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Nm~w PXmms following anaesthesia have been I observed since shortly ~fter the 
mtroduchon of ether 1 Early writers blamed the ~oxae properhes of the an~testhette 
agent used 

Budmger 2 m 1894 was the first to recogmze 
operahve neuroptlues were due to malposmonv 
atmg table, with consequent stretching and coi 
were soon verified by Krumm, 3 GarrIques,4 ahc 

Clausen 6 m 1942 and Ewmg 7 m 1952 emphas 
in mjfines to nerves during anaesthesm 

that the majority of th~se post- 
lg of the pataent upon ~ e  oper- 
apresslon of nerves His findings 
Horsley 5 

Lzed the importance of s~retchmg 

Further pubhcahons on tlus subject have continued to appear to th~ present 
tmae, S,9,10 11 12 but these preventable mlunes stdl occur 

THE CmCVLATION OF NERVES 

Nerves are supphed by nutrient vessels at n'regular but frequent intervals, the 
vascular supply being especially abundant m tt e regmn of the joints J ne vessels 
at the point of entering a nerve are of arterlol~ 
into shghtly smaller arterioles w~ch  ascend a 
mterfasctcular spaces, gradually becoming prec 
with parallel vessels and with more distal an, 
capdlary branches pass dlrecty from them into 
hsclcuh These capillary branches tend also tq 
they also branch and anastomose repeatedly Tl~t 
is m fact so abundant that long sections of a ne 
neural blood supply and yet remain wable 13 

r s 1 z e  

nd descend longitudinal 
apfllary m type They an 
t more proxtmal arteno] 
the connectave tassue set 
> be longitudinally dasp0sed, and 
e mtraneural vascular anastomos~s 
rye can be severed from the extra- 

These mamechately branch 
~, m the 

astomose 
es Freer 
bta of the 

PATHOGENESIS OF NERVE INJURY 

Stretching or dtrect compression of a ne've results in lsehaeml a If tins 
lschaemla IS maintained for a sufficient period necrosis of the nerve occurs 

In addmon, stretching of the nerve causes rupture of capillary vessels and a 
consequent haematorna m the nerve bundle I: the haematoma is smalt[, the sur- 
rounding nerve fibres are merely compressed a ad may later recover HOwever , ff 
the haematoma is large, the nelghbourmg nerve fibres become completely necrotac 
Ultimately exudate and scarring of the fibrohs septa of the nerve trunk may 
develop 

We thus see that the lschaemIa is of mtraneUral rather than extrane~ral ongm 

*From the Department of Anaesthesaa~ Faculty of Medlcane, Umverslty of Toronto 
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GORDOn. 

2LETIOLOGY 

1 General Anaesthesia 
The principal factor causmg the majority of p~npheral nerve m]unes m anaes- 

thehzed patients as aschaemm of the mtraneural vasa nervomm x4.1~ Such aschaemla 
l esults primarily from stretching of the nerve and se~condardy from compressmn 
of a nerve rendered vulnerable by stretching 

Both stretching and compression of nerves are mo~, e apt to occur m the anaes- 
thetazed pataent for two reasons Firstly. muscle tc~nus as reduced and so the 
pataent is more susceptxble to unphysmlogxcal p0sltmns 6 Secondly. with percep- 
rave powers no longer intact, the pataent as unable to complain of postural results 
winch normally he would not tolerate ~ 

Even m the conscmus patient, abductmn of the ar m to naore than 90 degrees m 
a steep Trendelenburg positron becomes painful ~nd intolerable after a few 
minutes ix and the rachal pulse dasappears m 83 per Cent of such cases x, Only 30 
to 40 minutes of anaesthesia with a pataent m an unfavourable position may be 
sufflclent to result m a nerve palsy 11 

2 Spinal Anaesthesza 
The low cerebrospmal fired pressure whach may result from a dural lea k is 

probably the cause of the cramal nerve palsies winch have occurred after spinal 
anaesthesia The low pressure as presumed to result m the. descent of the medulla 
and pons and so to cause stretching of the cramal ne~rves lr.ls 19 

