOID BLOCK

Concentrations Necessary (in Per Cent) |
Block of Complete Dosage
Agent  |Sympathetic and| Sensors (Pam) Complete Range
Pinprick Only Block Motor

Frocame o T
Nesacaine 037-05% 2c 5¢ 25 150
Metycame or
Intracame 02~ 05 20 45~ 25 100
Xylocame or
Cyclame | 027 04 115¢ 34 2575
Pontocame or |
Nupercame 0037 005” ' 007501~ | 02025¢ | 25100

CLINICAL APPLICATIONS

Subarachnoid block may be employed as a diag-
nostic, prognostic or therapeutic measure 1 many of
the conditions mentioned 1 the preceding chapters 1n
connection with extradural block somatic, and auto-
nomic nerve blocks This technic 1s also particularly
useful for the production of certain interruption of
sympathetic and parasympathetic pathways m dis-
orders involving the lower extremuty, pelvis, abdominal
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viscera and trunk ¢ It 15 used in the management of
peripheral vascular disorders, especially those n which
there 1s predominance of vasospasm and pain It may
also be employed for the same reason 1n causalgia and
other reflex sympathetic dystrophies of the lower ex-
tremuty  As 1s well known, the block must be made to
extend to at least the 10th thoracic level 1 order to
nterrupt all the sympathetic fibers to the extremities

Continuous subarachnoid block has been of par-
ticular value as a dragnostic-prognostic procedure mn
pattents with post amputation pam, mcluding pamnful
phantom limb This procedure 1s essential prior to
carrying out chordotomy 1n these patients By using
the continuous technic and drugs with short action
such as procame the block can be extended two or
three segments cephalad with each injection until the
pain 1s reheved In order to ascertamn the complete
effects of each dose, the injections should not be made
more frequently than at 30 minute ntervals In several
of our patients local infiltration of the stump, para-
vertebral somatic nerve block, paravertebral sympa-
thetic block, extradural block to the 10th thoracic level,
and single dose spmal block had failed to produce
rehef  When the continuous subarachnoid technic was
carried out 1n one of these patients, 1t was noted that
relief of pain was complete when the block was ex-
tended to the 5th thoracic segment This was very
valuable mformation to the neurosurgeon n helping

*It may be recalled that the cell body of preganghiomic sympathetic fibers
15 located i the anterolateral column of the spmal cord and that their axons
leave by way of the anterior roots from the level of the 1t thoracic to that
of the Ind Jumbar segments inclusive They then pass to the corresponding
spinal nerves and as white ram Teach the sym
pathetic trunl Thus the entire sympathetic outflow to th; body leaves the
central nervous system bilaterally through these and only these segments
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mim decide the level of chordotomy In two other
patients analgesia was extended to the upper cervical
segments without subjective relicf of pamn  As this
was carried out on three different occastons with
similar results, the patients were considered not to
be candidates for chordotomy

Subarachnoid block may also be employed as 2
diagnostic, prognostic, and therapeutic procedure 1n
visceral disease 1 the manner described for extradural
block In megalocolon and paralytic ileus thts technme
has been used for many years, both as a diagnostic
and therapeutic measure Some prefer this technic 1n
managing patients with eclampsia because 1t provides
more prompt and more certain results than any other
method

Kmght has reported the use of subarachnord block
m the 4th thoracic level as a therapeutic measure
during thyrotdectomy (143) The beneficial effects
of such a procedure are based on the assumption that
hyperadrenalism plays a part in the syndrome of hypo
thyroidism and that the subarachnoid block decreases
sympathetic over activity by blocking neurogenic
stimuli to the adrenal gland Sarnoff and Farr (144)
have also reported the use of subarachnoid block mn the
therapy of pulmonary edema due to cardiac decom-
pensation By effecting peripheral vasodilatation and
pooling of the blood 1n the lower portion of the body,
the block causes a decrease mn the venous return to the
night heart, lessening 1ts load and giving 1t an oppor-
tumity to catch up As previously mentioned, in the
few cases where we have used this and other methods
for this purpose, our results have been poor and there
fore I cannot recommend 1t
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Contimuous subarachnoid block has been used as
the most certain method of prognosticating the effect
of sympathectomy 1n patients with hypertension The
comments made on page 186 concerning the use of this
or any other bloch method for this purpose apply here

Dafferential Spinal Block

Sarnoff and Arrowood have developed a modifica
tion of the continuous techmc, which entails the in-
jection of dilute solutions of local anesthetics 1n order
to produce a preferential or differential spinal bloch
(145) As ongally described, the technic 1s carnied
out as follows The mmtial dose, which consists of
15 ¢c of 02% solution (30 mgm ) of procaine, 1s
allowed to run 1 for about three mnutes and there-
after at a rate of 15 drops per mmute (06 cc or 12
mgm ) untill the block 1s obtained up to the destred
segment  Subsequently, the rate of admumstration 1s
determined by the duration and level of block desired
By this method they were able to preferentially block
vasomotor, sudomotor, and visceromotor fibers of the
sacral (parasympathetic) and thoracolumbar (sympa-
thetic) outflows as well as fibers which carnied pin-
prick sensation and stretch afferents, while they were
able to spare fibers which carried touch, position sense,
vibration sense, somatic motor, and pamn other than
pmprick

Sarnoff and Arrowood used this technic as a re
search tool and studied the neurophystology of nerve
fibers of various sizes and myelimzation and correlated
therr findings with those of earlier workers who had
showed that fibers of muxed nerves are differentially
affected by local anesthetic drugs (146-149) TIn addi
tion, they elucidated the mechamsm of hypotension
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him decide the level of chordotomy In two other
patients analgesia was extended to the upper cervical
segments without subjective relief of pamn As ths
was carried out on three different occasions with
stmilar results, the patients were considered not to
be candidates for chordotomy

Subarachnoid block may also be employed as a
diagnostic, prognostic, and therapeutic procedure mn
visceral disease n the manner described for extradural
block In megalocolon and paralytic ileus this technic
has been used for many years, both as a diagnostic
and therapeutic measure Some prefer this technic 1n
managing patients with eclampsta because 1t provides
more prompt and more certain results than any other
method

Knight has reported the use of subarachnoid block
in the 4th thoracic level as a therapeutic measure
during thyroidectomy (143) The beneficial effects
of such a procedure are based on the assumption that
hyperadrenahism plays a part 1n the syndrome of hypo
thyroidism and that the subarachnoid block decreases
sympathetic over-activity by blocking neurogenic
stimult to the adrenal gland Sarnoff and Farr (144)
have also reported the use of subarachnord block 1n the
therapy of pulmonary edema due to cardiac decom
pensation By effecting peripheral vasodilatation and
pooling of the blood n the lower portion of the body,
the block causes a decrease 1n the venous return to the
night heart, lessening 1ts load and giving 1t an oppor-
turuty to catch up As previously mentioned, n the
few cases where we have used this and other methods
for this purpose, our results have been poor and there
fore I cannot recommend 1t
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ticularly true when using the usual techmc of sub-
arachnoid block to anesthetize several thoracic seg-
ments, which are affected only after all the segments
below have been bloched Consequently the undesir-
able vascular effects such as hypotension are of a
much greater degree In order to obwviate this dis-
advantage, many techmics have been devised to pro-
duce segmental subarachnoid bloch  Notwithstanding
the techmecal difficulties encountered, segmental sub-
arachnoid block does have the advantage of affecting
only the desired segments, and 1n certamn painful con-
ditions 1t 1s an excellent diagnostic prognostic pro-
cedure prior to the 1injection of alcohol or to rluizotomy

The techmic of establishing segmental subarachnoid
block requires exact knowledge of the segments to be
affected and therr relation to the spmnal cord and
vertebral column It necessitates the use of small
volumes 1n order to limut the spread of analgesia and
of weak solutions because usually only analgesia (and
not muscular paralysis) 1s desiwred The anatomy of
the thoracic portion of the vertebral column, of course,
presents greater technical difficulties

Segmental block of the upper cervical segments
should be avoided because of the senous nisk of phremec
(tespiratory) paralysis For segmental block 1 other
regions the puncture 1s done at such levels as to pro-
duce 2 band of analgesia 1n the affected neurotomes
The volume and concentration of the solution to be
Injected to produce segmental block depend upon the
number of segments to be blocked I usually prefer to
inject undiluted 1% Pontocaine solution which con-
tamns 10 mgm per cc Usually 02to 04 cc (2to 4
mgm ) will produce a band of analgesia involving 4
to 6 segments This of course, depends upon the force
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that occurs following spinal anesthesia showing that
1t 1s predomnantly due to block of the vasoconstrictor
fibers and not to skeletal muscle paralysis as some
writers had suggested Moreover, they found that
cutaneous and stretch reflexes could be blocked with
out imparring position sense They employed this tech
nic 1n mvestigating mtestinal dyskinesia, colic atony,
and postamputation pain

In my experience the concentrations used by them
have infrequently proved insufficient to produce 2
complete sympathetic paralysis Therefore, m order
to be certain that all of these fibers are bloched, it 15
suggested that the procedure be carried out with 0 5%
procaine or equactive concentrations of other local
anesthetic drugs  Such concentrations still spare touch,
position sense, vibration sense, and the most important
skeletal motor fibers

This 1s 2 valuable diagnostic adjunct in helping the
physician to determine the mechanism of the pamn and
to predict the effects of sympathectomy It should be
noted that the same effects may be produced with
extradural block as well as with peripheral nerve block

The block may also be used as a therapeutic meas
ure If 0 5% procame or an equiactive concentration
of local anesthetic drug are ineffective 1n relteving pamn,
1t 1s advisable to gradually increase the concentration
until the patient experiences rehef Usually this can be
accomplished with a concentration which 1s still not
sufficient to block skeletal muscle and proprioception

Segmental Subarachnoid Block

One of the disadvantages of spinal anesthesia 1s that
in order to affect a few segments, many others are
unnecessarily and unavoidably affected This 1s par-
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The techme of producing segmental subarachnoid
block 1n the thoracic region by advancing a catheter
from the lumbar region cephalad, as origmally des-
cribed by Saklad and his associates (150), 1s to be
condemned because there 1s too great a rish that the
catheter 1 bemng advanced may damage the spimal
cord or n being withdrawn may avulse nerve roots
round which 1t may have become looped The use of
this technic for the injection of absolute alcohol as a
therapeutic measure for 1ntractable pain has not gained
widespread use for the same reason

Subarachnoid Alcohol Block

Subarachnoid alcohol block, when properly carried
out, produces a chemical posterior rhizotomy which
may be used as a good substitute for neurosurgical
operations 1n patients who are 1n poor physical condi-
tion or 1n those who refuse operation In view of the
destructive nature of this procedure and the complica
trons which sometimes occur following 1t, the method
should be reserved for patients with severe, intractable
pain who cannot be managed 1n any other manner

Since all pamn mmpulses, including those from the
viscera, enter the spmal cord through the posterior
roots and since the roots of any spinal nerve below the
cervical region can safely be blocked with this pro-
cedure, the wide scope of 1ts applicability 1s obvious
1t1s particularly vseful 1n relteving cancer pain caused
by pressure of somatic nerve or nerve roots as produced
by metastatic lesion of the vertebrae and tumors 1n the
paravertebral regions

Although descriptions of technic are beyond the
scope of this monograph, the importance and com-
plexity of subarachnoid alcohol block are such that a
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and rate of myection Smaller or larger volumes may
be used as necessary With this drug a bloch lasting
one to two hours 1s produced

It should be stressed that subarachnoid puncture
above the Ist lumbar vertebra 1s considerably more
difficult to perform and submuts the spinal cord to the
sertous rish of damage For this reason, this techmc
should be used only by those physictans who have had
great experience 1 regional anesthesia, especially 10
performing lumbar subarachnoid block and spinal ept
dural block at various levels One of the greatest
difficulties hies 1n the aspiration of cerebrospinal fld
to ascertamn entrance mto the subarachnoid space To
overcome this difficulty 1t 1s best to place the patient
m the lateral position and raise the head of the table
well above the site of puncture Moreover, 1t 15 best
to 1dentify the extradural space by the usual lack of
resistance test After reaching this point, the needle
15 then advanced a few mllimeters with a syringe
attached to the hub and continuous aspiratton 1S ap
plied so that one 1s able to discern as soon as the point
of the needle enters the subarachnoid space This will
decrease the chance of accidentally entering the spinal
cord substance

Thoracic segmental subarachnoid blocks nterrupt
the sympathetic fibers and result n vasodilatation and
hypotenston, the degree of which depends on the num-
ber of segments ivolved It 1s most mmportant to
treat the hypotension, unless the block 1s being done
to prognosticate the effect of sympathectomy on exist
ing hypertension In addition, means should always
be avatlable to do artificial respiration in case the
respiratory muscles are involved
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few brief remarks are warranted Since the effective
ness of this procedure depends on the hypobancity
and neurolytic effects of the alcohol, 1t 1s necessary to
place the patient 1n such a way that the alcohol, when
injected 1nto the subarachnoid space, bathes exactly the
nerve roots which are to be influenced The site of
puncture 1s best made at the level at which the 1n
volved nerve roots join the spinal cord The patient
1s placed on the side opposte to the one to be affected,
with a pillow under the body and the operating table
flexed so as to produce a scoliosts with the maximum
corresponding to the nerve roots conveyng the pam
The patient’s body 1s turned forward 45 degrees so that
the upper postertor roots are horizontal, as depicted
1n figure 41

The 22 gauge spinal needle may be mserted 1 the
midline or paramedially In order to better discern
the entrance of the needle into the subarachnoid space
and thus to prevent damage to the spimnal cord, the
peridural space should be located first by the lack of-
resistance test  The needle 1s then advanced a few millt
meters with continuous attempts to aspirate until the
pomt enters the subarachnoid space at which time
flurd will appear 1n the barrel of the syringe

If the pam involves many segments, 1t 1s best to

mtroduce two or three needles so as to permit the
mnjection of small volumes (0 5 ml per needle) The
solution 15 mnjected very slowly so that two to three
minutes are consumed 1 mjecting 0 5 ml of alcohol
This 1s faciitated by the use of 1/2 ml tuberculin
syrmge The use of large doses to effect widespread
analgesia when the pain involves many segments 15
fraught with danger and complication

It 1s most mmportant to nstruct the patient not to
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Figure 40 Diagram showing the position of the patient
for subarachnoid alcohol block m the thoracic region Note
that the patient 1s placed in the lateral prone position so that
the posterior surface of the back makes an angle of 45 degrees
with the supenor surface of the table (B) One or two pillows
are placed under the region to be blocked and the table flexed
so as to produce a scohosis of the spme with a maximum
curve corresponding to the nerve roots conveymg the pam
This will place the posterior (sensory) nerve roots mvolved 1n
conducting pain uppermost (A) with the head and extremties
Jower than the pomnt of injection (C) Shows a longitudinal
section showmg diffusion of the hypobaric aleohol to mnvolve
the uppermost sensory roots (D) Note that three needles are
used 1n order to permit the mnjection of small volumes of solu
tion and thus mimimize complications

move during and for one hour following the mjection,
explaming the importance of this i avoiding comph-
cations The use of a narcotic analgesic given mtra-
venously just prior to the mjection may mmimze the
discomfort  After the mnjection 1s completed 1t 1s
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advisable to admunister more analgesic or/and thio
pental to effect a quiet sleep in the patient and make
immobility easier to tolerate

Complications which may occur following this pro
cedure inctude weakness or paralysis of the extremties,
bladder, and anal sphincters Bladder paralysis, which
15 the most serious, must be treated by indwelling
catheterization until 1t disappears These are serious
complications which emphasize that the procedure 18
not without danger However, since these complica
tions are more prone to occur when the injection
mvolves the lumbosacral region, and can be avoided
when the myjection 1s carried out above this area, and
since many patients who require the block already
have weakness or paralysis of the sphincters or of the
extremities or both, consideration of these complica
tions should not deter one from using this method m
mdicated cases On the other hand, these considera
trons emphastze the importance of reserving ths tech
mic for pattents with intractable patn due to cancer or
other chronic conditions  For patients who can tolerate
neurosurgical opeiations 1nd are expected to lve
longer thin two to three months, rhizotomy Or
chordotomy 1s preferred

The duratton of pain relief varies from several weehs
to many months ind occasionally years Statistics
wdicate that the average duration 1s three to five
months, usually sufficiently long to afford relief until
death of the patient Of course 1if the patient lives
longer than the analgesia lasts the bloch can be re-
peated

In my expenience complete relief of pamn 1s rarely
seen following one mjection and 1t 1s usually necessary
to repeat the procedure two ot three times By em
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ploymng this method 1n this fashion m our clmic, a
Inttle over 50% of the patients experienced good rehef,
about 30% experntenced fair relief, about 20% derived
no benefit Although these results compare favorably
with neurosurgical procedures, I wish to stress that I
favor surgery over block 1n patients who can tolerate
the operation because the former produces more spe
cific and lasting results



CHAPTER X1

BLOCK OF CRANIAL NERVES

BLOCl\ Or ONL OR MORE of the cransal nerves can
be applicd n the management of many chnical dis
orders The cramal nerves particularly amenable to
blocking 1include the 5th (trigemunal), 7th (facial),
9th (glossopharyngeal), 10th (vagus), 11th (spwnal
accessory), and 12th (hypoglossal) The procedure
15 particularly useful 1n the management of pain of the
so called 1dopathic neuralgins, of pamn due to me
chanical neuropathy, ncuritis, and of pain duc to
cancer and other neoplastic lesions of the head In
addition, nerve blocks constitute a very effective ad
junct 1n the management of certun autonomic dis
turbances which mvolve pathways associated with onc
or more of these cramal nerves These disturbances
include the Marcus Gunn phenomenon, the Hetden
hain phenomenon, the Vulpian phenomenon, the
auriculotemporal syndrome, gustatory sweating, and
the phenomenon of crocodile tears

BLOCK OF THE TRIGEMINAL
NERVE OR ITS BRANCHES

Smce the trigeminal nerve supplies the sensory
fibers to the entire face and the anterior two thirds of
the head, 1t becomes involved 1n many painful nd

272
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autonomic disturbances Consequently block of the
gasserian ganghon or one of the branches of the nerve
15 one of the most frequently applied Moreover,
because most of the nerve 1s purely sensory and since
the major branches are anatomically separated from
each other by some distance and by structures, 1t 15
feasible to interrupt one of them specifically with-
out mvolving other major nervous pathways These
procedures are therefore of special value in aiding
the differential diagnosis of various painful condt
tions, such as tic douloureux of the trigeminal and
glossopharyngeal nerves, atypical facial neuralgia, m
graine headaches, pain due to malignancies, and herpes
zoster Properly carried out, the procedures can be
of great help 1n differentiating pain due to intracranal
pathology from pain due to conditions n the face