3 Local Inlect,ons 
Nerve palsies can result from the mlectmn of s 

nerve The injury may be due to the chemical lrrxtat 
such as a local anaesthetic agent, thmpentone, norac 
d-tubocurarme chloride A probing needle may dire 
radml and scmtac nerves have been injured by mxspla 
Bacterial contammatmn at the sate of mjectmn may t 
local haematoma formatmn from perforataon of an a 
nerve sufficiently to render it lschaemac ~.0 21 

ubstances into or around a 
ton of the mlected substance 
Lrenalme. chlorpromazme, or 
etly traumatize a nerve t/he 
ced mtramuscular mlectmns 
~e a causative factor Finally. 
]lacent veto may compress a 

4 Hypothermua 
Hypothermla may be followed by a peripheral 

present techmques of surface coohng far lower te~ 
pherally than m the rectum or oesophagus, for ex~ 
nemaus versus 9.8 ~ C per rectum m one particular e 
mmamal pressure such as the rubber straps which t 
place probably also plechsposes to nerve injury ~4 

neuropathy "~ because wath 
peratures are recorded pen- 
Lmple. 4 ~ C m the gas~roc- 
ise 23 The addatlon of even a 
~old the E K G electrodes m 

5 Hypotens~on 
Hypotenslon. either accidental or controlled, ma 7 produce a nerve palsy or 

aggravate one due to local factors by reducing blood flow to the nerves 4 
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6 Tourniquet 
A tourmquet has occasmnally been knowl 

R was apphed ff the pressure used was exc 
period 4 14,e5,26 However, at is not nearly so 
because the element of stretchmg xs absent, 
around the enttre ctrcumference of the hml 
abundance of soft tassues and not directly ag 

a to damage the nerves lover which 
~sswe or continued for ~ prolonged 
hkelv to do so as as ma!posltmnmg 
wtnle the compressmn Is dissipated 

and exerted generally through an 
trust a hard bony point 

7 Toxicity 
Damage to the nervous system may be pr, 

degradation products o~ anaesthetm agents 
them As an example phosgene will be prod~ 
heat, and m the early days of chloroform an 

)duced by darect toxin actmn of the 
9r by other lmpuntms contained m 
ced from chloroform on exposure to 
aesthesm thas undoubtedly occuned 

m the presence of candles and gas lets In th~ presence of heat and an alkah such 
as soda lame, trlchlorethylene breaks down/to f orrn dmhloracetylene, whmh is 
extremely toxac to the central nervous syste m and this ,  m turn, is converted by 
heat to phosgene and cal bon monoxade 27-30 

CLINICAL FEA ~RE~ 

Nerve damage may be apparent nnmedlate~y after recovery from the anaesthetm 
or only after several days have passed 

The patient complains of a varmty of ur~pleasant sensations, hyperaesthesla, ~ 
paraestheslae, coldness, pare, and anaesthesia, m the areas suppl~ed by the 
affected nerves Tenderness is often noted at' the site of the mlury itself 6 

Pareses and even frank paralysis, with los,d of l eflexes, develop m the muscles 
innervated by the damaged nerves 

Evidence of loss of sympathetm mnervatiton as seen m decreased sweating, 
dmamashed pflomotor actwlty and redness, and increased warmth of the shn 

If early recovery does not occur, there is eventual muscle wasting, muscle 
contractures, stiffening of joints, demmerah,~ation of bone, d/mmution of sub- 
cutaneous tassue, atrophm shininess, and ulcers of the overlying skin and over- 
growth and ridging of the naris zl 

A dmgnostic md useful m dtfferentlatmg mahngerers from those with true 
palsms as the use of a sdver mtrate photograplnc plate If a normal hmb is placed 
upon such a plate in the clark and the plate is then developed, a pmture of the 
hand can be seen because the chloride in the sweat reacts w~th the silver mtrate 
to form insoluble silver chloride This reaetmn does not occur m denervated areas 
owing to loss of sweat production 

Alternatwely the area to be tested can be painted with a saturated cobalt 
chloride solutmn m 95 pea cent alcohol The area where sweating occurs wall 
change from blue to red 3~ 

PROGNOSIS 

Recovery may be complete within a few days, weeks, or months, or permanent 
weakness, wasting, and sensory loss may 1 emam 



mua'r & c~m)oN: P ~ ~  ~-~vE n ~ ~  ~ A N ~ L ~  5].~ 

Power usually returns most rapidly m large musc es and slowest m sma 
muscles used for fine movements Skd]ed workers are, ttherdore, generally mor~ 
hanchcapped than manual labourers 

The longer the period spent m an abnormal p(~sltmn, the worse is the prog~ 
nosls s~ The use of muscle relaxants or hypothermia al,,o restricts the prognosls~ 

Permanent sequellae are more frequent m patmnts wLth pre-exastmg disease o~ 
nerves, anaerma, hypovolaenua, arteriosclerosis, ~ or electrolyte ~rnbalance ss 

1 Upper L,mb 
SPECIFIC NEUROPATI4IES 

A The Brach~al Plexus 
Aetwlogy Of all groups of nerves the braclual plexlls is by far the most vul- 

nerable to damage from malposltlonmg during anaesthesia, for two reasons First, 
the plexus has a relatwely long, mobile, and supe~clal course m the axtUa 
between two firm points of fixahon--the vertebrae and prevertebral fascia above 
and the axtllary fascia below Second, the plexus he' m close proxamlty to a 
number of greely movable bony structures 

Stretching ts the cluef cause of damage to the b~aclual plexus, ~,34,s~ with 
compression playmg only a secondary role, acting me~ely to form a fulcrum or 
stabdlzmg point around wluch the nerves must detour ~tre|clung of the brac~al 
plexus is produced by any factor whmh increases the d~stance between the pomts 
of fixation above and below, for example 

1 Dorsal extension and laterlal flexmn of the head t6 the opposite side wadens 
the angle between the head and shoulder tip and so ~tretches the plexus 36,5 6,9 
(Fig 1) 

2 Abduetmn, external rotatJon, and dorsal extensl0n of the arm on an arm 
I 

board, especially ff it is at an angle of more than 60*/to the operating table, or 
allowing the arm to fall off the side of the table, cause, I extieme stretching of the 
plexus 6 9 (Fig 4) 

3 Suspension of the arm from an ether screen with the patmnt m the lateral 
pOSlhOn (F~g 5) 

4 Extreme abductmn of the arms above the head wl~h the patmnt m the supine 
positron 

5 Suspensmn of a patmnt by the wrists to plevent shppmg m an extreme 
Trende]enburg position has been stated by some to helghten the tension of the 
plexus This wdl be discussed more fully below 

The brachaal plexus may be compressed against one or more of a numbel 0 f 
bony prominences For example 

r b I 

1 The plexus may be pinched between the clavacle and s nb when shoulder 
braces used to prevent the patmnt shppmg downward !n the Trendelenburg posl- 
taon are not properly placed over the acromm-clavmttla~r ]omt, but are instead p~lt 
rather too far medmlly, where they depress the clawel~ downward and backward 
into the retroelavlcular space 2 6 9 The plexus must now travel a dewous "S"- 
shaped course, thus m effect increasing the distance between the upper arid 
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Fxovv~ 1 The bradaxal plexus as stretched whenl the arm as abducted, extendL~l, and exter- 
nally rotated, and the head as devmted to the oppomt~ side 

lower points of fixataon If, m adchtaon, the 
board as described above, stretching becol 

2 The plexus may be depressed downwa 
of the humerus Tins also occurs m the p~ 
with the arm abducted on an arm board 
placed too far laterally and actually ride ox 
downward into the axdla, carrying the plexus 

3. The plexus may be deviated posterior] 
or even by the tap of the coracoLd process "] 

pataent's arm ~s abducted on an arm 
aes extreme (Fxg 2) 
rd by being stretched over me head 
bent m the Trendelenblarg posltaon 
The shoulder rests are lm th~ case 
er the humeral head and so drive it 
wlth it a6,~ (Fig 3) 
y by' the tendon of peetJorahs minor 

is apt to occur m twO> sltuataons 
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Fic,~r~ 2 The braehml plexus is pinched between the cjavaele and first nb by a shoulder 
rest p]~aeed too medmUy wash the ann abducted, extended, and externally rotated 