Gosserion
Ganglion Block—4

Infraorbital
Block

Ficure 41 Diagram showing the anatomy and distribution
(Continued on next page )
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Ticurr 42 Technic of blocl ing the gasserian ganglion and
the mandibular nerve by the anterolateral (Hartel) approach
The needle 1s nserted through a skin wheal which 1s on the
skin overlymng the 2nd upper molar tooth and advanced 1n a
direction so that when 1t 1s viewed from the side 1ts pomnt 15
directed to the midpoint of the zygomatic arch and when
viewed from the front 1t 1s directed to the pupil of the 1ps
lateral eye It 1s advanced until 1t contacts the mfratemporal
plate lateral to the base of the pterygoid process just anterior
to the foramen ovale The depth mark 1s then set 15 cm from
the skin surface the needle withdrawn until ats point 1s m the
subcutancous tissue and 1s then remserted so that its pomnt will
eventually go through the foramen

of the trigeminal nerve and the optimal site of mjcctmg it
(stippled areas) Gasserian Tion block 1s d by
passing a needle through the foramen ovale and mto the gas
serian ganghion maxillary nerve block 1s accomphshed m the
pterygopalatine fossa just after the nerve passes through the
foramen rotundum mandibular block 1s accomplished just
below the foramen ovale supraorbital block 1s accomplished
at the supraorbital ridge, infraorbital block accomplished at the
infraorbital foramen or canal and mental block at the mental
foramen (Sce T'igure 42 and compare with Figures 43 (page
281) and 44 (page 285)
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Gasserian Ganglion Block

When the conditton 1s extensive and mvolves the
major branches of the trigeminal nerve, one of the
optimal sites of mjection 1s into the gassernian ganghon
However, this procedure 1s constderably more difficult
to carry out than the bloching of one of the major
divistons or smaller branches of the nerve, and 1s
inherent 1n more serious complications The most
important of these 1s madvertent subarachnord injec-
tion which 1nvartably produces unconsciousness, cardi
ovascular collapse, and palsy of other cramal nerves
These complications, especially sertous 1f they follow
alcohol mnjections since the effects may be permanent,
should be avoided at all costs On the other hand,
alcohol njection of the gassenian ganghon destroys
sensory nerve cells and theoretically effects permanent
mterruption without affecting motor neusons since
the cell bodies of the latter are located 1n the pons
This procedure 1s therefore effective 1n managing se-

vere, mntractable pain 1n patients mn poor physical con-
dition

Trigenunal Neuralgia

Gassenan ganglion block 1s useful 1n the manage-
ment of major trigeminal neuralgia or tic douloureux
This condition, of unknown etrology, 1s mantfested by
sudden intense, stabbing, shooting pain 1n some portion
of the face The bout of lancinating pain 1s very brief
and 1s usually precipitated by stimulation of a tnigger
region by drinking talking washung the face, or brush-
ing the teeth The charactenstic pain 1s usually Limited
to one or more branches of the tngerminal nerve

In the management of trigemmal neuralgia analgesic
blocks offer certamn advantages When properly
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exccuted, they cffect immediate and complete relief
of pain  Their inherent nisk 15 less than that of ncuro
surgical operation, and this fact makes them particu
larly appropriate for clderly, poor risk patients In
patients who are dehydrated, malnourished, and greatly
debilitated because the presence of a trigger zone
makes cating and drinking difficult, mjection therapy
may effect sufficient relief to permit a normal food
mtake with restoration of general nutrition and health
prior to operation

Blochs also aid the physictan in confirming or dis
proving diagnoses They furnish the patient proof that
permanent interruption by nerve section will completely
relieve the pain, and they afford hum an opportunity to
become acquainted with the numbness and paresthesia
which follow retrogasserian neurotomy and thus keep
Inm to decide whether or not to undergo the operation
Some patients are greatly annoyed and complamn bit
terly of the ancsthesia and paresthesia that follows the
operation unless they have been properly informed
prior to surgery and the cffects of the section have been
duplicated with a prelimmary block

Since 1n many instances the symptomatology 1s
himited to a small branch of the nerve, such ns the
fraorbital, mental, or frontal, the block of the branch
n question 1s usually adequate Usually 05 to 1 ml
of local anesthetic and subsequently alcohol are suffr-
cient to block these nerves These limited procedures
are particularly useful in patients in very poor physical
condition who may not tolerate more radical injections
at the base of the skull In pattents who have pain mn
the territory of more than onc of the branches of the
major division, injection of the maxitlary or mandibu
lar nerves as they emerge from the base of the skull



BLOCK OF CRANIAL NERVES 277

may be necessary In the event that symptomatology
nvolves more than one of the major divisions, 1t may
be advisable to mject the gassertan ganghon Thus tech-
nic, of course, produces analgesia of the entire 1psi-
lateral half of the face and the anterior two thirds of
the head

Injection of aleohol into the ganglion theoretically
effects permanent nterruption because the cell bodies
are destroyed Some wrters have reported cases of
patients who have obtamned rehef of parmn for as long
as thirty years, and many others who have gone six to
twenty years following their injections It would appear
that this procedure should be preferred to the operation
m all instances  However, the procedure 1s followed by
anesthesia of the cornea with consequent neuropara-
lytic keratitis similar to that following operation In
view of this and other possible complications of gas-
serian ganghon block and since 1 many of cases the
procedure does not provide permanent complete rehief
because of incomplete destruction of all the cell bodies,
its use as a therapeutic measure should be considered
only under certamn circumstances when the Ife ex-
pectancy 1s short, when the patient’s condition 1s too
poor to warrant an operative procedure, or when n-
fection of the mastoid cells or other tissues, should
they be accidentally traumatized at operation, carnies
the danger of memingitis  Otherwise the operative pro
cedure 15 the method of choice and should be carned
out for permanent cure after the patient has been sub
jected to one or at most two alcohol mjections

The mjection of the gasserian ganglion with boiling
water as another method of providing long-lasting
reltef without some of the complications of alcohol
mjection has been reported (151) Although sufficient
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time has not elapsed to permt proper evaluation of this
procedure, the results thus far have been encouraging
It should be stressed, however, that this method should
be considered as a palliative procedure There 15 only
one thoroughly proven method of cure—retrogasserian
neurotomy In the average patient one injection of
alcohol or boiling water should be performed, but
when the pan returns the patient should be persuaded
to undergo the curative operation

Cancer Pam

Block of the gassertan ganglion 15 even more uscful
n the management of severe, intractable pam due to
cancer mvolving the antertor two thirds of the head
As 1s well known, the face, mouth, and throat are
frequent sites of neoplasm, which not nfrequently pro
duces severe pain by expansion and pressure on one or
more of the cranial nerves The face 1s mvolved by
tumors which commonly arise from structures about
the mouth, nose and paranasal sinuses Fortunately,
these usually spare the eye and, therefore the pam
may be controlled by injecting the 2nd and 3rd division
of the trigemmal nerve However, if for any reason,
analgesia cannot be produced by mjection of these
nerves, the physician must not hesitate to inject the
gasserian ganghon because relief of pamn must be
obtained for the patient even at the price of Leratitis
The problem here 1s quite different from that mn pa-
tients who have tic douloureux, i whom the life
expectancy 1s long and a corneal ulcer a serious com-
phcation

Gasserian ganglion block 1s particularly useful 1f
the lesion volves structures which are supphed by
more than one of the major divisions of the 5th cramal



BLOCK OF CRANIAL NERVES 279

nerve This technic has advantages over mandibular
and/or maxillary nerve block 1n such cases 1n that 1t
produces a widespread field of analgesia mnto which the
cancer can spread without producing more patn

Occastonally the tumors of the face and head cause
a burming discomfort in addition to the severe neuralgic
pain  Such pain 15 usually diffusely located over one
side of the head, the eye, the teeth, and the lower, and
sometimes the upper jaw, the temporal region, and
the nape of the nech It indicates block of the
cervicothoracic sympathetic cham 1 addition to gas
serian ganglion block After repeated injections with
local anesthetic drug, this procedure may be carried out
with phenol or alcohol, as mentioned on page 87

Neuralgia Due to QOther Causes

Occastonally pamn 1n the distribution of the entire
trigeminal nerve 1s due to other demonstrable path
ologic processes such as vascular lesions, nflammatory
disease, systemic disorders, herpes zoster, neurts,
trauma and various others, which produce an in
flammatory, mechanical, or chemjcal neuropathy The
pain 1n these conditions 15 usually continuous, borng,
and aching 1 character, and 1s not provoked by stimu-
lation of tnigger areas, as occurs m trigemunal neu-
ralgia  Occasionally 1t 1s sufficiently severe to warrant
blocking of the gassenan ganghion, esther as a diag-
nostic, prognostic, or therapeutic measure It 1s again
stressed that 1n such cases an attempt should be made
to ascertamn the cause and if possible eliminate 1t If
this 15 impossible a therapeutic block with longlasting
local anesthetic or even alcohol may be justified
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Ophthalmic Nerve Block

Block of the ophthalmic nerve as 1t emerges through
the supertor orbital fissure can be employed as a dif
ferential dragnostic procedure It should almost never
be attempted with alcohol as a therapeutic measure
because i1t 1s in very close proximty to the optic,
trochlear, and oculomotor nerves, and thercfore, m
herent 1 very serious comphications The only time
such a procedure 1s justified 1s in the control of severe,
intractable pamn due to inoperable cancer 1 a patient
who has only a few wecks or months to ive The same
comment applics to the block of the ethmoidal nerves
before passing mto the anterior ethmoidal foramen
on the medial wall of the orbit

Frontal and Supraorbital Nerve Block

Block of the frontal and supraorbital branches of
the ophthalmic nerve as they emerge from the orbit
over the supraorbital ridge 1s a very useful procedure
m managmng any of the previously mentioned pamful
conditions It may be used as a diagnostic measurc
prior to avulsion of these nerves n the treatment of
tic douloureux, of cancer, and of post herpetic neu
ralgia  Alcohol block of these terminal branches of
the ophthalmic nerve 1s similarly useful 1in providing
prolonged analgesia However, 1t should be stressed
that very small amounts (0 25 to 05 ml ) should be
employed lest the neurolytic agent diffuse into the orbit
and produce serious complications

Block of the Maxillary Nerve and 1ts Branches

Ingection of the maxillary nerve in the pterygopala-
tine fossa after 1t emerges through the foramen rotun
dum can be carried out by the lateral, or anterolateral
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extra-oral routes, by the orbital route, or by the oral
route It 1s frequently employed as diagnostic prog-
nostic procedure in the management of trigeminal neu-
ralgia, cancer pam, and other pamful conditions of

FIGUuRE 43 Iagram depicts the technics of blocking the
supraorbital infraorbital and mental nertes as they emerge
{rom their respective bany cavities and enter the subcutaneous
structures Supraorbital block 1s carried out as the supraorbital
nerve and supratrochlear nerve leave the orbit by curving
around the supraorbital margm about 25 cm from the midline
To block the infraorbital nerve a wheal 1s formed 1 em lateral
to the ala nasa (approximately 25 cm from the midline) and
advanced 1n a superior posterior and shghtly lateral direction
The needle 1s advanced unt:l its point enters the infraorbital
canal through the mfraorbital foramen and paresthesia ts
elicited The mental nerve 1s blocked at 1ts exat through the
mental foramen Note that the wheal 1s formed superolateral to
the foramen and the needle advanced at such an angle so that
1t will pass into the mental canal The line on the left of the
figure ind that the bital notch the nfraorbital
foramen and the mental foramen are located 1n a straight line
and y 25 em et to the mad

tal plane
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the middle portion of the face, specifically when 1t
1s limited to the upper jaw, teeth, maxillary sinus, and
palate Maxillary nerve block with alcohol lasts an
average of 15 months

Maxillary nerve block 1s slightly more difficult to
carry out than mandibular nerve block, and extreme
care must be exercised, particularly when mjecting
alcohol For the latter procedure, 1t 1s necessary to
contact the nerve directly with the needle, and to limit
the total amount of alcohol njected to no more than
1 ml, lest the neurolytic solution diffuses through the
mferior orbital fissure to the floor of the orbit and
damage the oculomotor nerve with consequent dysfunc
tion of extra ocular muscles and strabismus

Bloch of Sphenopalatine Ganglion

Block of the sphenopalatine ganglion 1 the pterygo
palatine fossa 1s a useful diagnostic and therapeutic
measure 1n the management of so called Sluder’s neu
ralgia and other peculiar forms of atypical facial neu-
ralgta This condition, formerly thought to represent
neuritis of the sphenopalatine ganglion or the vidian
nerve or petrosal nerve, 1s now considered to be caused
most frequently by distension of the internal maxillary
artery and 1its branches This 1s not a true neuralgia,
but 1s a condition characterized by a steady, diffuse,
deep pain with an aching quality and a distributron
which 1s seldom, 1f ever, limited to the domain of any
of the cramal nerves It 1s usually located 1n the nose,
around and deep within the eye, m the upper and lower
jaw, 1 the malar and temporal region mn front of and
through the ear, and 1n the occiprtal region, and some
times radiates to the neck and shoulder Occasionally
1t 1s associated with such autonomic phenomena as
lacrimation, flushing, corneal and comjunctival 1njec
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ton, edema, enophthalmus, photophobia and even
blurred vision, and sometimes by rhmorrhea and nasal
obstruction

The management of this pamn should include a
thorough search for, and elimmnation of, any possi-
ble etiologic factors, such as psychosomatic disorders,
nfectious process of the bones or soft tissue of the
face, dental disorders, ocular pathology, or dys-
function of the temporomandibular jomnt Nerve
blocks may aid in differential diagnosis, but they
should never be employed as therapeutic measures for
they are not only useless, but frequently aggravate
the problem, especially if alcohol 1s injected Since
emotional stress, tension, or anxiety 1n many instances
1s the precipitating or aggravating factor, psycho
therapy 1s necessary Vasoconstrictors are effective in
reducing vascular distension Associated muscle spasm
may be relieved with local nfiltration and physical
therapy

Pterygopalatine fossa block of the maxillary nerve
and sphenopalatine ganglion 15 also useful as a diag-
nostic prognostic procedure 1n the management of
Heidenhain s phenomenon This condition 1s a pseu-
domotor response characterized by retraction of the
upper lip when the maxillary nerve 1s stimulated (95)
It has been suggested that this and other pseudomotor
responses consequent to injury of one of the cramat
nerves are produced by proprioceptive stimuli ansing
from movements of muscles of the face, jaw, and
tongue with stimulation of the mesencephalic nucleus
of the 5th nerve or the reticular substance close to the
mtramedullary portion of the facial nerve This sets
off an autonomic (parasympathetic) discharge and
liberates acetylcholine which produces a slow tonic
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contractron of the muscles of the upper lip  Since
block 1n the pterygopalatine fossa interrupts parasym
pathetic, sympathetic, and somatic afferent fibers, 1t
should terrupt the reflex arc and thus prevent the
occurrence of the response

Pterygopalatine fossa block of the sphenopalatine
ganglion 1s also a very uscful diagnostic and prognostic
procedure 1 the management of the phenomenon of
“crocodile tears” This condition occurs after partial
injury to the central portion of the facial nerve and
ts charactenized by excessive tear secretion on mastica
tion of bitter, sour, or salty foods (95) Interruption
of the parasympathctic pathways 1n the sphenopalatine
ganghion prevents such phenomenon and if the seventy
of the condition warrants a prolonged nterruption, 1t
may be advisable to give the patient a trial with alcohol
block

Infraorbital Nerve Block

Block of the infraorbital nerve, either within the in
fraorbital canal or as 1t emerges through the nfra
orbital foramen (g 43), 1s very useful in managing
tic doulourcux, especrally 1n patients who are mn ex-
tremely poor physical condition The only complica
tron associated with this procedure 1s hematoma of the
face, but this may be minimized by the use of a fine 25-
gauge needle and the application of pressure immeds
atcly after withdrawing the needle This procedure may
also be used 1n treating the other painful disorders of
the upper lip, lateral portion of the nose, and the lower
Id

Mandibular Nerve Block

Block of the mandibular or 3rd diviston of the
trigemunal nerve (Fig 44), as it emerges through the
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foramen ovale, 1s perhaps the most useful of all the
block procedures of cramal nerves This 15 so not only
because the 3rd diviston 1s frequently involved n pamn-
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FIGURE 44 Diagram depicting the technie of maxillary and
mandibular nerve block by the lateral extra oral route Figure
on the left indicates pomnt of entrance into the skin just below
the midpoint of the zygomatic arch Figure on the right shows
a schematic cross section The pont of the needle (needle 1) 1»
mpinging on the lateral pterygoid plate To carry out maxil
lary nerve block the needle 1s withdrawn until its point 1s n
the subcutaneous region and then remnserted so that it will
pass slightly anterior and superior and advance until 1its point
enters the pterygopalatine fossa and contacts the maxillary
nerve theremn (needle 2) In carrying out mandibular nerve
block needle 1 15 withdrawn and reinserted i a directior
shightly posterior It 1s advanced until its pomnt contacts the
mandibular nerve just below the foramen ovale (needle 3)

After contacting each nerve and eliciting paresthesia 1 to 2 ml
of solution 1s injected
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contraction of the muscles of the upper lip Since
block n the pterygopalatine fossa interrupts parasym
pathetic, sympathetic, and somatic afferent fibers, it
should mterrupt the reflex arc and thus prevent the
occurrence of the response

Pterygopalatine fossa block of the sphenopalatine
ganglion 1s also a very useful diagnostic and prognostic
procedure 1n the management of the phenomenon of
‘crocodile tears” This condition occurs after partial
mjury to the central portion of the facial nerve and
1s characterized by excessive tear secretion on mastica
tion of butter, sour, or salty foods (95) Interruption
of the parasympathetic pathways in the sphenopalatine
ganglion prevents such phenomenon and if the severity
of the condition warrants a prolonged nterruption, 1t
may be advisable to give the patient a trial with alcohol
block

Infraorbital Nerve Block

Block of the infraorbital nerve, erther within the 1n
fraorbital canal or as it emerges through the nfra
orbital foramen (Fig 43), 1s very useful 1n managing
tic doulourcux, especially in patients who are m ex
tremely poor physical condition The only complica
tion associated with thts procedure 1s hematoma of the
face, but this may be minimized by the usc of a fine 25
gauge needlc and the application of pressure immedi
ately after withdrawing the needle Thes procedure may
also be used 1n treating the other painful disorders of
the upper lip, lateral portion of the nose, and the lower
Ird