(a) In the rather obese pataent undergoing a ch0lecysteetomy an whom a 
bladder rest has been inserted and the head of the / humerus on the same sl 
allowed to sag down off the operating table mattress onto an arm board 

no1 padded up to the level of the mattress Th~ entire shoulder gtrdle 
pressed posteriorly and lateraUy an relataon to the nb cage. The attachme: 
the tendon of pectorahs minor to the coracold pr6cess and with it the bra 

de is 
~lnch 
, de-. 
at of 
ctnal 

plexus are therefore devaated m the same dtrectaonl~ ( Fig 4) 
(b) The same mechamsm occurs an the pataent lyang on the side with th e arm 

suspended from an ethel screen ~ Here the element ot gravaty accentuatet~ the 
hatraneural lschsemaa (Fig 5 ) 
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FrGvrm 3 The bracbaal plexus ~s stretched by the 
shoulder rest placed too latertdly The arm is abd~aeted, 

4 Clausen 6 believed that the first rib 
plexus rubbed when downward traction v 
vent shppmg in the Trendelenburg poslta< 
author's experience with the dissection of 
m the tension of the plexus m such a po 
compress the plexus 

head of the humerus depressed by 
extended, and externally rotated 

became the fulcrum o' 
,as placed on the adduct 
m. Ewmg 7 has disputed 
;adavers, there rs no slgo 
atlon, nor does the first 

,er winch th 
~d arm to pro 
this and m th 
ificant mcreas 
ab m any wa 

Certain 
These are 

1 
2 
3 
4 
5 

congemtal anomahes render l~e plexus" riaore vulnerable to mlul 3 

Hypertrophy of the scalenus antenor 16 37,38 

Hypertrophy of the scalenus medms ~9 
Cervacal nb 6 
Anomalous derivation of the plexus ]hgher or lower than normal e 
Abnormal slope of the shoulder lo 
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FIGURE 4 Stretching of the bractual p]exus around the tendon of pectorahs minor when the 
shoulder g~rdle falls back wath the arm abducted, extended, and externally rotated 

ChmcaZ Features Characteristically, theae as shoulder p~an and tenderness ~ 
the supraclawcular area one to several clays postoperatively 

The enttre plexus may be revolved, an winch case the arm hangs flaccid and 
the skin of the whole hanb is numb The upper roots (C5, 6, and 7) only may 
be injured, with consequent anternal rotation of the arm, extension of the fore- 
arm, and pronataon of the hand (Erbs palsy) More rarely the lower roots (C8 
and T1) alone may be affected with loss of fleraon elf the fingers, paralysrs of 
the hand muscles, and perhaps Homer's syndrome (K~uanpke's paralysis) 

Involvement may be cinefly confined to one of the (~ords Wxth posteraor coad 
damage there rs loss of abductaon of the arm and paLalyslts of the extensors of 
the elbow, wrist, and fingers With lateral cord mvolveanent there rs paralysis of 
the flexors of the elbow and wrast Wath me&al cord ~nlm7.r the lesaon is samdar 
to that affecting the lower roots 

Deterrnmarnon of exactly winch area of the skin as numb may be very dflBeult, 
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Fmorm 5 Stretching of the braetnal plexus around the elavade and tendon df peetorahs rltllDOr 
by fixataon of the abducted arm to the frame of ]an "'ether screen" / 

because of the extenswe overlapping m the chstnbutaon of the cutaneous nerves 
A smaple method rs to test the dorsum Of the first web space forl posterior cord 
damage, the palmar pad of the d_~stal ph,~lanx of the index finger for lateral cord 
nerve palsy, and the palmar pad of the dl,~tal phalanx of the httle finger for mechal 
cord anaesthesia 