Mandibular Nerve Block

Block of the mandibular or 3rd division of the
tnigemmnal nerve (Fig 44) as it emerges through the
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follows mjury of the oculomotor nerve and 15 char-
actenzed by abnormal upward retraction of the upper
eyelid during mastication (95) It has been suggested
that movement of the muscles of mastication 1mtiates
afferent stimuli, which are propagated over the pro-
prioceptive fibers of the mandibular nerve to the mes-
encephahic nucleus Here they mtiate efferent dis-
charges which pass via parasympathetic fibers associ-
ated with the oculomotor nerve and effect release of
acetylchohne, resulting in marked contraction of the
eyelids Block of the mandibular nerve (ncluding the
motor root), with a local anesthetic drug and subse-
quently with alcohol, can be employed to stop the
associated movements In some 1nstances, intracranial
section of the 3rd diviston has been carried out in
order to relieve permanently the “jaw wmbing” phe-
nomenon after indication by prognostic blocks that
such 1nterruption would be beneficial

Auriculotemporal Nerve Block

Block Iimuted to the auriculotemporal branch of the
mandibular nerve 1s difficult to carry out because of
the lack of bony Jandmarks However, since the nerve
1s superficial to the parent structure, 1t 1s occastonally
contacted during the advance of the needle to the
foramen ovale, producing paresthesia limited to the
ear and the temporal region In such instances, the
injection of small volumes will produce a block limited
to this nerve  Thys technic 1s especially useful 1n diag-
nosis and prognosis of the auriculotemporal syndrome
a disorder which follows 1njury to branches of the auri-
culotemporal nerve produced by flammatory reaction
or trauma during surgery of the parotid gland It s
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ful conditions and other disorders, but also because 1t
15 more accessible than the maxillary branch and its
black 1s therefore casier to carry out and 1s followed by
fewer complicattons  The sertous disadvantage of this
technic 1s that 1t 1s followed by involvement of the
motor fibers, which effects paresis or paralysis of the
ipstlateral muscles of mastication, and consequent 1n
ability to clench the teeth on that side, and the devia
tion of the lower jaw to the affected side  Morcover, 1n
jection of relatively large amounts of local anesthetic or
neurolytic solution within the mandibular nerve may
cause spread along the perineural spaces but within the
epineurium with consequent central spread to affect the
gasserian ganglion In fact this 1s one of the technics
of gasserian ganghon block For this reason, when
carrying out mandibular block, 1t 1s essential to hmut
the amount of the solution to 1 ml

Mandibular nerve block 1s mdicated 1n the manage
ment of trigemmal neuralgia and other painful con-
ditsons himited to the lower jaw and the anterior two
thirds of the tongue Injection of alcohol into the
mandibular nerve results 1n a bloch which lasts an
average of 18 months In treating cancer pan, 1t 1S
frequently nccessary to combine mShdibular nerve
block with block of the maxillary and, cven more fre
quently, with the block of the 2nd and 3rd cervical
nerves  In other instances the lesion spreads back to
nvolve structures supphied by the 9th cramal nerve so
that glossopharyngeal nerve block 1s also required to
completely control pain

Mandibular nerve block at the base of the shull 1s
a useful diagnostic and prognostic procedure 1in man
aging the Marcus Gunn phenomenon This condition
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follows mjury of the oculomotor nerve and 1s char-
acterized by abnormal upward retraction of the upper
evelid duning mastication (95) It has been suggested
that movement of the muscles of mastication imtiates
afferent sumuli which are propagated over the pro-
prioceptive fibers of the mandibular nerve to the mes-
encephalic nucleus Here thev mmtate efferent dis-
charges which pass via parasvmpathetic fibers associ-
ated with the oculomotor nerve and effect release of
acetylcholine, resulting 1n marked contraction of the
eyelids Block of the mandibular nenve (including the
motor root), with a local anesthetic drug and subse-
quently with alcohol, can be employed to stop the
associated movements In some 1nstances, intracranial
section of the 3rd division has been carmed out in
order to relieve permanently the jaw winhing” phe-
nomenon after mdication by prognostic blocks that
such interruption would be beneficial

Aunculotemporal Nerte Block

Bloch himited to the aunculotemporal branch of the
mandibular nerve 1s difficult to carry out because of
the lach of bony landmarks However, since the nenve
15 superficial to the parent structure, 1t 1s occasionally
contacted dunng the advance of the needle to the
foramen ovale producing paresthesta imuted to the
ear and the temporal region  In such instances, the
mjection of small volumes will produce a block hmited
to this nerve  Thus technic 1s especially useful 1n diag-
nosis and prognosts of the auriculotemporal syndrome
a disorder which follows 1njury to branches of the apn
culotemporal nerve produced by inflammatory reaction
or trauma dunng surgery of the parotid gland Tt 1s
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characterized by pamn 1n the gland associated with re
flex vasodilatation and sweating n the regton of the
temple and check durtng mastication  Block of the
auriculotemporal nerve interrupts the reflex and tem
porarily relieves the symptoms

Mental Nerve Block

Block of the mental branch of the mandibular nerve
has the same chinical application as nfraorbital nerve
bloch (Fig 44) It s espectally useful in the manage
ment of trigemsnal neuralgia and herpetic pain hmited
to the lower lip and of neuralgia due to osteitis, as oc-
curs 1 syphilitic discase of the bone Injection of 0 25
to 0 5 ml of alcohol usually produces prolonged relief
This procedure 1s rarely indicated for relieving cancer
pain since lesions of the lower lip are usually pamless

Lingual Nerve Block

The pamn consequent to carcinoma of the tongue
may be controlled with Iingual or mandibular nerve
block, but if the malignant discase involves the base of
the tongue, tonsils, and throat, the glossopharyngeal
nerve must also be injected In some cases the floor
of the mouth and the neck are also involved and re
quire paravertebral mjection of the 2nd and 3rd
cervical nerves If the tumor mvolves the lower
pharynx and larynx, superior laryngeal nerve block
must be effected to relieve the pun  Pain mvolving the
middle and external car 1s difficult to control stnce this
structure 1s supplicd by many nerves — the 5th, 7th,
9th and 10th cranial and the upper two cervical spinal
nerves
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BLOCK OF THE FACIAL (7th CRANIAL) NERVE

Bloch of the 7th (cramial) nerve has a very imited
usefulness because at the stylomastoid foramen where
the nerve 1s accessible to the nerve block needle 1t
1s purely motor It may be used as a diagnostic and
rarely as a therapeutic measure 1 the management of
facial spasm and pamful tic convulsif Since the facial
paralysis which results following the block 1s to some
patients worse than the spasm and pain, 1t 15 important
to repeat the bloch with local anesthetic drugs several
times on different days before any consideration 1s
given to the use of neurolytic agents In patients who
have these conditions to an extreme and very disagree-
able degree alcohol should be njected only as a last
resort

Painful tic com ulsif also known as ric spasmodique
1s charactenized by penodic spasmodic contractures of
the facial muscles of expression, accompanied by se-
vere pain  Though 1ts cause 1s unknown, this condition
in some way nvolves the motor and sensory com-
ponents of the facial nerve Blocks may likewise be
employed as diagnostic-prognostic measures Alcohol
bloch may be used with caution 1n very severe cases

There are two very rare pamnful conditions which 1n-
volve the small sensory component of the facial nerve,
the socalled nervus intermedius, or pars intermedia
of Wrisberg 1diopathuc gemiculate neuralgia and Ram-
sey Hunt syndrome Primary gemculate neuralgia 1s
charactenized by paroxysmal, lancinating pain i the
ear and s supposedly due to the same etiology as tic
douloureux of the tngemmal nerve The so-called
Ramsey Hunt syndrome or herpes zoster oticus 1s char-
actenzed by tic ke pan mn and behind the ear and
by herpetic vesicular eruptions on the tympanum, ex-
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ternal auditory meatus, lateral surface of the pmna,
and the cleft between the auricle and mastord process
Since the sensory portion of the facial nerve 1s not
accessible to the nerve block needle, this method can
not be employed as either a diagnostic or therapeutic
measure 1n managing erther of these conditions

Some patients with facial nerve paralysis have pam
which 1s usually expertenced 1n and behund the ear and
deep n the face The pain, which 1s of a deep, aching
quality with a burming component, may precede the
paralysis or may occn shortly after 1t 1s established
Some writers have reported temporary relief following
jection of the nerve with local anesthetic drug and
permanent relief following a nerve section winle others
have treated this condition with cervico thoracic sym
pathetic blockh  In passing, 1t should be mentioned that
a number of other writers have reported good results
with cervico thoracic sympathetic block 1n the treat
ment of nonpamnful facial nerve paralysis

BLOCI. OF THE GLOSSOPHARYNGLAL NERVE

Block of the glossopharyngeal nerve 1s useful as a
diagnostic prognostic measure m the management of
glossopharyngeal neurigia a rather uncommon con
dition characterized by sudden, severe, lancinating
pan n the throat with radiation to the angle of the jaw
and occasionally to the ear and the thyroid cartilage
The pun 1s brought on by swallowing, coughing, clear
mg of the throat, yawnmg or sudden rotation of the
head Swallowing may be so distressing that the pa
tient abstains from enting soltd foods As 1 conse
quence, many of the patients frequently are dehy-
drated, malnourished, and cachectic  Trigger arcas arc
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often found i the tonsils, pharynx, or back of the
tongue

Diagnosts may be confirmed by toprcal anesthesia
of the throat, a procedure which should relieve the pa-
tient completely In some atypical cases, however, the
vagus nierve 1s also nvolved, and 1t then becomes neces-
sary to do a diagnostic prognostic anesthetic block at
the base of the shull yust below the jugular foramen
This procedure will completely relieve glossopharyn-
geal neuralgia that mvolves the vagus nerve, even in
cases 1 which topical anesthesia of the pharynx 1s
meffective  Alcohol block of the nerve carries the
danger of involving the vagus, hypoglossal, and spinal
accessory nerves, and even more, that of destroying the
wall of one of the large vessels, — nternal jugular
vemn or carotid artery For this reason and because
alcohol nerve bloch rarely produces a cure, 1t 15 best
to treat this condition with intracramal sectron of the
glossopharyngeal nerve

Rarely alcohol block 1s indicated 1n the management
of glossopharyngeal neuralgia 1n patients 1n extremely
poor physical condition The writer has used this treat-
ment 1n a patient with bilateral pulmonary tuberculosis
who developed the neuralgia during her stay m the
samtorum

Block of the glossopharyngeal nerve may be useful
in treating cancer pain of the throat It 1s frequently
necessary to combine 1t with block of the 3rd and/or
2nd division of the trigemunal nerve and frequently
with paravertebral block of the nupper cervical nerves
Since the procedure produces paralysis of the pharyn-
geal muscle, a bilateral block 1s contraindicated except

n very extreme cases 1n which the condition cannot be
managed with any other measure
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Carotid Smus Block

Block of the glossopharyngeal nerve or the carotid
sinus branch 1s useful in the management of carotid
sinus syndromes The condition, as 1s well known, 1s
characterized by recurrent attacks of syncope and 15
due to an abnormally sensitive carotid sinus reflex
Block of the carotid sinus plexus 1s a very valuable
diagnostic procedure to differentiate the three types
of conditions, as well as to predict the effects of surg
cal denervation for treatment Bloch mav also be m
dicated prior to mantpulation of the head and neck m
patients with a sensitive carotid smus

Block of the glossopharyngeal nerve may also be
indicated i the management of carotid sinus reflex
with neuralgia This 15, indeed a rare condition char
acterized by symptomatology of the carotid stnus syn
drome, but also accompanied by glossopharyngeal neu
ralgla  The condition 15 frequently provoked by pres
sure on the neck over the region of the carotid sinus
Frequently, the attack 1s preceded by sudden severe,
burning pain 1 the throat and postertor part of the
tongue and ear Some patients experience severe, lan
cinating pamn then lose consciousness and go 1nto
clonic convulsions because of the marked hypotension
etc  Occastonally, 1t may be necessary to do repeated
blocks of the glossopharyngeal nerves 1n order to 1m-
prove the physical condition of the patients who are
dehydrated and starving because of the mability to
swallow

Cases have been reported of paticnts who had both
glossopharyngeal and trigeminal neuralgia, requiring
diagnostic blocks of one or both of these structures
Such patients should be subjected to intracranal sec
tion of the roots of both nerves for cure
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BLOCK OF THE VAGUS NERVE AND
ITS BRANCHES

Bloch of the vagus nerve and its branches may be
indicated 1n the management of various pain syn-
dromes of the pharynx, larynx and tracheobronchial
tree If the pamn 1s locahzed m the larynx, superior
laryngeal nerve block affords complete analgesia with-
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FiGURe 45 Techme of blocking the glossopharyngeal and
vagus nerves Figure on the left shows the site where the skin
wheal 1s formed approximately midway between the posterior
border of the mandible and tip of the mastoid process The
needle 1s mserted perpendicular to the skin and advanced
until 1ts pownt :mpinges on the styloid process as depicted by
needle 1 1n the cross sectional diagram on the nght The needle
1s then withdrawn and redirected so that 1t will pass anterior
to the styloid process and shightly deeper until 1ts pownt 1s 1n
contact with the glossopharyngeal nerve (needle 2) The vagus
nerve 1s blocked by passing the needle posterior to the stylodd
process and advancing 1t about 1 ¢m deeper than the bone
(needle 3) TInjection of 3 to 5 ml of solution 1s sufficient
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out the disadvantages of complete vagus nerve block
This branch 1s the most commonly involved 1n 1dio-
pathic major neuralgia, which, ltke other similar syn
dromes, 1s characterized by paroxysmal, severe, unt
lateral, lancinating pamn, radiating from the side of the
thyroid cartilage or the piriform sinus to the angle of
the jaw and occasionally to the ear Blocks of the
vagus may be employed as diagnostic-prognostic pro-
cedures

Involvement of the branch to the ear usually requires
diviston of the upper rootlets of the vagus nerve for
cure Occasionally, a very clear-cut case of superior
laryngeal neuralgia occurs in which the entire syn-
drome 1s localized 1n a small region over the thyrohyord
membrane on the affected side The attacks are pre
ciprtated by talking, swallowing, coughing, yawning,
or stimulation of the nerve at its point of entrance to
the larynx A differential diagnosts can be facihitated
by blocking the superior laryngeal nerve or by com
bining topical anesthesia of the pharynx with jugular
foramen block For defimtive management, alcohol
block of the supenior laryngeal nerve 1s very effective

Superior laryngeal nerve block first with local an
esthetic and subsequently with alcohol can be carried
out mn the management of patients with cancer and
tuberculosis Frequently, 1t may be necessary to com
be block of the pharyngeal nerve with paravertebral
block of the 2nd and 3rd cervical nerves When the
pain recurs, the procedure may be repeated, although
some neurosurgeons prefer operative exciston of a
portion of the nerve
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BLOCK OF THE SPINAL ACCESSORY
(11th CRANIAL) NERVE

Block of the spinal accessory nerve 1s rarely ndi-
cated, but may be used in the management of severe
tonic or clonic spasm of the trapezius and sternocleido
mastoid muscles Since thus nerve 1s purely motor, 1t
15 not usually involved in pain syndromes The pro-
cedure should be carried out with a long lasting local
anesthetic drug such as Pontocamne or Nupercaine
For obvious reasons, alcohol should be avoided

BLOCK OF THE HYPOGLOSSAL
(12th CRANIAL) NERVE

Block of the hypoglossal nerve 1s also rarely indi
cated for the reason mentioned 1n the preceding para-
graph In patients who develop severe spasm of the
tongue, 1t may be necessary to block the nerve repeat-
edly with long lasting drugs The block may be nd:

cated also n the management of certain autonomic
disorders

TABLE VIII
SUMMARY OF TECHNICS OF CRANIAL NERVE BLoCk
Approumate
Volume of
Technic Usual Sue of Injection Salution
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out the disadvantages of complete vagus nerve block
This branch 1s the most commonly mvolved 1n 1dio
pathic major neuralgia, which, Itke other similar syn
dromes, 1s characterized by paroxysmal, severe, um
lateral, lancmating pan, radiating from the side of the
thyroid cartilage or the piriform sinus to the angle of
the jaw and occasionally to the ear Blocks of the
vagus may be employed as diagnostic prognostic pro
cedures

Involvement of the branch to the ear usually requires
division of the upper rootlets of the vagus nerve for
cure Qccasionally, a very clear cut case of superior
laryngeal neuralgia occurs in which the entire syn
drome 1s localized 1n a small region over the thyrohyoid
membrane on the affected side The attacks are pre
cipitated by talking, swallowing, coughing, yawning,
or stimulation of the nerve at its pomt of entrance to
the larynx A differential diagnosts can be facilitated
by blocking the superior laryngeal nerve or by com
biming topical anesthesia of the pharynx with jugular
foramen block For defimtive management, alcohol
bloch of the superior laryngeal nerve 1s very effective

Superior laryngeal nerve block first with local an
esthetic and subsequently with alcohol can be carried
out 1n the management of patients with cancer and
tuberculosis Frequently, 1t may be necessary to com-
bine block of the pharyngeal nerve with paravertebral
block of the 2nd and 3rd cervical nerves When the
pain recurs, the procedure may be repeated, although
some neurosurgeons prefer operative excision of a
portion of the nerve
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1n management of iltopect
neal bursiis 129
m management of infra
patellar bursitis 129
1n management of ischial
bursitis 129
1n management of olecranal
bursitis 129
1 management of prepatel
lar bursiis {29
m management of retro-
calcanear bursiis 129
1n management of subscapu
lar bursiis 129
m management of subtro-
chantenic bursiis 129
Anderson C E 304
Anesthesia spmal  history of
6
Anesthetic drugs 73 92
ammonmum compounds 86
See also Ammomum com
pounds
aqueous solutions of 73 81
choice of 74
cyclame 78 79 See also
Cyclaine

ntracamne 81
Intracaine

hdocaine See Xylocaine

metycame 79 80

nesacaine 74 75, See alvo
Nesacame

See alro
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nupercaine, 80 See also
Nupercatne
pontocamne 77 78, See
also Pontocaine
procaine 74 See also
Procaine
ravocaine 75 See also
Ravocaine
uses of 73
xylocaine 75 77 See also
Xylocame
corticoids  See Corticoids
ethyl chloride See Ethyl
chionide
muscellaneous group 90 92
neurolytic agents 87 90 See
also Neurolytic agents
o1l solutions See Suspen
sions
saline See Saline injections
suspensions 84 86 See also
Suspenstons
topical agents See Topical
agents
vasoconstrictors uses of 81

water See Water 1njections

Aneurysm
abdominal use of segmental
block in 245
aorta

alcohol blocks 1n 173

sympathectomy or rhizo
tomy following sympa
thetic nerve block 173

use of segmental block 1n
244 245

arterial See Peripheral vas
cular disorders

THERAPEUTIC NERVE BLOCKS

Anvria  réflex treatment by
continuous sympathetic
block 185

Angina pectoris 7 8, 170-173

244

analysis of cases treated by
sympathectomy 172

analysis of cases treated with
alcohol blocks 172

cervicothoracic  sympathetic
blocks 171-172

history of use of paraverte
bral alcohol blocks 172

roentgenograms of needles
mn njection of thoracic
sympathetic gangha 171

use of alcohol nerve block
i moperable cases 172
173

use of alcohol merve block
in treatment of 78

use of hmuted segmental

block in 244

use of paravertebral alcoho!
blocks 1 172

use of paravertebral block
m 7

use of sympathetic nerve
block in 170-171

use prior to sympathectomy
71

Aorta aneurysm of use of
segmental block in 244 245
Aph use of path
nerve block for 167
Arnulf G 299
Arrowood J G 9 263 306
Arterial aneurysm See also
Peripheral vascular  dis
orders
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use of extradural block m
peripheral  vascular  dis
ease 240

use of regional sympathetic
block n 154

use of segmental epidural
block 1n surgery of 154

Arterial occlusion See Peri
pheral vascular disorders
Artenosclerosis obliterans 161