B The Ra&al Nerve 
The radaal nerve may be injured as it traverses the bracluum fflthe arm rs per- 

mltted to sag off the side of the operating table If the pataent 1$ horizontal the 
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plexus rubs against the table edge If the patient is in thq 
the arm tends to be pushed up against the ether s,~'reei 
6, thus pmehmg the nerve between the screen and sptral 1 

Chmeally there rs wrist drop and mabrhty to extend t 
]omts because of paralysis of the extensor muscles of tl 
abductaon of the thumb results from paralys~s of ithe 
The dorsal surface of the lateral three and one-h~lf fi~ 
show varying degrees of numbness, dryness, increased 

For mechcolegal purposes tins injury should be I dlffr 
muscular premechcataon gwen below rather than into 
gwen into such a location may easdy damage the radml r 

Infiaslon of tluopentone into the veto passing up the 
may damage the underlying superficial radml nerve, ~~ 
on the doasum of the thenar web 

Trendelenburg posxtaon 
as dhstrated m Figure! 

r o o v e  9 

Le metacarpo-phalangea~ 
le forearm Weakness of 
~bductor po]hms longus ~ 
lgers and adjacent hand 
warmth, and~ redness. 
Tentmted frpm an mtra- 
the deltoid An mlectaon 
terve m the spiral groove, 
lateral side of the wrist 

with resulting numbness 

FicunE 6 Compression of the rachal nerve between the humerus and an ether screen 
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C The Ulnar Nerve 
I 

The ulnar nerve may also be com~ressed against the postermr 
medial epicondyle of the Humerus 41 Th(~ compressaon may be C 
sharp edge of the table xtself ff the elbowl] s allowed to sag lust sh 
side Inlunes to the ulnar nerve have also been reported following 
winch the patxent's arm was ~olded a~;rossl the abdomen or chest, 
of the nerve around the me(hal eplconilylelof the humerus by acut~ 
elbow and the pressure exerted by th~ weight of the arm xtself ap]~ 
su~clent to produce lschaemm Tins m pttrhaps because m over 2 
eases the ulnar nerve pursues a more medml course than that 
standard texts, passing behind the 1:,ac~ard proleetmg tip of t] 
rather than m the mo:e protected gro(~ve (IFag 7) 

aspect of the 
aused by t~e 
ghtly over xts 
operataons in 
�9 e stretchnig 
flex]on of the 

I 

,arenfly being 
0 per cent of 
described m 

le eplcondyle 

Fxcvrt~ 7 Ulnar nerve mlury by compression ~letwe~,n the medaal eplcondyl~ of the humerus 
and the edge of the operating table Inset Anomalous posxhon of ulnar nerve 

The grip on the ulnar side of the fist is 
ulnans and the medml half of flexor dag 
fundus palsy also weakens flexaon of the r 
digits Flexion of the metacarpal-phalangt 

weak owing to paralyms 
[torum profundus The 
aterphalangeal joints of t 
~al mad proxtmal mterph~ 

of fexor carp1 
llgitomm pro- 
he medial two 
dangeal joints, 

extenmon of the chstal mterphalangeal 1r 
the medial four digits when extended, at, 
laon of the mterosse: and the thtrd and fc 
to abduct or oppose the httle finger bc 
muscles Sensory and autononalc loss ocq 

rots, and abduction an~ adductaon of 
weak because of the 10ss of mner~a- 

,urth, lumbncals There ]~ also inability 
cause of paralysis of t~le hypothenar 
;urs over both surfaces of the medial 

Eventually the intrinsic hand muscles 
wasted and contractures develop re- 

one and a half fingers and adlacent hand 
except for the thenar eminence become' 
sultmg m a charactermtlc "claw-hke" hand l 



D. The Median Nerve 
The mechan nerve hes adjacent to the median c~blta 

antecubxtal fossa and it may be damaged durmg mtrave 
tone, 42 either by the direct trauma of the needle (~r by 
thaopentone Such damage may occur even after the nec 
introduced into the veto and taped m place ff the pat 
about because of too hght anaesthesaa (Fig 8) 

l and baslhe veins m the 
aous mjectaon of tl~open~ 
the extravasataon of the 

dle has been successfully 
lent should flail hts arm 

On examination of the patient there is mablhty to Ioppose thumb and httlr 
finger (paralysis of opponens polhcls), weakness of abduction of the thumb 
(paaa]ysls of abductor polhcls brevls), and loss of fler4on of the distal phalanx 
of the index finger (paralysis of the lateral half of flexor dlgltorum profundus) 

Fiavea: 8 The raedmn nerve may be traumatazed by a needle m the antecubltal fossa 
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Eventually the thenar eminence becomes flattened Sensatton and, sweating are 
dmannshed on the pahnar surface of, the]lateral three and a half dagats and 
adlacent palm 

2 The, Lower L~mb 

A The Common Peroneal Nerve 

The common peroneal nerve is the most s damaged nerve m the lower 
hmb, although mlunes to at are not nearly I so common as those to the braehial 
plexus It may be compressed against the I head of the fibula an ~ e  hthotomy 
position 43 In such a position the flexaon of tlhe htps and knees stretches the nerve 

FICUaE 9 Common peroneal nerve compressed between hthotomy starrup and neck of 
fibula Thas may be avoided by padding 
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The neck of the fibula rubs against the verhcal me!al b~-ace from which the sup~ 
porting foot strap is slung or al~amst a curved metal suplp0rt under the knee ~ and 
the already over'stretched nerve is I pinched (F~g 19)"l~ snmlar injury may be 
produced by hard knee rolls or a tourmquet x 

The physical findmgs are foot drop (paralysxs of | 
dag:torum longus and extensor hallucls longus), loss o 
toes (paralysis of extensor dlgutorum longus and bre~ 
longus and brev:s), mablhty to evert the foot (paralysr 
brevls), and numbness of the lateral and anterolatera] 
medml half of the dorsum of the foot 

lbmlts anterior, extensor 
dorsal extensmn of the 

Ls and extensor halluc~s 
of peroneus longus and 
aspects of the calf and 

B The Saphenous Nerve 
The saphenous nerve may be slmdarly pinched against the medial tlblal con- 

dyle ff the foot is suspended lateral to the verhcal brace t (Fig 10) Paraestheslae 
deve]op along the medial and anteromedlal side of the c,L If 

F I c ~  10 Saphenous nerve compressed between hthotomy :~'rup and hbia 
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C The Sc=atw Nerve 
The semlae nerve may be compress~,~l .~ it escapes from under ~over of th~ 

ptrfformls m a thin emacmted pataent, lying ion a hard table when Ithe opposite 
buttock ts elevated as m a lup-pmnmg procedure 1~ It may also beltraumattzed 
by an intramuscular mjectaon into the bllttodk? ~ 

There zs paralysis of all muscles below the knee and perhaps also of the harns~ 
as well as numbness of the lateral half of the calf and almost all of the foot, wxth 
the exceptaon of the miler border of the arcn~ 

D The Pudendal Nerve 

The pudendal nerve may be presse d agamst the xsclaxal tuberos~ty owmg to 
traclaon of both legs against a poorly pad ea orthopaedic post, resultmg m loss 
of permeal sensation and incontinence Of fa~ces 44 

E The Femoral Nerve 

The femoral nerve has been damaged by pressure and lateral deflectlon by 
the leg of a self-retaining retractor used ldurmg a gynaecologlca~ laparotomy 
(Fig 11) 

FicuaE 11 Compression of the femoral nerve at the pelvic brim by the blade of a self- 
retaining retractor 
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On examination there = loss of flexion of the tnp ahd e~tCnslon of the knee due 
to palsy SCns  o  = d   utomado  Ct on lo t o,,or the 
anterior aspect of the ttngh and medaal and _aoteromedlgl rode of the calf 

F The Obturator Nerve 
A case of obturator nerve palsy with paralysis of the at 

over the me&al side of the tlugh has been seen l~y t~l 
ep~dural anaesthetac The patient had had a dl~cult h 
obstetncmn recalled having to "pull harder" on the fo~t 
done befoie The aetlology m this type of injury rS the 
obstetrical rather than anaesthetac ongm 

dductors and numbness 
,e authors following an 
,rceps dehvery and the 
ceps than he had ever 
refore thought to be of 