162 240

chemtcal sympathectomy 1n

161

limitations of use of sympa
thetic block 1n 161

lumbar sympathectomy 1n
161 162

use of perdural block 1n
240

Arteriovenous  aneurysm  See
Artenal aneurysm

Arthralgia See Arthritis acute

Arthnitis See also Penarthritis

acute 131 132

treatment of hemarthrosis
131 132
use of drugs in 131
use of infiltration 131
as cause of neuralgia
older persons 222

chrome 132 135

contraindications for use
of intra articular ster
ods 134 135

indications for infiltraion
132

ndications for use of n
tra articular steroids
134
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technic of nfiltration
132 134
use of infiltration 132
posttraumatic treatment of
by local block therapy
136
scapulohumeral perrarthrnitis
See Scapulohumeral pen
arthritis
shoulder use of suprascapu
lar nerve block for 205
sympathetic nerve block as
prognostic tool 1n 163
use of mnjection in general
1zed arthralgia 135
Asthma intractable
physiology of sympathetic
block 175
use of stellate ganglion block
n 175
Atrophic rhnmtis use of sym
pathetic nerve block for 167
Auriculotemporal nerve block
287 288
technic of 287
use 1n auriculotemporal syn
drome 287 288
Auriculotemporal syndrome
287 288
description of 287
use of auriculotemporal
nerve block in 287
use of merve block 1n 170
Autonomic nerve block 142
187 See also Sympathetic
nerve block
A pathways blockad.
effect of 11
Ayers W B 304
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B

Backup, P H, 304
Bageant, W E, 303
Baker J W, 303
Barnett J M 305
Bartholow, 6
Bates W, 299, 302
Bean G, 298
Beecher H Kk, 301
Beln O H 299
Benzyl aleohol
complications of, 89
concentrations of 89
Bergmever, M, 305
Berk, J E 30§
Betcher A M 298
Bitary dyskinesir use of pent
duril block 1in 243
Biliroth 6
Bch J H 304
Bladder ntractible pain of,
use of peridural block
243
Bland E T 303
Bone drsorders 136 138
chest trium use of infiltra
tion n 137
drslocitions purpose of local
block therapy n, 136 137
cpicondylitis  treatment by
infiltration 137
fractures
indications for local block
therapy 136
use of infiltration 1n 136
periostitis  treatment by an
filtration 137
b cage trauma
phystology of pun n 137

treatment of by mfiltra
tion 137
Tietze s syndrome treatment
by infiltration 137 138
Bonien, J J 5 93 297 298,
299, 300 300 302, 303,
304 306
Boudown 6
Brachial plexus block 202 204
advantages of 202
complications of 203 204
dingram of by supraclavicu
Inr technic 202 204
disadvantages of 203
in differental dingnosts of
causes of pun 203
usc tn severe brachil neu
rilgi 203
use 1n severe pun due to
cincer of shoulder and
upper extrerty 203
use in severc postoperative
pun 203
use in severe posttriumattic
pain 203
uses of 203
Briun H 5 300
Bridenbaugh L D 303
Bromiye P R 236G 244 304
Bromudes treatment of trige
minal neuralgny by njecting
solution of 5 6
Bronchial asthma usc of per
dural block 1n 244
Bronchitl hypersceretions use
of cervicothoracic  sympa
thetie block 1 175 176
Brunn 7
Bryce Smith R 300
Bruzzone P L 297
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Bumpus H C 5 300
Burns
cautions 1n treatment of 140
treatment by local block
therapy 140
treatment by topical prepa
rations 140
use of intravenous local
anesthetics 140-141
Bursitis See also Jomnt pain
acute See also Musculo-
sheletal disorders acute
treatment of by analgesic
block 129
chromic
treatment of 129 130
use of mnfiltraton 130
use of physical therapy
129 130
shoulder use of suprascapu
lar nerve block for 205
use of pendural or caudal
block m 241
Butazohidite use m infiltration
of chronic arthnitis 134

Cancer
management of pain by sym
pathetic block 186
mouth use of lingual nerve
block in 288
pamn
advantages of tngeminal
nerve block 279
complications i use of
tngeminal nerve block
for 279
relief by subarachnoid at
cohol blockh 267
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technics of extradural
block 256

use of phenol or alcohol
m trigeminal nene
block for 279

use of tngeminal nerve
block 1n differential

diagnosis 273

use of tngermmnal nene
block 1 reheving 278

spinal 191 194

advantages of svmpathetic
nerve block 1o treat
ment of 191

mechanisms producing
pamn 192

misuse Of narcotics for
193

palliative procedures prnior
to spinal nerve block
193

selection of patents for
spmnal nerve bloch 192

use of narcotic analgesies

for 193
use of nerve blocks m
151

thoratic spine
alcohol block for 213
treatment of pam by para
vertebral bloch 200
use of contmuous segmen
tal epidural block for
213

use of occiptal nerve
block 1n cancer pam of
head posterior portion
200

use of paravertebral block
for 213
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B

Backup P H 304
Bageant W E 303
Baker J W, 303
Barnett J M 305
Bartholow 6
Bates W 299 302
Bean G 298
Beecher H K 301
Belan O H 299
Benzyl alcohol
complications of 89
concentrations of 89
Bergmeyer M 305
Berk J E 305
Betcher A M 298
Biliary dyskinesia use of pert
dural block in 243
Billroth 6
Biech J H 304
Bladder intractable pam of
use of peridural block 1n
243
Bland E F 303
Bone disorders 136 138
chest trauma use of infiltra
tion 137
dislocations purpose of local
block therapy in 136 137
epwcondyhitts  treatment by
infiltration 137
fractures
indications for local block
therapy 136
use of infiltration i 136
periostitis  treatment by n
filtration 137
b cage trauma
physiology of pam in 137

treatment of by mfiltra
tion 137
Tietze s syndrome treatment
by infiltration 137 138
Boruica ¥ J 5 93 297 298,
299, 300 301 302 303
304 306
Boudoumn 6
Brachial plexus block 202 204
advantages of 202
complications of, 203 204
diagram of by supraclavicu
lar technic 202 204
disadvantages of 203
in differential diagnosts of
causes of pam 203
use in severe brachual neu
ralgia 203
use in severe pam due to
cancer of shoulder and
upper extremity 203
use 1n severe postoperative
pam 203
use in severe posttraumatic
pain 203
uses of 203
Braun H 5 300
Bridenbaugh L D 303
Bromage P R 236 244 304
Brormdes treatment of trige
mmal neuralgra by mjecting
solution of 56
Bronchial asthma use of pert
dural block in 244
Bronchial hypersecretions use
of cervicothoracic sympa
thetic block 1n 175 176
Brunn 7
Bryce Smth R 300
Bruzzone P L 297
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brachial plexus block 202
204 See also Brachal
plexus block
cancer thoracic spine See
Cancer thoracic spme
median nerve block 205
209
musculoskeletal disorders
phystology of neck spasm
199

treatment with paraverte
bral block 199

neuralga

use of occipital nerve
block 1 200

use of paravertebral block
194

occipital nerve block 200-
201 See also Occipital
nerve block

paravertebral block 194
200 See also Paraverte
bral block
as diagnostic procedure i

neuralgra 197
complications of, 194 196
m controlltng headache

4

tn controllng muscle
spasm in neck region
194

1 controlling severe neu
ralgla 194

i treatment of cancer
pain 200

limuts of use tn control
ling severe pain 197

neuralgia 196 198 See
also Neuralgia

techme of 196
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technic of mjecting cerv
cal nerves 195
treatment of headache by
198 199, See also Head
ache
treatment of musculo-
skeletal disorders 199
See also Musculoskele
tal disorders
phreme nerve block 201
See also Phrenic nerve
block
radial nerve block See
Median nerve block
suprascapular nerve block
205, See also Suprascapu
lar nerve block
vlpar nerve block See
Median nerve block
Cervicobrachial neuralgia
etology of 197 198
treatment of 197 198
use of paravertebral block
m 197 198
Cervicothoracic  blocks 1n
treatment of pulmonary em
bolsm 174 175
Chance G Q 302
Chapman W P 306
Charcot jomt sympathetic
nerve block as prognostic
tool 1n 163
Chest treatment of trauma to
with mfiltration 137
Chest diseases 170 177
cardiac pain  170-174
aneurysm of aorta 173
See also Aneurysm of
aorta
angma pectonis 170 173
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throat
use of glossopharyngeal
nerve block in 291
use of hingual nerve block
m 288
use of extradural block for
pamn of 246
use of paravertebral block in
pain of 8
use of proctocamne in blocks
for pain of 255
use of subarachnoid alcohol
block 89
use of vagus nerve block
m 294
Cardiac spasm use of pert
dural block 1n 243
Cardac arrest 104 106
as complication of nerve
block
diagnosis of 105
etiologic factors 104 105
treatment of 105 106
use of drugs in 106
use of electric current 1n
106
Cardiac arrhythmia
alcohol and phenol blocks
for 174
as prognostic test prior to
sympathectomy 174
use of cervicothoracic block
m 174
use of nesacame for block
174
Cardiac decompensation use
of subarachnoid block
262
Cardiac pamn  170-174  See
also Diseases of the chest

use of hmted segmental
block 1 244 246
Carotid sinus block
carotid sinus reflex with
neuralgia 292
characteristics of 292
frequency of blocks i 292
use 1n carotid sius syn
dromes 292
use of 292
Carotid smnus syndrome use
of nerve blocks in 170
Cartilage disorders 136 138
See also Bone disorders
Casten D F 298, 302
Caudal spmal epidural block
See Extradural block
Causalgra See also Reflex sym
pathetic dystrophy
brachial plexus block m 203
use of subarachnord block
m 261
Celiac ganglion syndrome use
of pendural block m 243
Central retinal artery obstruc
tion See Ophthalmologic
disease
Cerebrovascular accidents
history of use of stellate
ganglion block 1n 168
stellate ganghon block as ad
Junct to Iigation 169
use of n residual effects of
cerebral vascular accrdent

169
use of sympathetic blocks 1
168 169
Cervical spinal nerve block
194 208
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alterations :n blood pressure

94 95
hypertension 95 See also
Hypertenston
hypotension 94 95 See

also Hypotension

cardiac arrest 104 106 See
also Cardiac arrest

hematoma 102 See also
Hematoma

nadvertent subarachnoid
block 101 102 See also
Subarachnoid block

in nerve blocks 63 64

pneamothorax 100 101 See
also Pneumothorax

post injection neuropathy
103 See also Neuropathy
post injection

resprratory dysfunction and

paralysis 103 104  See
also Respiratory dysfunc
tion

systemic reactions to local
anesthetic drugs 95 97
cause of 95
types of reactions 95 See
also Reactions
Corbasil See Vasoconstrictors
Corning J Leonard 6
Correlator neurons
anatomy of 13
function of 13
Corticouds
n treatment of arthnitis 91
In treatment of musculo-
skeletal disorders 91
Cortisone use in chronic arth
ntis 134
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Costoclavicular disorders bra
chial plexus block in 203
Cough intractable See Pul

monary pain
Cramal nerve block 272 295
facial nerve block 289 290
See also Facial nerve
block
glossopharyngeal nerve
block 290-293 See also
Glossopharyngeal nerve
block
hypoglossal nerve block 295
See also Hypoglossal
nerve block
nerves amenable to blocking
272
spinal nerve block 295 See
also Spinal nerve block
summary of technics of 295
trigermminal nerve block 272
288 See also Trige
minal nerve block
gasserian ganglion block
275279 See also Gas
serlan ganglton block
uses of 272
vagus nerve block 293 294
See also Vagus netve
block
Crawford O B 301
Crepps W F 304
Crocodile tear phenomenon
alcohol block in 284
characteristics of 284
etiology of 284
use of nerve block m 170
use of pterygopalatine fossa
block 1n, 284



316 THFRAI FUTIC NERVF BLOCKS

See also Angina pee
toris
cardine arrhythmia 174,
See also Cardinc ar
rhythmia
myocardial infarction
acute 173 174 See also
Myocardial nfarction
pulmonary disease 174 176
See also Pulmonary dis
case
intractable  asthma 175
See also Asthma 1n
tractable
wntractable cough and pul
monary pain 175
Chest disorders
herpes  zoster acute  See
Herpes zoster
postmastectomy  svndrome
use of cervicothoracic
sympathetic blocks in 176
pulmonry discase  pulmon
ary cmbolism 174 175
Sec also Pulmonarv em
bolism
Chest pain
postoperative 213 214
advantages of paraverte
bral block 213 214
difficulties of parverte
bral block in 214
uses of continuous cpy
dural block for 214
uses of paravertebral
block for control of
213
posttraumatic  use of inter
costal nerve block for 219

Chloroform treatment of tnge
minal neuralgia by injecting
solution of, 5§ 6

Chloroprocaine  penectration
properties 252

Cholecystitis
acute

use of bloch 1n managing
acute severe biliary
colic 182
usc of continuous eptdural
block 1n 181
use of pendural block m
243
Cholecystectomy postoperative
syndrome
treatment  with  splanchnic
block 183
use of pendural block n
243
Chnstic J H 304
Ciocatto £ 234 244 254,
297 304 305
Cleland J G P 236 304
Cobefirtn  See Vasconstrictors
Cocune
doses of for topical applica
tion 81

employed toprcally in relief
of pamn of larynx 6

use as anesthesta 6

Coceygodynia treatment by in
Jecting sacral and cocey
geal nerves 229

Colavincenzo J W 304

Collin 6

Collins V J 303

Complications of nerve block

93 106
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alterations m blood pressure
9495
hypertension 95 See also
Hypertension
hypotension 94 95 See
also Hypotension
cardiac arrest 104 106 See
also Cardiac arrest
hematoma 102 See also
Hematoma
madvertent subarachnord
block 101 102 See also
Subarachnoid block
n nerve blocks 63 64
pneumothorax 100 101 See
also Pneumothorax
post injecion neuropathy
103 See also Neuropathy
post 1njection
respiratory dysfunction and

paralysis 103 104 See
also Respiratory dysfunc
tion

systemic reacttons to local
anesthetic drugs 95 97
cause of 95
types of reactions 95 See
also Reactions
Corbasil See Vasoconstrictors
Corning J Leonard 6
Correlator neurons
anatomy of 13
function of 13
Certiconds
n treatment of arthniis 91
N treatment of musculo-
skeletal disorders 91
Cortisone use in chronic arth
nts 134
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Costoclavicular disorders bra
chial plexus block 1n 203
Cough ntractable See Pul

monary pamn
Cramal nerve block 272 295
factal nerve block 289 290
See also Facial nerve
block
glossopharyngeal nerve
block 290-293 See also
Glossopharyngeal nerve
block
hypoglossal nerve block 295
See also Hypoglossal
nerve block
nerves amenable to bloching
272
spinal nerve block 295 See
also Spinal nerve block
summary of techmcs of 295
trigemmal nerve block 272
288 See also Tnge
minal nerve block
gasseran ganglion block
275279 See also Gas
sersan ganglion block
uses of 272
vagus nerve block 293 294
See also Vagus nerve
block
Crawford O B 301
Crepps W F 304
Crocodile tear phenomenon
alcohot block 1n 284
charactenistics of 284
etiology of 284
use of nmerve block in 170
use of pterygopalatine fossa
block 1n, 284
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Cutancous disorders
cutaincous neuromata 139,
See also Neuromata cu
tancous
hipomata  treatment of with
filtration 139 140
miscellancous cutancous le
sions, 140 141
cautions n treatment of
140
trextment by intravenous
local nnestheties 140
141
treatment by local block
therapy, 140
treatment by topical prep
artions 140
post lamincctomy scars
treatment of by nfiltra
tion 138
subcutancous ncuromata,
139 See also Neuromata
cutancous
treatment of by infiltration
138 139
Cullen C H 302
Cyclame
companson with Xylocaine
79
concentration to produce
block 252
disadvantages of 79
doses of for extradural
block 253
doses of for nerve block 76
doses of for topical applica
tion 81
duration of anesthesin 252
penetration propertics 252

use of in extradural block,
252

uses of, 78 79

Cystitis

paravertebral block as prog
nostic measure prior to
sympathectomy 186

paravertebral block :n treat
ment of 185 186

D

Dibs C H 305
Davis J J, 302
Deafness usc of sympathetic
nerve block for 167
De Bahey 8
Decoulx P 299
Degenertive arthritis See At
thntis chronic
Dermatologic  disorders  uses
of median nerve block for
208
DeSousn Pereirn A 297
DeTakats G 8
Duabetes mellitus use of alco
hol splanchnic block 184
Dingnostic nerve block 11 38
SecalsoTherapeutic
nerve blochs
for dctermining nervous
pathways involved 37
for determining source and
reaction to pun 37 38
for differentinl diagnosis 36
37 38
tming of execution of 51
use :n differential dignosis
chest  disorders from
upper ntra abdominal
wisceral diserse 37
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in affections of stomach
and lower abdominal
disorders 37

i function spastic dis
orders and organic ob
Iterative disease 38

in neuralgias 36

n obscure eptgastric pam

36
i organic and functional
disorders 38

i organic disorders and
mahngenng 38
visceral origin from so
matic origin 36
Dibucaine See Nupercaine
Differential spinal block
adapted to brachial plexus
block 9
adapted to cervicothoracic
sympathetic block 9
adapted to paravertebral
black 9
adapted to sciatic nerve
block 9
adapted to spinal epidural
block 9
as diagnostic adjunct 264
as therapeutic measure 264
concentrations used 1 264
development of 9
technic of 263
use as research tool 263 264
uses of 263
Diodrast use 1n x rays prior to
block 71
Disc herniated intervertebral
Cause of neuralgta 1n young
people 222
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Disease

use of paravertebral bloch 1n
diagnosis of 7
use of paravertebral block in
prognosis of 7
use of paravertebral block
therapy of 7
Dislocations use of local block
therapy i 136 137
Dobney G H 299
Doghott A M 8 254 300
301 305
Doupe J 302
Drugs See also Anesthetic
drugs
barbiturates 1 nerve blocks
Pentothal 64
Surital 64
muscle relaxants n nerve
blocks succinylcholine 64
to combat reactions from
nerve blocks 63 64
barbiturate 64
for hypotension 63
muscle relaxant 64
vasopressor drugs 64
use prior to and during nerve
blocks
narcotics 66
Pentothal sodium 66
Surital 66
vasopressor drugs 1n nerve
blocks
ephednne 64
neosynephrine 64
vasoxyl 64
Dwyer C A 306
Dysmenorrhea

use of paravertebral block
n 182
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use of peridural block 1n,
243

E

Eastwood D, 304
Eckenhoff J E 298
Eclampsia
hypertenston of  treatment
by sympathetic block 185
use of extradural block 1n
245
use of subarachnoid block
m 262
Ecupine 1n o1l See Suspensions
Edison T G 305
Effector ncurons
anatomy of, 14
function of 14
Effcrent conductors Sce Ef
fector neurons
Efocune 85 86
wction of 85
complications of 85
composition of 85
uses of 8586
Ewnhorn A 6 300
Elsholm Sigmund 5
Embolism use of extradural
block tn peripheral viscular
disease 240
Emphysema use of pertdural
block in 244
Environment  for nerve block
procedure 63 64
Ephedrine See also Visocon
strictors
1n nerve block complications
64
Epicondylitis treatment by in
filtration 137

Epidurn! block See also Extra
dural block
for chest postoperitive pain
213214
for severe pain of Jumbar
and sacral nerve area 222
i treatment of thoracic
spine ecancer 213
Epilepsy, use of sympathec
tomy in 169
Epincphrine 81 83  See also
Vasoconstrictors
Equipment
check prior to use 68 70
necessary for nerve bloch
66 67
needles 68
proper use of 68 70
resuscitative 63
syringes 68
Erythromehigia
symptoms of 160
use of sympathectomy 11
160
Esnaurnizar, M L 304
Ethyl alcohol 87 89
clinical imphications 88
complications of 88 82
concentrations of 87
permanent effects 87 88
uses of 87
Ethyl chlonde 91 92
for superfictal tissue trigger
are1s 91
mechamsm for rehef of pain
91
technic of use 9192
use in myofascial pain syn
drome 91
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Extradural block 232 257
advantages of 232 233
agents 252 255

time necessary to produce
block 252
calelating volume needed
for 253
cancer pain 246
cardiovascular disorders use
of limited segmental block
n 244 246
causalgla and other reflex
dystrophies 238 239
advantages of 238
technic of 238 239
use 1 post amputation
pain 238
use of continuous seg
mental pendural block
m 238
comments regarding tech
mes of 246 248
constderations for predicting
extent of block 253
differential pendural block
254
doses of agents for 253
fcrzl;wer abdomrnal surgery,
6

for lower extremt;
y surger
236 e
for post thoracoto,
m
236 y Ppan,
for upper abdomt
nal su,
236 e
musculoskeletal disorders

advantages of extradural
block 1n 24

Complicationg of
21 block 1n,
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selecon of patents for
blocking 241
use of pendural or caudal
block 1 241
neuntis and neuralgia  use
of peridural block in 236
238
pertpheral vascular disease
technic of 239 240
use as diagnostic technie
prior to surgery 240
use as surgical anesthesia,
240
use as therapeutic pro
cedures 240
use 10 chronic vasospastic
disorders 240
use of penidural block 1n
239
phystologic effects and com
plications 255 257
position of patient for 248
254
predicting extent of block
253
purpose of 232
selection of site for 248
summary of technwcs 256
technic llustrated 249
techmic of 248 252
use 1n postoperative condi
tions
as prophylactic postopera
tive measure 236
Iimits of 236
techmc of 236
uses of pontocaine and
nupercame 236
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use of peridural block n
243

E

Eastwood D, 304
Eckenhoff ] E, 298
Eclampsia
hypertension  of  treatment
by sympathetic block 185
use of extradural block in,
245
use of subarachnoid block
n 262
Ecupine 1n o1l See Suspensions
Edison T G 305
Effector ncurons
anatomy of 14
function of 14
Cffcrent conductors See Ef
feetor neurons
Efocune 85 86
action of 85
complications of 85
composition of, 85
uscs of 8586
Einhorn A 6 300
Elsholm Sigmund §
Embolism use of extradural
block 1n peripheral vascular
discase 240
Emphysema usc of peridural
block 1n 244
Environment  for nerve block
procedure 63 64
Ephedrine Sec also Visocon
strictors
1n nerve block complications
64
Epicondylitis treatment by in
filtration 137

Epidural block, See alvo Extra
dural block
for chest postoperitive pam
213214
for severe pain of lumbar
and saernl nerve area 222
i treatment  of thoracic
spine cancer 213
Eptlepsy, use of sympathec
tomy 1n 169
Epincphrine 81 83 Sce also
Vasoconstrictors
Equipment
check prior to use 68 70
necessary for nerve block
66 67
needles 68
proper usc of 68 70
resuscitative 63
syringes 68
Erythromelalgin
symptoms of 160
use of sympathcctomy 1
160
Esnwurnzar M L 304
Ethyl alcohol 87 89
clinieal mmplieations 88
complications of 88 89
concentrations of 87
permanent cffects 87 88
uses of 87
Ethyl chloride 91 92
for superfical tisstie trigger
arcas 91
mechamism for relief of pun
91
techme of use 9192
use tn myofaseitl pun syn
drome 91
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advantages of 232 233
agents 252 255

time necessary to produce
block 252
calculating volume needed
for 253
cancer pain 246
cardiovascular disorders use
of limited segmental block
1 244 246
causalgta and other reflex
dystrophies 238 239
advantages of 238
technic of 238 239
Use 1n post amputation
pain 238
use of continuous seg
mental pendural block
m 238
comments regarding tech
nics of 246 248
considerations for predicting
extent of block 253
differential penidural block
254

doses of agents for 253
for lower abdomimnal surgery
236

for lower extremity surgery
236

for post !homcotomy pain
236

for upper abdominal surgery
236

musculoskeletal disorders
advantages of extradural
block 1n 241
complications of block 1n
241
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selecion of patients for
blocking 241
use of pendural or caudat
bloch in 241
neuntis and neuralgia use
of peridural block 1n 236
238
peripheral vascular disease
techmc of 239 240
use as diagnostic technic
prior to surgery 240
use as surgical anesthesia
240
use as therapeutic pro
cedures 240
use 1n chromc vasospastic
disorders 240
use of peridural block 1n
239
physiologrc effects and com
plications 255 257
position of patient for 248
254
predicting extent of block
253
purpose of 232
selection of site for 248
summary of technics 256
technic 1llustrated 249
techmic of 248 252
use 1n postoperative condi
tions
as prophylactic postopera
tive measure 236
limits of 236
technic of 236
uses of pontocamne and
nupercame 236
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use of for postoperative
chest and upper abdo-
men pain
benefits of 235
technc of 235
uses of 232 234 235
as diagnostic method 234
as prognostic procedure
234

as therapeutic measure
234235
visceral pain 241 244
use of peridural block 1n

Extremities

diagram of sympathetic
pathways 146
disorders of 145 165

acute penipheral vascular
disorders 153 156 See
also Peripheral vascular
disorders

causalgia 145 151 See
also Reflex sympathetic
dystrophy

cerebrovascular accidents
168 169 See also Cer
ebrovascular accidents

facial disorders 167 168
See also Facial dis
orders

head and neck disorders
165 170

musculoskeletal disorders
163 165 See also Mus
culoskeletal disorders

nose throat and ear use
of cervicothoracic sym
pathetic block for 167
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ophthalmologic  dseases
165 167 See also Oph
thalmologic diseases

pain after amputation
151 152 See also Am
putation

peripheral  vascular dis
ease, 152 153

reflex sympathetic dystro-
phies 145 162 See also
Reflex sympathetic
dystrophtes

F

Facet syndrome of nech and

thoracic region

treatment of 135

use of local block therapy
m 135

Facial disorders use of sym

pathetic nerve block 167
168

Facial nerve block 289 290

complications of 289

relief of pain mn facial nerve
paralysis by blocks 290

use as diagnostic measure
289

use in geniculate neuralgta
289 See also Gemculate
neuralgta

use mn Ramsey Hunt syn
drome 289 290 See also
Ramsey Hunt syndrome

Facial neuralgta

atypical See Facial disorders

use of trigeminal nerve block
m differential diagnosis
273
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Facial palsy See Facial dis
orders
Farr H W 262, 306
Fasutis See Myofascial pamn
syndrome
Fauvel 6
Fetterwolf 7
Fibrocystic  disease of pan
creas treatment by splan
chnic block 184
Fibromyositis  See Myofascial
pan syndrome
Fibrositis See also Myofascial
pain syndrome
root sleeve use of extradu
ral block i 236-237
Finsterer 7
Flothow P G 173 303
Foldes F F 304
Fontaine 168
Foat
mmersion  See glso Pen
pheral vascular disorders
use of extradural block
mn 240
trench  See also Penpheral
vascular disorders
use of extradural block 1n
240
Foster W L 303
Fractures use of anfiltration
m 136
Frere R 305
Freude , 7
Frontal nerve block
dosages for 280
use as diagnostic measure
280
use of alcohol block 280
Frostbite  See also Penpheral
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vascular disorders  Trench

foot

use of extradural block 1,
240

G

Gasserian ganglion block 274
279
comphcations of 275
technic of 1llustrated, 274
use 10 cancer pamn 278 279,
See also Cancer
use 1 neuralgia due to var
ous causes 279 See also
Neuralga
use 1 trigemnal neuralgia
275279 See also Trige
mina) nenralgra
uses of 275
Gastraintestinal pain  use of
pendural block in 243
Geniculate neuralgia, 1diopa
thic charactenisties of 289
Gl. See Ophthalmol
gie diseases
Gl See N
cutaneous
Glomus tumor See Neuro-
mata cutaneous
Glossopharyngeal nerve block
290-293
caronid sinus block 292 See
also Carotid sinus block
complications of n throat
291
diagram of technic of 293
use n management of glos

sopharyngeal neuralgia
250
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use of for postoperative

ophthalmol diseases

chest and upper abdo-
men pain
benefits of 235
technic of 235
uses of 232 234 235
as diagnostic method 234
as prognostic procedure
234
as therapeutic measure
234235
visceral pain 241 244
use of peridural block n
241
Extremities
diagram of sympathetic
pathways 146
disorders of 145 165
acute penpheral vascular
disorders 153 156 See
also Penpheral vascular
disorders

causalgla 145 151 See

165 167 See also Oph
thalmologic diseases
pain after amputation
151 152 See also Am
putation

peripheral vascular dis
ease 152 153

reflex sympathetic dystro-
phies 145 162 See also
Reflex sympathetic
dystrophies

F

Facet syndrome of neck and
thoracic regron
treatment of 135
use of local block therapy

m 135

Facial disorders use of sym
pathetic nerve block in 167
168

Facial nerve block 289 290

also Reflex sy
dystrophy
cerebrovascular accidents
168 169 See also Cer
ebrovascular accidents
facial disorders 167 168
See also Facial dis
orders
head and neck disorders
165-170
musculoskeletal disorders
163 165 See also Mus
culoskeletal disorders
nose throat and ear use
of cervicothoracic sym
pathetic block for 167

P of 289
relief of pamn in facial nerve
paralysis by blocks 290
use as diagnostic measure
2
use in geniculate neuralgia
289 See also Geniculate
neuralgia
use n Ramsey Hunt syn
drome 289 290 See also
Ramsey Hunt syndrome
Facial neuralgia
atypical See Facial disorders
use of trigemmal nerve block
m differential dragnosis
273
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of blocks m 176
himitations of nerve block
for post herpetic neur-
algra 215
paravertebral sympathetic
block as adjunct in man
agement of, 176
technic of block 1n 176
use of epdural blockh n
176 177
use of extradural block in,
236-237
use of iloinguinal nerve
block 1n treatment of 228
use of mental nerve block in
pain of 288
use of paravettebral thoracie
somatic nerve block for,
214 215
use of sympathetic nerve
block 1n 170
use of trigeminal nerve
block m 279
use of trgemmal nerve
block 1n differential diag
nosis 273
Herpes zoster oticus See Ram
sey Hunt syndrome
Hexylcaine See Cyclaine
Hiccoughs intractable use of
phrenic nerve block n treat
ment of 201
Hinchey T R 304
Hingson R A 9 305
Homans 8
Homeostasis
adaptation of 14
maintained by nervous sys
tem 12
reestablishment of 14

response to local tissue re
action 14
response to reactions at
highest integrative levels
1415
response to reactions at seg
mental levels of integra
uon 14
response to reactions at su
prasegmental levels 14
Hughes J G 305
Hyaluronidase
disadvantages of 83
uses of 83
Hyperhidrosis
defimition of 162
Iimuitatrions of medical treat
ment 162
surgical denervation 1n 162
use of sympathetic blocks in
162
Hypertension
as complication 1n nerve
block
as toxic reaction 95
cause of reaction 95
treatment of 95
severe treatment by continu
ous sympathetic block
185
use in predicting results of
sympathectomy 186 187
use of segmental peridural
block mn 245
use of subarachnoid block
PrIoT to sympathectomy
263
use of vasomotor block prior
to sympathectomy 186
Hypertensive cardiac failure
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characterisucs of 290
dangers of alcohol block
291
use 1n treating throat can
cer pain 291
Glossopharyngeal neuralgia
charactenistics of 290
danger of alcohol block 291
use of topical anesthesia 11
291
Goldberg L 301
Goodell H 301
Gordon R A 297
Graubard B 1 299
Greenhill 8
Groenendyh H J 244 304
Gross G 304
Gruenwald C 305
Gustatory sweanng
nenve bloch 1n 170

use of

H

Hadfield D 304
Halstead 6
Hardy J D 301
Harms 6
Hamison 1 305
Harte! 6
Haugen F T 301
Haxton H A 302
Headache 198 199
following lumbar puncture
treatment by imjection
246
mduratine
definttion of 198
treatment with paraverte
bral block 198
mgrame use of trigemmnal
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nerve block 1n differential
diagnosis 273
occipital  use of occiputal
nerve block in 200
posttraumatic
defimition of 198
symptoms of 198
treatment with paraverte
bral bleck 198 199
rheumatic headache See In
durative headache
use of parasvertebral block 1n
treatment of 194 198
Hecht 6
Heidenhains phenomenon
283 284
characteristics of 283
etiology of 283
physiologic effects i 283
284
pterygopalatine fossa block
m 283
use of nerve block 1n 170
Hemarthrosis  treatment of
131-132
Hematoma
as comphcation of nene
block
prevention of 102
treatment of 102
Hemiplegia acute See Cereb-
ral vascular accident
Herniated mtervertebral disc
as cause of neuralgia In
young persons 222
Herniorrhaphy scars  panful
use of lumbar nerve block 1n
treatment of 222
Herpes zoster
cautions to employ 1n use
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intercostal nerve block for
chest tnjuries  without
fracture 219
nming of bloch in treat
ment of acute pain 219
uses of intercostal nerve
block 1n 219
uses of pontocamne or
nupercaine for 219
selection of sites for injec
tions 215
techme of 215217
use m differential dragnosis
of chest pamn 220 22}
uses of 217
Internal mentscus osteoarthrt
tis differential diagnosis of
by local block 136
Internuncial neurons See Cor
relator neurons
Internuncial pool 13 14
Intestinal obstruction neuro
gemic use of sy hetic
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uses of 81

Intracaine in o1l See Suspen
sions

Intractable asthma See Asth
ma mntractable

Ischial bursitis treatment of by
analgesic block 129

J

Jaeger R 302
Joint pain 126 136
bursitis  acute
treatment by infiltration
129
use of more radical pro
cedures 129
use of sympathetic block
129
jont sprams
frequency of treatment
127 128

block 1n 184
Intra articular tnjection tech
mcs of 133
Intra articular steroids
contraindications for use of
134-135
indications for use of, 134
Intracaine
doses for extradural block
253
doses for nerve block 76
doses for topical application
81
duration of anesthesia 252
toxicity of B1

use of in extradural block
252

following
127
treatment of 127 128
use 1n differential diag
nosis 128
pamnful stiff jomts See Pen-
arthntis
periarthnitis 130131 See
also Penarthntis
use of analgesic block 126
127

Judovich B D 299 302

K
kanvellis 7
Rappis 7
Keller 6
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use of sympathetic block 1n
246

Hypoglossal nerve block
use n certain autonomic dis-

orders 295
tse 1n severe spasm of
tongue 295

Hypotension

as complication

block, 94-95
prevention of 94

treatment of 94-95

in nerve

1

Heus
treatment by sympathetic
block, 185
use of extradural block 1n
243 244
Iliopectineal bursitis  treat-
ment of by analgesic block,
129
Immersion foot, See also Pert
pheral vascular disorders
use of extradural block
240
Infiltration,  See
block
n acute arthntis 131
i bursitss 130
i perarthnitis 130
Inflammatory disease use of
tnigermnal nerve block 1n
279
Infraorbital nerve block
complication i, 284
diagram of techmes 285
technic of 284
uses of 284

also  local

NERVE BLOCKS

Infrapatellar bursitis treatment
of by analgesic block 129
Intercalated neurons See Cor
relator neurons
Intercostal nerve block 215
221
anatomical situations facili
tating blocks 215
cancer pain management of
technic of alcohol block
220
use of alcohol block 220
use of anesthetic prior to
alcohol block 220
tlustration of 216
mterpretation of resuits of

block 221

neuralgla intercostal uses
of intercostal nerve block
for 219220

posttion of patient for dlus
trated 218

postoperative pain 217 219
advantages of intercostal
nerve block for treat
ment of 217
1 chest or abdomen 217-
219
techmc of 1intercostal
nerve block for treat
ment of 217 219
ttming of intercostal nerve
block for treatment of
218 219
uses of intercostal nerve
block 1n 217
posttraumatic pain i chest
219

disadvantages of narcotic
analgesics 219
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intercostal nerve block for
chest njuries  without
fracture 219
tming of block n treat
ment of acute pam 219
uses of intercostal nerve
block in 219
uses of pontocamne or
nupercame for 219
selection of sites for injec
tions 215
techme of 215217
use 1n differential dsagnosis
of chest pain 220 221
uses of 217
Internal mentscus  osteoarthr
tis differential diagnosis of
by local block 136
Internuncial neurons See Cor
relator neurons
Internunctal pool 13 14
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uses of, 81