3 The Trunk 

A The Phrenw Nerve 
The phremc nerve may be traurnatazed during the p~rforrnance of a bracinal 

plexus block by the supraclawcular route with consequent paralysas and elevataon 
of the chaphragm 9 

B The Stellate Ganghon 
The stellate ganghon may be snmlarly injured, resulting in Homer's syndrome 

-missis, enophthalmos, hd lag, and anhldrosrs 

C The Lumbar Spinal Nerves 
1 Damage to these nerves may occur during an attem~Ited lumbar syrnpathetae 

block, with subsequent pare along the chstnbutlon of the affected nerve 

4 TheHead 

A The Optw Nerve 
Damage to tins nerve has most serious consequences 

fortunately is not too uncommon Pressure against the e 
controlled or accidental hypotenslon, causes thrombosJ 
artery wath bhndness upon awakenmg from the anaest 
exception to the rule that the lschaemla is of mtraneural 
may be dlsorgamzatlon of the entare globe 

Such pressure is very apt to occur m the prone poslti 
positaon that controlled hypotenslon is often used, for m,! 
or a Harrmgton rod insertion Walkup reports two case 
following pressure on the eye where a horseshoe headrest 
resection an the prone position, 4G and the authors have 

for the patient and un- 
leball, especially durmg 

of the central retmal 
hetac This mlury as an 
origin In addition there 

on and it as m tins very 
tance for a spinal fusion 
s of umlateral blindness 
was used for pulmonary 
knowledge of a similar 

case produced by this type of headrest during a neurost~rglcal procedure Severe, 
compression of the eye also occurs ff a Badey head restshps over the eye during 
a posterior fossa bone flap m the sitting position 1 Blood flow m the central retmal: 
artery is hkely~to be already reduced because of the head-up position (Fig 12) 
Similar mlury to the eye may be produced by the pressure of a face mask winch 
is too large for the patient 
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FxcvP~ 12 Ocular compression by ~ misplaced Bade)' headrest 

On examination within the first 24 hours'the pupil is dilated and reacts con- 
sensually but not d~reetly to hght The cornea is shghtly hazy and the hds often 
oedematous The retinal arterioles are ddated and the venules engotrged There 
is oedema of the macula and the retina surrOundmg the optic disk If the damage 
as severe there may be a cherry red spot m the fovea After several dZ~ys the optic 
dask becomes pearly whate The arterioles ndarrow to w/rote threads The macula 
and the penpapdlary retina become diffusely pigmented and faint radml scarring 
appears m the fovea 47 

B The Supraorb,tal Nerve 
This nerve can be compressed by the mental connector of an endotracheal 

tube if insufficient padding is used (Fig 13) There Js photophobla, numbness 
of the forehead, and pare m the eye 48 
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FkcvP~ 13 Injury to the supra-orbatal nerve by pressure of a n endotraeheal tube connector 

C The Facial Nerve 
The facial nerve may be pinched between the finger~ and the ascending ramus 

of the manchble ff unusual forward pressure is required to maintain a clear a~r- 
way (F~g 14) 

The comer of the mouth sags, sahva drools, chewing is d facult, and the affected 
sade of the face is smoother than normal 49 

D The Buccal Branch o[ the Facial Nerve 
There have been reports of mlury to this branch by pressure from a too-taghtlly 

fitted mask or head strap Thas is especially apt to occu~ .ff the course of the nerve 
is superficial to the parotad gland There is loss of function of the orblculans ons 
muscle 8~ (Fig 15) 