Intracaine 1n o1l See Suspen
sions

Intractable asthma See Asth
ma wtractable

fschial bursitis treatment of by
analgesic block 129

J

Jaeger, R 302
Joint pain  126-136
bursitis acute
treatment by infiltration
129
use of more radical pro
cedures 129
use of sympathetic block
129
jomnt sprains
frequency of treatment

Intestinal obstruction neuro 127 128
genc  use of sympathetic bilization following
block in 184 127

Intra articular njection  tech
mes of 133
Intra articular steroids
contraindications for use of
134-135
tndications for use of 134
Intracaine

doses for extradural block
253

doses for nerve block 76

doses for topical apphication
81

duration of anesthesia 252

toxicity of 81

use of n extradural block
252

treatment of 127-128
use 1 differential diag-
nosis 128

painful stff joints See Pen
arthritis

penarthritis 130131 See
also Penarthnitis

use of analgesic block 126
127

Judovich B D 299 302

1N
Kanvellis 7

Kappis 7
Keller 6
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use of sympathetic block 1n
246
Hypoglossal nerve block
use tn certain autonomic dis
orders 295
use in severe spasm of
tongue 295
Hypatension
as complication n nerve
block 94 95
prevention of 94
treatment of 94 95

1

Tleus
treatment by sympathetic
block 185
use of extradural block 1n
243 244
Ihopectineal bursitis  treat
ment of by analgesic bloch
129
Immersion foot See also Per:
pheral vascular disorders
use of extradural block in
240
Infiltration
block
in acute arthnitts 131
n bursitis 130
i peniarthnitis 130
Inflammatory disease use of
trigeminal nerve block m
279
Infraorbital nerve block
complication in 284
diagram of techmcs 285
technic of 284
uses of 284

See also local

Infrapatellar bursitis treatment
of by analgesic block 129

Intercalated neurons See Cor
relator neurons

Intercostal nerve block 215

anatomical sstuations facil
tating blocks 215
cancer pain management of
technic of alcohol block
220
use of alcohol block 220
use of anesthetic prior to
alcohol block 220
illustration of 216
interpretation of results of
block 22t
neuralgia  intercostal  uses
of mtercostal nerve block
for 219220
position of patient for 1llus
trated 218
postoperative pain 217 219
advantages of intercostal
nerve block for treat
ment of 217
1n chest or abdomen 217
219
technic of 1ntercostal
nerve block for treat
ment of 217 219
timing of intercostal nerve
block for treatment of
218 219
uses of intercostal nerve
block 1n 217
posttraumatic pain chest
219
disadvantages of narcotic
analgesics 219
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technmic of 225226
uses of 225

paravertebral block 221 223
indications for 221
techme of 221222
use of alcohol block 222

223

uses as drag: prog
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Lundy § S 303
Luzuy M 184 299

M
MacCarthy C § 303
Macintosh R R 300
Magoun H W 301

nostic measure 222
peroneal nerve block 228
231 See also Tibial nerve
block
saphenous nerve block 226
228
aleohol block 226
prior to saphenous neu
rotomy 226 228
techmc of 228
uses of 226
soatic nerve block 223 225
complications of, 223 225
contrandications for af
cohol block 223
disadvantages of 223
technsc of sflustrated 224
use of alcohol block 223
use of for pain of lower
extremity 223
uses of 223
tibial nerve block 228 231
as diagnostic and thera
peutic procedures for
painful or aching feet
231
as prognostic procedure
pnor to surgery 231
complications of 228
mndicatons for use of 228
uses of 228 229
Lund P C 305

Mandibular nerve bloch 284
288
auriculotemporal nerve
bloch 287 288 See also
Auriculotemporal nerve
block
dagram of technic, 281
disadvantages of 286
duration of alcohol bloek
286
mdications for 286
lingual nerve block 288 See
also Lingual nerve block
mental nerve block 288
See also Mental nerve
block
techme of 286
use 1n management of cancer
pain, 286
use m Marcus Gunn phe
nomenon 286 287  See
also Marcus Gunn phe
nomenon
use of 284 286
Mandl F 7 299 300 302
Marcus Gunn  phenomenon
286 287
ctiology of 287
phystologic effects of mand;
bular nerve block m, 287
use of mandibular nerve
block 1 286 287
use of nerve blocks 15 170
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Kkenney M 306

Keyes T E 5 300
kmght R T 262 306
Kkmpper W 305
Koller C 300

Koller Karl 6
Kronenberg S 306
Krueger, F J 302
Krumperman L W 305

L

Labat 8
Lambert, O, 299
Laminectomy scars treatment
of by mfiltration 138
Larynx
alcohol nerve block for pain
of cancer of 7
relief of pain with cocaine
topically, 6
Lawen 7
Lee J A 298
Leg ulcer saphenous nerve
block 1n treatment of 226
Lemmon W T 9 301
Leriche R 7 8 168 171
174 299
Levy 6
Lewy 7
Lichtor J M 302
Lidocamne See Xylocaine
Lingual nerve block
sites of injection 288
use 1n carcinoma of mouth
and throat 288
Lipomata treatment of with
nfiltration 139 140
Livedo reticularis use of sym
pathetic block 1n 160

Livingston W k299, 301
Lwingstone 8
Livinstone 7
Local block 109 141
myofascial pain syndrome
109 126 See also Myo-
fascial pamn syndrome
pain due to disorders of
joints 126 136 See also
Joint pam
pain due to disorders of pert
articular structures 126
136 See also Joint pam
use of 109
Lukens 7
Lumbar spinal nerve block
221 231
femoral nerve block
indications for, 225
uses as diagnostic pro
cedure 225
function of Jumbar and sac
ral nerves 221
iltohypogastric nerve block
228 See also Ihongmnal
nerve block
Ilioinguinal nerve block
indrcations for, 228
techmc of 228
lateral femoral cutaneous
nerve block 225 See also
Femoral nerve block
obturator nerve block 225
226
as prognostic procedure
prior to surgery 225
complications of 226
mdications for alcohol
block 226
techmc illu trated 227
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treatment by topical prepara
tions 140-141
Muscle spasm treatment of
124 125
Muscle strain and contusion
management of 125 126
Muscular rheumatism  See
Myofascial pain syndrome
Muscular strains  See  Myo
fascial pain syndrome
Musculosheletal disorders
acute
scalenus anticus syn
drome  See Scalenus
anticus syndrome
use of sympathetic blocks
m 163
chronic
sympathectomy 1n treat
ment of 163 165
sympathetic  blocks as
prognostic tool 163
165
segmental sacral block in
treatment of 222
thoracte spine
indications for paraverte
bral injections 1n 214
use of merve block for
214
use of pontocame or nu
percamne for prolonged
block 214
losk pamn 3
of extradural block 256
Mushin W W 300
Myalgia See Myofascial pain
syndrome
Myocardial infarction acute
paravertebral alcohol blocks

M
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173174
use of sympathetic nerve
block tn 173

Myofascial pain syndrome
109 126
charactenstics of 109
diagnosis
differential diagnoses 119
identification of trigger
area 119
etiology of 110-112
management of muscle strain
and contusion 125 126
of chest 116
of head and neck 117
of Jow back 118
of shoulder and arm 113
scapulocostal syndrome 114
115 See also Scapulocos
tal syndrome
symptomatology of
chest pain 114 116
common pain syndromes
113 115 116 117 118
low back pain 118
predictability of pamn pat
tern 112
referred pam 112
scapulocostal syndrome
114 See also Scapulo-
costal syndrome
shoulder girdle 114
suboccipital region and
face 118
symptoms of 109 110
treatment of
adjuncts of local block
123 124
tnjection of solution 121
ntersuption of pain cycle
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Marshall H R 301
Mastectomy postoperative syn
drome use of cervicothora
cic sympathetic block, 176
Matas R 5 300
Maxillary nerve blockh 280 282
diagram depicting techmic of
281
dosage of alcohol in 282
techmc of 282
use of 280-282
Median nerve bloch 205 209
technic of 208
technic of bloching at elbow
ilustrated 207
technic of blocking at wrist
illustrated 209
technic of blocking median
and radial nerves 207
209
timing of 208
use m dermatologic dis
orders 208
use of as prognostic blocks
208

uses of 205 208
Megacolon congemtal use of
pertdural block 1n 243
Megalocolon
congenital use of sympa
thetic block 1n treatment
of 184
uvse of subarachnord block
mn 262
Merowsky A M 304
Mental nerve bloch
diagram of technic 285
dosage of alcohol i1 288
uses of 288
Meralgia paresthetica

use of femoral nerve block
m 225
use of lumbar nerve block
n treatment of 222
Metameric anesthesta 8 See
also Spinal eprdural block
Metatarsal first bursitis treat
ment of by analgesic block
129
Metycatne
compared with xylocaine
79 80
concentration to  produce
block 252
doses for extradural block
253
doses of for nerve block 76
doses of for topical applica
tion 81
duration of anesthesia 252
toxicity of 79
uses of 79
use of in extradural block
252
Michele A A 302
Migramne headache See also
Facral disorders
use of trigemtnal nerve block
n differential diagnosis 273
Miles E 302
Miscall L. 303
Monk B J 304
Moore D C 93 176 299
300 302 303
Mortons metatarsalgta ~ See
Neuromata cutaneous
Mucous membrane necrosis
cautions 1n treatment of 140
treatment by local block
therapy 140
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i paravertebral and pre
vertebral regions 142
i penidural space 142
in peripheral nerves 142
tn subarachnotd space,
142
pan process 12 2023 See
also Pain
paravericbral  block  See
Paravertebral block
physiology of 11
prelimnary preparation 61
68

choice of environment for
63 64
equipment necessary for
66 67
examination pnior to 62
identification  of land-
marks 67 68
medication during 66
medication prior to 66
need for drugs for hypo
tensiont 63
need for drugs to combat
reactions 63
need for resuscitative
equipment 63
posiion of patient for 65
prehminary discussion
with patient 61 62
securing written consent
for 62
preparation of patient 53 54
principles  for optimal re
sults 44 60
prnciples of technic 68 71
ad to facditate 70 71
asepsis 68
care of patient during 70
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chech of cquipment for
68 70
general considerations 69
proper use of equipment
for 68 70
use of Diodrast in 71
use of roentgenograms in
70-71
prognostic blocks 38-41 See
also Prognostic blochs
prophylactic nerve blocks
41 See also Prophylactic
nerve blocks
purpose of 35
reduction of psychic discom
fort 54
requisttes for optimal results
44-60
responsibility of physician
to deterrmine 1ndication
for block 50 51
to determine proper diag
nosis 47 50
to have basic experience
with blocks 52 53
to select best nerve block
procedure 51-52
sensory blockade effect of
11
somatic motor blockade ef
feet of 11
technics basic principles of
6171
therapeutic 41 43 See also
Therapeutic nerve block
use of drugs prior to 54
use of perve block chimc
57

use of proper equipment 1
59



332 THERAPEUTIC NERVE BLOCKS

119
location of trigger area
120
muscle spasm 124 125
other conditions, 126
psychotherapy, 124
results of 122
technic of njection 121
122
tenosynovitis 125
Mpyofascitis  See  Myofascial
pain syndrome
Myofibrositis  See Myofascial
pain syndrome
Myositis See Myofascinl pain
syndrome

N

Neck muscle spasm n, use of
paravertebral block 194
Neosynephrine See also Vaso

constrictors
1n nerve block complications

assessment of results 59 60
attitude of doctor toward
patients welfare 45 46
autonomic pathways block

ade effect of 11
basic requirements in attend
ing physician 46 47
bass for effectiveness of 11
basis for utility of 11
comphications of 93 106
See also Complications of
nerve block
continuous spmnal techmque
development of 9
modification of techne, 9
contraindicatrons for 58
diagnostic blocks 36 38 See
also Diagnostic blocks
factors in production of fail
ures 57 58
function of 142
history of 510
novocame 6
use of cocaine for anes-
thesia 6
use of glass synnge 5
use of hollow needle 5
ind: ons for 35 43

64
Nephralgia
1diopathic
tre with splanct
block 183

use of perrdural block 1n

Nerve block See also Spinal
eprdural block Subarach
nord aleohol block

alcohol See Alcoho! nerve
block

appreciation of disadvan
tages of 57 59

appreciation of limutations
of 5557

local block 109 141 See
also Local block

mechamsm of reversal by
12

neurophysiopathology 12,
1520 See also Neuvro-
phystopathology

normal neurophysiology 12
15 Sec also Neurophyst
ology

of peripheral sympathetic

pathways
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block an 279
Neurius  Sec also Neuralgia
wschemue  saphenous  penve
block m treatment of 226
sclaic  use of pendural
block i 237 238
use of trigeminal nerve block
m 279
Neurofibroma See Neuromata
cutaneous
Deurolvtic agents 87 90
agents used 87
benzv] alcohol 89 See al
so Benzyl alcohol
ethyl alcohol 87 89 See
also Ethyl alcohol
phenol 8990 See also
Phenol
Neuromata
cutaneous
glomangioma 139
glomus tumor treatment
by mfiltration 139
Morton s metatarsalgia
139
neurofibroma 139
subcutaneous See Neuro
mata, cutaneous
Neuropathy See also Neu
ralgia
Ppost imnjection
cause of 103
prevention of 103
treatment of 103
Neurophystology
correlators 12
effectors 12
of nene blocks 12-15
reaction of body to stimula
tion 15

receptors 12
responses to sumulation 15
Neurophysiopathology 1518
mechanism of chronic simu
laton 1518
of nene blocks 12 1520
reactions to prolonged noxi
ous stimulatton 19 20
response of bedy to nouious
stimulation 18
Neves E. 306
Nieman 7
Novestoll See Suspensions
Novocaine history of use m
nene blocks 6
Nupercaine
concentration to produce
block 252
doses for extradural block
253
doses of for nerve block 76
doses of for topical applica
tion 81
duration of anesthesia 252
1n nerve block for musculo-
sheletal disorders of thor
acic spine 214
toxicity of 80
use i lumbar nerve bloch
223
use n spial accessory nerve
block 295
use 1n treatment of headache
by paravertebral block
198 199
use in treatment of musculo-
skeletal disorders by para
vertebral block 199
use of 1n penidural block for
postoperatine  conditions
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use to correct physiopatho
logic state 11 12

use to recstablish normaley,
1112

use to relieve discomfort, 11

Nervous system
nerve supply to viscern 26
primary function of 12
Nesacune

advantages of 75

chermical formula of 74 75

concentrition to  produce
block 252

doses for cxtradural block
253

doses of for nerve block 76

duration of 75

duration of anesthesin, 252

Itmitattons of 75

use of 1n cervicothorncic

blocks 174
use of mn extradural block
252
use of 1n lumbnr nerve block
223
uses of 75
Neuber 6

Neuralgin 196 198 See also
Cervicobrachta! neuralgin
Occaipstal neuralgin

atypienl facil  See Tacial
disorders

brachtl  use of brachinl
plexus block 1n treatment
of 203

cervicobrachinl 197 198

chest
henefits of block therapy

in 212

ctiology of, 210-212
treatment of, 212
usc of thoracic parwverte
bral block :n 210

ctiology of 196 197

facial  use of trigemunil
nerve block in diffcrential
dingnosis 273

glossopharyngeal See Glos
sopharyngeal neuralgn

wiopathic  gemculate  See
Gentculate neuralgin 1dio-
pthic

intercostal uses of tercos
tal nerve block in 219
220

limits of use of paraverte
bral block i1n controlling
197

occrptal 198

posttraumntic, See Reflex
sympathetic dystrophy

segmental use of lumbar
nerve block 1 treatment
of 222

Sluders See Sluders neu
g

treatment by spmal nerve
block 190 191

trettment of 197

trentment of by alcohol
nerve block 7

tnigenunal - See Trgerminal
neurtigia

use of iliotngminal nerve
block n treatment of 228

use of paravertebral block
as dingnostic procedure
m 197

use of trigemunal nerve
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Osmic acd treatment of trige
minal neuralgta by jecting
6

Osteoarthritis

chromc
hip use of pendural or
caudal block in 241
internal memscus tear dif
ferential diagnosts by use
of local block 136
spinal use of pendural or
caudal block 1n 241
use of extradural block 1n
236 237

Osteoporosts

as cause of neuralgia 1n older
persons 222

posttraumatic  See Reflex
sympathetic dystrophy

Ostlere G 305

Ostlere M 300

See  Arthnitis
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nervous pathways of
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penipheral  sensory neu
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ncurophysiology of 23 28
perception of 21
postoperative  technics  of
extradural block 256
posttraumatic  technics  of
extradural block 256
process of 12 2023
reactions to 2122
relattonship of intensity to
cause 3132
relays of nervous elements
23
treatment of 1n advanced
tuberculosis by alcohol
nerve block 7
treatment of mm cancer of
larynx by alcohol nerve
block 7
usefulness of 31
use of pain chme 57
Palsy facial See Facial dis
orders
Pancreatitis
acute 179 181
block therapy for pan
control 179 181
physiology of nerve block
mn 181
use of contmuous pert
dural block 181

chromic
treatment with splanchnic
block 183

use of penidural block mn
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236
use of wn extradural block,
252
uscs of, 80
Nupercune 1n ol See Suspen
sions

o]

Obliterans
arteriosclerosis See Arterio
sclerosis obliterans
thrombo angutis 160 161,
See also Thrombo angutis
obliterans
Obliterative  disease  chronie,
160 162
Occipital nerve blockh
n treatment of cancer pan
in head posterior position
200
m trentment of ncurnlgia
200
m treatment of occrpital
headache 200
techntc of 200-201
Occipitil neuraigia
ctiology of 198
treatment of 198
use of sympathetic nerve
block m 170
Occlusion
acute arterin] See Peripheral
vascular disorders
of mnjor periphera] vesse!
See Penipheral vessel oc
clusion
Occlusive arteriospasm  sympa
thetic bloch 1In minagement
of 153154

Ochsner A 8, 162, 184 297,
298 303 304
Offerhaus, 6
Olecranal  bursitis  treatment
of by analgesic block 129
Ophthalmic nerve block 280
283
frontal and supraorbital
nerve block 280 See also
Trontal nerve bloch
nfraorbital nerve block,
284 Sec Infraorbital
nerve block
maxillwry nerve block 280
282, Sce Maxillary nerve
bloch
sphenopalatine  ganglion
bloch 282 284 See also
Sphenopalitine  ganghion
block
use 1s differential dingnostic
procedure 280
Opththalmologic discases  usC
of sympathetic nerve bloch
for arterinl spasms of ¢y¢
165 167
Opiates treatment of trigemt
nal ncuralgin by njecting
solution of 56
Optic trophy chromc  See
Ophthalmologic diseases
Opuic neuritis acute See Oph
thalmologic discases
Orchitis
acute use of sympathetic
block 1n 182
use of peridural block 1n
243
Orr R B 305
Osborn I £ 303
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nenvous pathways of
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peripheral sensory  neu
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ncurophysiology of 23 28
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extradural block 256
posttraumatic  technics  of

extradural block 256
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reactions to 2122
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cause 31 32
relays of nervous elements

treatment of in advanced
tuberculosis by alcohol
nerve block 7
treatment of i cancer of
larynx by =alcohol nenve
block 7
usefulness of 31
use of pan chmic 57
Palsy facial See Facial dis
orders
Pancreatitis
acute 179 181
block therapy for pain
control 179 181
physiology of nerve block
m 181
use of continuous pen
dural block 181

chronic
treatment with splanchnic
block 183

use of peridural block 1n
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243
use of peridural block tn,
241 242
Papper E M 297
Paralysis spastic, use of sym
pathectomy in 169
Paralytic ileus use of subara
chnoid block 1n 262
Paraplegin use of parasympn
thetic block s adjunct n
urnary retention 185
Parasympnthetic bloch
usc i treatment of part
plegin 185
use 1n treatment of urmary
bladder diseise 18RS
Paratricheal block  dingram of
technic of stellate ganglion
block 164
Paravertebral block
abdominl aortn ancurysm
184
acute postoperntive pun in
chest 213 214 Se¢ also
Chest postoperative pun
acute postoperative paun an
upper 1bdomen 213 214
advantages of n surgery
178 179
antomy in Jumbir sympa
thetic ganghn 157
as ud an differentl ding
nosts of abdominil dis
cases 7
cancer pun See Cancer pun
cautions 1n blocking thoracic
segments 178
complications of 210
cystiis 185 186G
in dingnosis of disease 7

1n prognosis of disease 7

n therapy of disease 7

modified standard technic of,
210

musculosheletal disorders
214 Sec also Musculo
sheletal disorders

neurlgin, chest 210212
See also Neuralgin chest
of thorcic spine 209 210

techmic in lumbar symp
thetic gangln 157

technic of 210

thoracotomy  postoperative
pun  Sec Thoracotomy,
postaperative pun

use n ngina pectornis 7

use 1 mantging abdomnal
and thoracic viscera pun
209

use 1n managing pan due to
vertebral and  meningenl
disorders 209

use i managing thorcic
cage disorders 209

use of 1n pun of cancer, 8

usc of mn pun of posttrt
mtie reflex sympathetic
dystrophies 8

use of in visceral pan 7

use prior to surgery 178

visceral pain of thoriere
spinc 214 215 See also
Visceral pun of thoracic
spine

Par.vertebral sympathetic

block 142 145 Sec also
Sympathetic nerve block

for diagnostic blocks 142
143
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for prognostic blocks 142
143
use of aleohol for thera
peutic blocks 143
Paravertebral thoracic somatic
nenve block techme of ilus
trated 211
Pembleton W E 303
Pentothal
m nene block complica
tions 64
use prior to and dunng
block 66
Peptic ulcer
use of alcohol splanchmc
block 184
use of nerve blocks for pain
of 182183
use of pendural block n
243
Peniarthriis 130-131
defimtion of 130
scapulohumeral See also
Scapulohumeral per1
arthntss
treatment of 131
use of cervicothoracic
sympathetic block 131
use of drugs in 131
use of exercise in 131
shoulder acute use of su
prascapular nerve block
for 205
treatment of by nfiltration

use of peridural or caudal
block 1n 241
Periarticular  adhesions ~ See
Penarthntis
Periostitis  treatment by infil

tration 137
Pendural block 143 See alwo
Extradural block Sympa
thetic nene block
w penpheral vessel occlu
sion 154 155
technic 1llustrated 250 251
Peripheral nerve block See al
so Sympathetic nerve
block
technic of 143 145
Peripheral sympathetic block
diagram of three cntical
sites 144
Peripheral  sympathetic path
way block 142
Peripheral vascular disorders
Sec also Artenial aneur
ysm Peripheral vessel oc
clusion Segmentary vaso
spasm  traumatic
acute 153 156
acute thrombophlebitis See
‘Thrombophlebitis acute
arteriosclerosts obliterans
See Arteniosclerosis oblit
erans
brachial plexus block in 203
chronic obliterative disease
See Obliterative disease
chronic
chronic thrombophlebitis
See Thrombophlebis
chronie
hyperhidrosis 162 See also
Hyperhidrosis
hgation of major pertpheral
arteries 153

physiology of sympathetic
block 153
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psysiology of thrombosis,
153

prevention of ligation by use
of sympathetic block 153

resulttng from exposure to
cold 155, See also Trench
foot

sympathetic block 1 man
agement of occlusive ar
teriospasm 153 154

technics of «xtradural block
256

thrombo angutis  oblterans
See Thrombo angutis ob
literans

use of extradural block m
239 240

use of subarachnoid block

m 261

use of sympathetic block in
152153

use of pendural block 1n
154 155

use of pendural blockh n
surgery of 155
Peterson M C 299
Pfender C A 5 300
Phantom limb
brachial plexus block in pain
of 203
use of continuous subarach
nod block 261
Pharynx relief of pain with
cocane topically 6
Phenol
disadvantages of 89 90
uses of 89
Phenylbutazone use 1w 1nfil
tration of chronic arthntis
134

THERAPEUTIC NERVE BLOCKS

Phrenic nerve block
cautions to be exercised 1n
201
technic of 201
use 1n treatment of ntract
able hiccoughs 201
use tn treatment of pain of
diaphragmatic plevra 201
use 1n treatment of pamn of
gall bladder 201
use 1n treatment of pain of
infertor vena cava 201
use of treatment of pan of
pericardium 201
use 1n treatment of pam of
peritoneum, 201
use 1n treatment of pamn of
suprarenal gland 201
Piperocaine See Metycamne
Pikin G P 299
Pitres 6
Pleuritis use of peridural blach
m 244
Plombe soluttons n extradural
blocks 254 255
Pneumomia bronchial use of
cervicothoracic  sympathetic
block in 175 176
Pneumothorax
as complication of nerve
block
cause of 100
mncidence of 100
symptoms of 100
treatment of 101
Pohomyelitis
anterior  sympathetic bloch
n vasospasm of 158 159
sympathetic blocks as prog
nostic tool 158 159
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use of svmpathetic nene Post thoracotomy  pain - syn

block as prognostic tool drome See Thoracotomy
m 163 postoperative pain
Pontocaine Posttraumatic pain syndrome
concentration to  produce See Thoracotomy postop-
block 252 cratise pain
doses for extradural block Prat G H 303
253 Pravaz §
doses for nene blockh 76 Preeclampsia hypertension of
doses for topical appl r of by sympath
81 bloch 185
duration of h 252 P; flar bursitis tr

m nerve block for musculo-
sheletal disorder of thor
acic spine 214

potency of 78

toxicity of 78

use 1n treatment of musculo
skeletal disorders by para
vertebral block 199

use 1n extradural block 252

use mn jumbar nerve block
223

use 1n pendural block for
postoperative  conditions
236

use in segmental subarach
notd block 265 266

use 1n spinal accessory nerve
block 295

use in treatment of headache
by paravertebral block
198 199

uses of 77 78

Poppen 8

Post laminectomy scars treat
ment of by infiltration 138

Postoperative pain of chest and
abdomen uses of 1ntercostal

nerve block for 217 219

orf by analgesic block 129

Prevertebral sympathetic block

142 145 See also Paraverte
bral sympathetic block
Procaine
concentration  to  produce
block 252
deficienctes of use 74
doses for extradural bloch
253
doses for nerve block 76
duration of anesthesia 252
use 1 differential spinal
block 263 264
use tn extradural block 252
use 1n subarachnoid block
for post amputation pamn
261
uses of 74
Proctocaine use 1n extradural
block for cancer pamn 255
Prognostic block 38 41
as psychotherapeutic aid 40
n selection of patients for
surgery 39
Pprnior to surgery as tral to
patient  39-40
to determine chromcity of
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psysiology of thrombosis
153

prevention of ligation by use
of sympathetic block 153

resulting from exposure to
cold 155 See also Trench
foot

sympathetic bloch 1n man
agement of occlusive ar-
terrospasm 153 154

techmces of extradural block
256

thrombo angutis  obliterans
See Thrombo angutis ob

literans

use of extradural block 1n
239 240

use of subarachnoid block
m 261

use of sympathetic block in
152 153

use of pendural block 1n
154 155

use of pendural block n
surgery of 155
Peterson M C 299
Pfender C A 5 300
Phantom limb
brachial plexus block mn pain
of 203
use of continuous subarach
noid block 261
Pharynx relief of pain with
cocame topically 6
Phenol
disadvantages of 89 90
uses of 89
Phenylbutazone use tn nfil
tration of chronic arthritis
134

Phrenic nerve block
cautions to be exercised 1n
201
techmic of 201
use mn treatment of intract
able hiccoughs 201
use 1n treatment of pam of
diaphragmatic pleura 201
use n treatment of pam of
gall bladder 201
use m treatment of pam of
inferior vena cava 201
use of treatment of pam of
pericardum 201
use n treatment of pam of
penitoneum 201
use m treatment of pam of
suprarenal gland 201
Piperocaine See Metycaine
Pitkin G P 299
Pitres 6
Pleuritis use of persdural block
m 244
Plombe soluttons 1 extradural
blocks 254 255
Pneumoma bronchial use of
cervicothoracte  sympathetic
block 175 176
Pneumothorax
as complication of nerve
block
cause of 100
incidence of 100
symptoms of 100
treatment of 101
Poliomyelitis
anterior  sympathetic bloch
1n vasospasm of 158 159
sympathetic blocks as prog
nostic tool 158 159



mild toxtc reaction
canse of 9596
symptoms of 96
treatment of 96
modcrate tovic reactions
cause of 96
symptoms of 96
treatment of 96 97
prevention of 99
psychogenic reaction 97 98
symptoms of 98
treatment of 98
severe toxic reaction
cause of 97
symptoms of 97
treatment of 97
test for sensitivity 99 100
Receptor neurons anatomy of
1213
Reflex anuna use of sympa
thetic block 1n 245
Reflex sympathetic dystrophy
145 151
chronic vasospastic disease
See Vasospastic disease
etiology of 148
moderate and mild—grades
11 and IIT
symptoms of 150
use of adjuvant therapy
151
use of sympathetic block
m 150
pain after amputation 151
152 See also Amputation
peripheral vascular disease
152 153
penpheral vascular  disor
ders acute See Peripheral
vascular disorders

343

posttraumatic rehief of pun
n by paravertebral block
8

severe —grade [
surgicnl  sympathectomy
m 149 150
sympathetic  bloch for
diagnosis 149
use of sympathetic blochs
in treatment of 149
signs and symptoms of 147
149
1n chronic stage 149
1n subacute stage 149
technies of extradural block
256
types of 148 159
use of subarachnoid block
1n lower extremity 261
Renal colic use of segmental
spinal peridural block 242
243
Respiratory  dysfunction and
paralysis
as complication of nerve
block 103 104
cause of 103
treatment of 104
Resuscitation
i nerve block complica
tions 63 64
apparatus needed 64 65
drugs needed 63 64
Retinal artery central obstruc
tion of See Ophthalmologic
diseases
Retimitis  See  Ophthalmologic
diseases
Retimtis pigmentosa See Oph
thalmologic diseases
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disease 39
to predict duratton of treat-
ment of disease 39
to predict effect of treat
ment of disease 39
Prophylactic nerve block 41
to control postoperative
pamn 41
to control posttraumatic
pamn 41
to effect earlier function 41
to effect earlier rehabilita
tion 41
to prevent vasomator hyper
activity 41
to prevent wvisceral dysfunc
tion 41
Pruntis generalized treatment
by intravenous local anes
thetics 140 141
Pulmonary edema
acute cervicothoracic symp
athetic block 1n 175 176
use of pendural block m
244

use of subarachnoid block
mn 262
Pulmonary embolism
use of cervicothoracic block
m 174175
use of intercostal block 1n
175
use of pendural block n
244
Pulmonary fibrosis use of
peridural block i 244
Pulmonary pamr
cautions to observe 175 176
vagus merve bloch prior to
surgery 175176

Pyloric spasm use of penidural
block in 243

Pylorospasm 1n infants treat
ment by sympathetic nerve
block 184

Q
Quilter T N 305

R

Radial nerve block See Me
dian nerve block
Radiculitis See Neuralga
Ramsey Hunt syndrome char
actenstics of 289 290
Rapee L A 303
Ravocame 75
Raynauds disease See also
Vasospastic disease
scleroderma  differential
diagnosis 158
temperature curve after
nerve block 159
use of penidural block
240

use of sympathectomy 1
158

Razemon L 299
Reactions to local anesthetic
drugs
allergic reactions
symptoms of 98
treatment of 98
epinephnne overdosage
symptoms of 98
treatment of 98
1diosyncrasy
description of 99
treatment of 99
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bloch See Extradural block
Scgmental subarachnoid bloch
264 267
advancing catheter tn tech
mec condemned 267
advantages of 264 265
cantions 10 mjecting abore
first lumbar vertebra 266
complications of 266
concentration of solution
for 265
knowledge required for ad
mmnmistening 265
volume of solution for 265
Segmentary vasospasm See al
so Peripheral vascular dis
orders
traumatic
description of 154
sympathetic bloch as diag
nostic procedure 154
use of continuous epidural
block i 154
Sellheim 7
Seltzer A P 297
Sensory blockade effect of 11
Shick R M 303
Shoulder hand syndrome See
Reflex sympathetic dystro
phy
Shoulder pain use of supra

scapular nerve block for
205

Simeone F A 302
Skeletal disorders use of ex
tradural block in 236-237
Skin necrosts
cautions in treatment 140
treatment by local bloch
therapy 140
treatment by topical prep

35

arations 140
Sluders neuralga
Tactal disorders
defimtion of 282 283
ctiology of 282
management of painn 283
psychotherapy n 283
Snuthwichk R H 302
Sola A L. 302
Solutions preparation of 69
Somatic motor blockade effect
of 11
Somatic nerve block  See
Spinal nenve block
Soress A L 306
Sorhin M 306
Southworth 9
Spastic paralysis use of symp
athectomy 1 169
Sphenopalatine ganglon block
282 284
crocodile tear phenomenon
284 See also Crocodile
tear phenomenon
use in Heidenhain s phenom
enon 283 284 See also
Heidenhain s phenomenon
use 1n Sluders neuralga
282 283 See also Sluder s
neuralgia
uses of 282
Spinal anesthesta See Anes-
thesia spinal
Spinal accessory nerve block
use of Nupercaine 1 295
use of pontocane in 295
uses of 295
Spinal cord lesions See Polio
myelitis anterior
Spinal epidural block history

Sec also



344 THFRAPFUTIC NFRVF BLOCKS

Retrocileancar bursitis  treat
ment of by analgesic block,
129

Rheumatod arthritis, See
Arthritis, chronic

Rhinitis atrophic use of symp
athetic nerve blocks for 167

Rib cage triuma 137
physiology of pun in 137
treatment of by infiltration

137

Ribs fractured wuse of pert
dural or caudil block 10
241

Rice G G 305

Rinzler S H 297 299

Rocdling H A 303

Roentgenogrims  to  facilitate
nerve block 70 71

Root sleeve fibrosis use of ex
teadural block in 236 237

Roth G M, 303

Rothman J § 302

Rovenstine £ A 297

Rovenstine I A 303

Russell 8

Ruth H 5 7 300

Rynd S

S

Sacral spinnl nerve block See
T umbar spinil nerve block
Saker G 305
Saklad M 306
Saline tnjections
i treatment of low back
pamn 90
1n trcatment of lumbosacral
neuralg 90

in treatment of myofascual
syndrome, 90
n treatment of phantom
limb pun 90
in treatment of post spinal
headaches 90
Salpingitis
usc of peridural block n
243
usc of sympathetic block 1n
182
Saltzstesn 8
Sarnoff § 1,9 262 263 306
Scheibert C D 304
Schlosser 6
Seitic neuntis use of persdural
block in 237 238
Scalenus nnticus syndrome
brachial plexus  block 0
treatment of 203
use of stellate ganghon block
m 163
Scleroderma Raynauds  dis
casc differential dtag
nosts 158
Scapulocostal syndrome
cardine discase  differential
drgnosis 114 116
cause of 114
diagnosss of 114
tlustration of 115
incidence of 114
pun pattern 114
symptoms of 114
Scapulohumeral  pertarthritis
Sec also Periarthritis
scipulohumeral
use of sympathetic blocks in
treatment of 163
Segmental spunal epidural
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clinical  applications 260
2N
differential spinal block,
263 264 Sce also Duf
ferential spinal block
segmental subarachnoid
block 264 267 See al
so Segmental subarach
noid bloch
subarachnoid  alcohol
block 267 271 See al
so Subarachnoid alco
hol block
complications of 259
doses of local anesthetics
for 260
disorders responding to 260
1

precautions 1n technic 259

sequence of physiologic ef
fects 258 259

technie for post amputation
pan 261

use of 258

use of continuous techme
259 260

use of single injection 259

use prior to chordotomy
261 262

bdeltord bursitis  tr

. t:t' by analgesic block 129

p bursitis tr

of by analgesic block 129

Subtrochanteric bursiis treat
ment of by an:
T y analgesic block

Succmylcholine 1 nerve block
complications 64

Sudeks atrophy See Reflex
sympathetic dystrophy

n

M7

Supraorbital nerve bloch Sec

Frontal nenve block

Suprascapular nerve block

anatomy and technic of 1l
lustrated 206

combined with cervicothor
acic sympathetic  block
205

complications of, 205

indicattons for use, 205

techmic of, 205

wse 1n management of
shoulder pan, 205

use of roenigenograms 10
205

uses of, 205

Surital

in nerve block complica
tions, 64

usc prior to and during nerve
block 66

Suspensions

disadvantages of 84

ecupine 1 oil, 84

efocaine 85 86 See also
Efocamne

ntracane 1n oil, 84

novestoll 84

nupercaine i ol 84

purpose of 84

uses of 84 85

xylocaine 84

Sweet W 302
Swetlow G 1 7 8 300
Sympathalgia See Reflex

sympathetic dystrophy
Sympathetic nerve block, 142
187 See also Musculo
skeletal disorders, chronic
Asthma intractable Para
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of development 8
Spmal nerve block 188 231

1n postcholecystectomy syn
drome 183
n tr of visceral crisis

ges of 1 tr

of cancer pain 191
cautions regarding respira
tions 1 194
definition of 188
for cancer pain 191
neuralgia
as symptom of pathologic
process 190
as symptom of thalamic
pain 191
defimtion of 190
i constitutional disturb
ance 190
m nutritonal deficiency

in systemre infection 190
1 tic douloureux 190
nerve bloch as treatment
of 181
treatment of 191
paliative procedures for
cancer pamn pnor to 193
purpose of 188 189
selection of patents with
cancer for 192
sites where nerve may be
blocked 189
summary of technics 230
use of 189 190
Splanchnic block
cholecystectomy post syn
drome 183
diabetes mellitus 184
fibrocystic disease of pan
creas 184
mn chromc pancreatitis 183
1n tdiopathic nephralgla 183

of tabes 184
peptc ulcer 184
Spramns See Jont pam
Starze T E 301
Stellate ganglion block n 10
tractable asthma 175
Stern 8
Stevens H 304
Stone C S 303
Stowens D 304
Strong C A 301
Subacromial bursitis treat
ment of by analgesic block
129
Subarachnoid alcohol block
267 271
complications of 270
development of 89
diagram showng position of
patient for 269
duration of pain relief, 270
271
physiologc effects of 267
position of patients m 267
268
techmc of 267 270
use of m cancer 89
use of m poor surgical nsks
267
Subarachnoid block 258 271
advantages of 258
as complication of nemve
block 101 102
cause of 101
prevention of 101
symptoms of 102
treatment of 102
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chmeal apphications 260 Supraortital nerve block  See
m T'rontal nenve block
differentral <pmal bloch Suprascipubr nenve block
263 264 Sce also Dif anatomy and techme of
ferential spina) block ludrated 206
segmental subarachnod comined with cervacothor
bloch 264 267, Sce al acic sympathetic  block
so Segmental subarach 205
notd bloch complications of 205
subarachnosd  alcohol mdications for use 203
block 267 271 See ol techmic of 205
so Subarachnoid aleo use in management of
hol block shoulder pun 205
complications of 259 use of roentgenograms tn
doses of local anesthetses 205
for 260

uses of 205
disorders responding to 260 Sunital
261 mn nerve block  complica
tions 64
use prior to and dunng nenve
bloch 66
Suspenstons

precautions in techmc 259
sequence of phymiologic ef
fects 258 259

technte for post amputation

pamr 261 disadvantages of 84

use of 258 ecupine 1n o1l 84

use of continuous technic, cfocaine 8586 See also
259 260

Efocaine
tntracaine 1n o1l 84
novestoil 84
nupercune in ol 84
purpose of 84
uses of, 84 85
Xylocaine 84
Sweet W 302
Swetlow G | 7, 8, 300
Sympathalgta  See Reflex

Use of single njection 259
Use prior to chordotomy
261 262
Subdeltord  bursitis treatment
of by analgesic block 129
Subscapular bursitis treatment
Oof by anajgenic block, 129
Subtrochanterc bursitis treat
ment of by analgesic block
129

sympathetic dystroph;
Su:cmylcho)me n nerve block Sympathetic ncr{/c bll;c{ 142
Su;:\plxcanons 64 187 See also Musculo
€ks atrophy See Reflex shelctal disorders chronic
SYmpathetie dystrophy

Asthma intractable Para
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tracheal block Paraverte
bral block, Penpheral
block Pulmonary embol
1sm Scapulohumeral pen
arthritis Splanchnic block
Vasomotor block Vaso
spastic diseases

abdomunal malignanctes 183

anuria reflex 185

aphomas 167

as adjunct tn management ot
cancer pain 186

cholecystitis acute 181 182

deafness 167

dysmenorthea 182

eclimpsia  hypertension of
185

erythromelalgia 160

hypertension severe 185

diopathic nephralgia 183

tleus 185

m abdominal wisceral dis
ease 177 186

mn  acrocyanosis 159 160
See also Acrocyanosis

1 acute myocardial infarc

m arthritis 163

i aunculotemporal syn
drome 170

1n bronchial hy persecretions
175 176

tn  bronchial pneumomia
175 176

i cardiac arrhythma 174

mn carotid sinus syndrome
170

in cerebrovascular accidents
168 169

m Charcot jomnt 163

i chest diseases 170 174

n chronic thrombophlebitis
162 See also Thrombo-
phlebitis chronic

m crocodile tears 170

in epilepsy 169

in factal disorders 167 168

1n gustatory sweating 170

i Herdenhain phenomenon
170

in herpes zoster 170 176
177

1n hyperhidrosis 162 See
also Hyperhidrosis

n livedo reticularis 160
See also Livedo reticulans

tion 173 174

1 acute pancreatitis 179
181

in acute thrombophlet
155

1n angna pectonis 172 173

1 aneurysm of aorta 173

1n  anterior  pohiomyehtis
158 159 See also Polio
myebtis antenior

in arterial aneurysm 154

1n arteriosclerosis obliterans
161 162 See also Arterio
sclerosis obliterans

m of occl
arteriospasm 153 154
in Marcus Gunn phenome
non 170

tn  mastectomy postopera
tive 176

m nose throat and ear dis
orders 167

in occipttal neuralgla 170

1n ophthalmologic diseases
165 167
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1 penpheral vessel occlu
sion 154 155

1n pulmonary discase 174
176

n pulmonary edema 175
176

mn pulmonary pain 175 176

mn reflex sympathetic dy
strophy 145 151

n spastic paralysts 169

mntestinal obstruction  neu
rogenic 184

in treatment of amputation,
postoperative pain 151
152

In treatment of thrombo
angntis  obliterans  160-
161 See also Thrombo
angutis obliterans

In treatment of trench foot
155

m tuberculosis 175 176

in Vulpian phenomenon 170

megalocolon congenital 184

orchitis acute 182

peptic ulcer 182 183

preeclampsia  hypertension
of 185

pylorospasm 1n infants 184

Raynaud s discasc 158

rhimtis atrophic 167

rocntgenograms following
Diodrast mjection 166

roentgenograms showmg
needles 1n place for inject
wmg cchac plexus and
splanchnic nperve 180

salpingitis 182

scalenus anticus syndrome
162

tinnitus 167

uretery} colie, 182

usc of anticongulant therapy
with 155 156

use of 1n peripheral vascu
lar discase 152 156

usc of 1n segmentary vaso
spasm 154

use of with anticoagulants
156

vertigo, 167

Sympathetic reflex dystrophics
brachial plexus block 1n 203

T

Tabes
treatment of visceral crists
of 184
use of splanchnic block n
184

Tabes dorsalis visceral crises
of, use of peridural block 1n
243

Tagha, 6

Tannin, treatment of trige
munal neuraigia by injecting
solution of 56

Tarsy,J S 300

Taylor C W 301

Technics
Injection of trigger area in

nfraspinatous muscle 120

of ethyl chloride spray 122

of njecting tngger area
121 122

of nerve blocks basic princi
ples 6171

spraying ethyl chloride for
sternalis syndrome 120
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tracheal block Paraverte
bral block Penpheral
bloch Pulmonary embol
1sm Scapulohumeral pert
arthritis Splanchme block
Vasomotor block Vaso
spastic diseases

abdonunal malignancies 183

anurin reflex 185

aphonias 167

as adjunct 1n management ot
cancer pam 186

cholecystitis acute 181-182

deafness 167

dysmenorrhea 182

eclumpsta  hypertension of
185

erythromelalzia 160

hypertension severe 185

idiopathic nephralgia 183

ileus 185

tin abdominal wisceral dis
ease 177 186

i acrocyanosis 159 160
Sce also Acrocyanosts

i acute myocardal nfarc
tton 173 174

m acute pancreatitis 179
i81

i acute thrombophlebitr
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i arthritss 163

i aunculotemporal syn
drome 170

1 bronchial hypersecretions
175 176

1n  bronchial pneumona
175 176

wn cardiac arthythmua 174

in carotud sinus syndrome
170

in cerebrovascular accidents
168 169

i Charcot jomnt 163

1n chest diseases 170 174

in chronic thrombophlebitis
162 See also Thrombo-
phlebitis chronic

1 crocodile tears 170

m epilepsy 169

in facial disorders 167 168

1n gustatory sweating 170

m Heidenhain phenomenon
170

m herpes zoster 170 176
177

i hyperhidrosts 162 See
also Hyperhidrosis

m lhvedo reticulans 160
See also Livedo reticulans

m of occlusive

155
n angna pectons 172 173
m aneunism of aorta 173
1n  antentor  poliomyehitis
158 159 See also Poho
myelitts antersor
1n arterial aneurysm 154
1n arteriosclerosis obliterans
161 162 See also Arterio-
sclerosis obliterans

artertospasm 153 154

m Marcus Gunn phenome
non 170

i mastectom) postopera
tive 176

in nose throat and ear dis
orders 167

i occipital neuralgia 170

in ophthalmologic diseases
165 167
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289
Tic douloureux See also Trige
minal neuralgi
neuralgia 1n 190
treatment of by injection of
alcohol 6
use of tnigeminal nerve block
m  differential diagnosis
273
Tic spasmodique See Tic con
vulsif
Tietze s syndrome treatment of
by infiltration 137 138
Tinnitus  use of sympathetic
nerve block for 167
Tomhn E M 305
Topical agents See Cocaine
Cyclamne Ethyl chlonde In
tracaine Metycaine Nuper
caine Pontocaine Xylocaine
Topical application See Local
block
Touhy 9
Travell T 297 301 302
Trench foot See also Pen
pheral vascular disorders
sympathectomy in 155
symptoms of 155
use of continuous sympathe
tic block mn 155
use of extradural block
240
Trigemnal nerve block
diagram of anatomy of 273
diagram of sites for injection
273
gassenan ganglion block
275279 See also Gasser
1an ganghon block
mandibular nerve block

284 288 See also Mandi
bular nerve block
ophthaimic nenve block 280-
283 See also Ophthalmic
nenve block
physiologic effects of 272-
273
uses of 273
Trigeminal neuralgia 275 278
advantages of trigemnal
nerve block i 275 276
complications of 277
description of 275
tnjection of boiling water in
treatment of 277 278
management of by trige
minal nerve block 275
technic of trigeminal nerve
block 1n 276 277
treatment of by injecting
osmic acid 6
treatment of by injecting
solution of bromides 56
treatment of by injecting so
lution of chloroform 56
treatment of by injecting so
lution of opiates 5 6
treatment of by injecting so
lution of tannin 56
use of mental nerve block
m 288
use of trigemunal nerve block
1n diagnosis of 276
Trigger areas 110 111
cause of 111
characterstics of 111
defimtion of 110-111
role 1n pain syndrome 111
Tuberculosis
advanced treatment of pamn
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Teevans W P, 306
Temporomandibular jont
treatment of arthnts of, 135
Tendimtis See also Bursitis,
Musculosheletal disorders
shoulder usc of suprascapu
lar nerve block for 205
use of peridural or caudal
block 1n 241
Tenosynovitis See also Muscu
Joskeletal disorders acute
adjunct treatment 125
ctiology of 125
treatment of 125
Tetrrcaine  See Pontocune
Thalamic pain  neuralgia as
symptom of 191
Therapeutic nerve blocks 11

basis for the use of 11 34
for symptomatic assistance
m self limuted disease, 41
42
1 management of excruciat
ing pamn 42
i management of ntract
able chronic pain 43
1n management of posttriu
matic pun 42
Thstlethwae J R 305
Thoracic sptnal nerve block
209 221
intercostal nerve block 215
221, See also Intercostal
nerve block
paravertebral block 209
210 See also Paraverte
bral block
techmc of Mustrated 211
Thoracic spine cancer  See

Cancer thoracic spine
Thoracotomy postoperative

pain 212213

causes of 212213

paravertebral block prior to
more radical measure 213

pattern of analgesia and hy
palgesia produced by con
tinuous  epidural  block
237

pendural block for 236

uses of paravertebral block
for 213

‘Thrombo angutis obliterans

studics prior to sympathec
tomy 160-161

sympathectomy 1n advanced
stages of disense 161

use of peridural block n
240

usc of sympathetic ganglia
block 160 161
Thrombophlebitts
acute 155156 See also
Peripheral vascular dis
orders
symptoms of 155 156
use of sympathetic blocks
in 155
chronic use of sympathetic
blocks 1n 162
use of extradural block 1n
240
Thurel R 299
Thyrodectomy use of sub
arachnowd block 1n 262
Tic convulsif
charactenstics of 289
facial nerve block 1 289
use of alcohol in block for
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nostic prognostic tool 156
use of sympathectomy n
156
Vasopressors use i hypoten
sion 94
Vasoxyl in nerve bloch com
plications 64
Verger 6
Vertebra fractured
use of lumbar nerve block n
treatment of pain of 222
use of penidural or caudal
block i 241
Vertigo use of sympathetic
nerve block for 167
Visceral cnsis of tabes
use of chordotomy i 184
use of splanchmic block n
treatment of 184
Visceral disease
technics of extradural block
256
use of subarachnoid block
262

Visceral disorders nonpainful

congenital megalocolon use

of sympathetic block n
184

diabetes melhtus tr
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ileus treatment by sympa
thetic block, 185

neurogenic intestinal ob
struction use of sympa
thetic blockh 184

peptic ulcer, use of alcohol
splanchnic block, 184

preeclampsia  hypertension
of treatment by contin
uous sympathetic block
185

pylorospasm treatment by
sympathetic nerve block
184

reflex anuna treatment by
continuous sympathetic
block 185

use of paravertebral block
7

Visceral pain of thoracic spine

214215

limitations of nerve block
1n postherpetic neuralgta
215

nerve block for acute herpes
zoster 214 215

preference of extradural
technic 214

by alcohol splanchnic
block 184

eclampsia  hypertension of
treatment of by sympathe
tic block 185

fibrocystic disease of pan
creas treatment by
splanchnic block 184

hypertension severe treat
ment by continuous sym
pathetic block 185

of for
nerve block for 215

uses of paravertebral block
for 214

Von Gaza 7
Vulpian phenomenon use of

nerve block 1n 170
w

Walker T 303
Warren K W 305



352 THERAPEUTIC NERVE BLOCKS

by aleohol nerve block, 7
pulmonary, use glosso
pharyngeal nerve block
m 291
use of cervicothoracic symp
athetic block 1 175 176
use of vagus nerve block 1n
294
Tuohy E B 301
Turner, H B 305

u

Ureteral colic
continuous  segmental ep1
dural block 182
paravertebral block 1 con
troling 182
use of segmental spinal peri
dural block 242 243
Ulnar nerve block See Median
nerve block
Unnary bladder diseases 185

186
parasympathetic  block as
diagnostic  prognostic

measure In retention due
to paraplegia 185

paravertebral block as prog
nostic measure prior to
sympathectomy 186

paravertebral block 1n treat
ment of pain of cystitis
185 186

v

Vagus nerve block 293 294
diagram of technic of 293
use 1 cancer patients 294
use 1n 1dtopathic major neu

ralgia 294
use m pain of pharynx
larynx and tracheobron
chial tree 293
use 1n superior laryngeal
ncuralgla 294
use 1n tuberculosis patients
294
Vascular lesions use of trige
munal nerve block in 279
Vascular spasm aims of 156
Vasoconstrictors 81
action of 1n nerve block 81
beneficial effects of 81 82
concentration of 82
contraindication to 82
effect on myocardium and
vascular system 82
measurement of 82 83
Vasomotor block
use wm predicung results of
sympathectomy 186 187
use 1n selecting patients with
hypertension for sympa
thectomy 186
Vasospastic  disease  chronic
156 160
acracyanosis See Acrocya
nosis
anterior  poliomychitis  See
Poliomyelitis antertor
chemical sympathectomy 1n
156 158
erythromelalgia  See Ery
thromelalgia
livedo reticularts See Livedo
reticulans
spinal cord lesions See Polt
omyelitis anterior
sympathetic block as diag
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nostic prognostic tool 156
use of sympathectomy in
156
Vasopressors use 1n hjpoten
sion 94
Vasoxyl 1 nerve block com
plications 64
Verger 6
Vertebra fractured
use of lumbar nerve block
treatment of pamn of 222
use of pendural or caudal
block 1 241
Vertigo use of sympathetic
nerve block for 167
Visceral crists of tabes
use of chordotomy in 184
use of splanchme block
treatment of 184
Visceral disease
technics of extradural bloch
256
use of subarachnoid block
262
Visceral disorders nonpainful
congenttal mepalocolon use
of sympathetic block 1n
184
diabetes mellitus  treatment
by alcohol splanchnic
block 184
eclampsta, hypertension of
treatment of by sympathe
tic block 185
fibrocystic disease of pan
creas treatment by
splanchnic block 184
hypertension severe treat
ment by continuous sym
pathetic block 185
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tleus treatment by sympa
thetic block, 185

neurogenic intestinal ob
struction use of sympa
thetic block 184

peptic ulcer use of alcohol
splanchnic block 184

preeclampsia  hypertension
of treatment by contin
uous sympathetic block
185

pylorospasm treatment by
sympathetic nerve block
184

reflex anuria treatment by
continuous sympathetic
block 185

use of paravertebral block
7

Visceral pan of thoracic spine

214 215

limitations of nerve block
1 postherpetic neuralgta

nerve block for acute herpes
zoster 214 215
preference of extradural
technic 214
selection of patients for
nerve block for 215
uses of paravertebral block
for 214
Von Gaza 7
Vulpian phenomenon use of
nerve block in 170

W

Walker T 303
Warren K W 305
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Water 1njections
1n treatment of cancer 90

1

concentration of to produce
block 252
disad ges of 76 77

i treatment of tr
neuralgla 90

Wertherm H M 297

West W J 303

Whitacre F E 305

White J C 7 8 178 302
303

Willams R L 302

Wolf 3S 30t

Wolff H G 301 304

Womack, N A 304

Wood 5§

Woodbridge 7

Wrnight 6

X

Xylocame See also Suspen
sons

doses for extradural block

doses of for nerve block 76

doses of for topical applica
tion 81

duration of anesthesia 252

penetration properties 252

properties of 76

toxicity of 7576 77

use 1n phremc nerve block
201

use of i extradural block

use with alcohol for cancer
pain 1n Intercostal block
220

use with other drugs 77

uses of 76