E The Abducens Nerve 
Paralysis of every cranml nerve except the 10th ha~s been reported following 

spinal anaesthesia, but m 90 per cent of eases the SLX m crsnlal nerve is .affecte~t. 
The incidence is probably greater than the reports mdlcate, as many a shght ca~,e 
of paresis ts hkely to be overlooked when the patient only complains of a h~le 
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FmuaE 14 Motor root of facial nerve miured !by traetaon on the angle of tlhe mandable 
I 

blurring of vasmn w~ch clears up m a Ifew days In the majority of reported 
ca. e  d p op a, w ch preceded/by  evere h  d che,  t 'n ok, 
dizziness, and photophobm The onset of the palsy vanes up to 21 days post- 
operatavely, 8~ and recovery may not be complete for up to two year~ 5o 

F The Tr~gemmal Nerve 
Tngemmal analgesia as the most com~ 

tmn products of tnchloroethylene How 
nerves except the eighth have been repor 

Numbness and coldness around the 1 
anaesthetm Dunng the next few days t te  area of the sensory l 
revolve the whole field supphed by the tr~Igemmal nerve Dlfllculty 
and law drop may be present In addlta0n, physmal findings rod1, 
cramal nerve palsms may be present The mortahty rate is hagl~ 
a toxin type of encephahtls However, ff ~ e  patmnt survives, co~ 
usually occurs m about eight weeks 2s,e9 , 

Lon tome martffestaUon oil the degrada- 
ever,, lesions revolving ~11 the cramal 
:ed i 

ps begins one to two days after the 
ass spreads to 
with chewing 
~abve of other 
being due to 

plete recovery 
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F x e ~  15 Bueeal branch of the facml nerve injured by pressure of a tight head harness 

TtW.,ATMENT 

P~event~on as of course the treatment 
avoided especmlly m the Trendelenburg 
kept tucked closely to the patient's sides with a draw shq 
(Fig 16). If the latter is used, its armer rode must m tt 
draw sheet as used, overly obese surgeons must be disC 
pat_tent's arm as a resting place for thetr abdomens If 
absolutely necessary, the arm board must not be at an 
to the operating table, and Its upper surface must be 
mattress ']?he arm should be kept pronated. 

6,51 of ehoace ~l Arm boards are to be 
potation Rather the arms should be 

,et or a metal arm guard 
rn be well padded. If a 
:ouraged from using the 
abduetaon of the arm is 
angle of more than 60 ~ 
tt the same level  as the  

Shoulder braces should be well padded and placed o~,er the acromm and not  
over the clavicles Alternatwely, special boots may be afftxed to the bottom of  
the table to prevent the pataent from shppmg downward 11 A special non-shp 
mattress may also be used to aclneve the same end ~2.5s The patient must never 
be suspended by the wrists The use of too steep a Trendelenburg pomtaon ~4 and 
large gall bladder rests ts to be dascouraged 
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Fxcvrts 16 Correct position for patient m the Trendelenburg position 

In the hthotomy pos:taon there must be  ample padding between the legs and 
vertical metal braces or the supports undgr the knees Orthopaechc posts should 
also be well padded 

In the region of the head, ample padding should be placed between an endo- 
tracheal tube connector and the patient s face Mask straps must not be too tight 
Excesswe forwaxd pressure against the ~ngle of the law and unnatural head 
positions must be avo:ded. The eyes must always be free of pressure and it rs 
wrse to note this fact on the chart 

When performing regional or eonduetl( 
with rounded bevel edges, 55 winch will pr 
cutting them 56 Avoid excessive probing 

A closed-ezrcuxt carbon dloxade absorptl 
with tnchloroethylene or chloroform anaes 

Avo:d the use of an already neurologlca 
anaesthesm or intravenous m]ect~on 

If a nerve palsy does occur, analgesics 
to control pare The anaesthetic skin mu,, 
t-ion Jomt moblhty should be mamtamel 
tractures may be prevented by splinting 
should be apphed to the affected muse] 

,n anaesthesia, use a fine-gauge needle 
ess the fibres of the dura 
md ensure rigid sterlhty 
on system is absolutely ( 
thesla 
[ly damaged lmab for elt] 

apart w~thout 
of techmque 

ontramcheated 

~er conduction 

.nay be necessary for th e first few days 
t be protected from injury and uleera- 
t by massage and mampulatlon Con- 
Dally intermittent galvamc stmaulataon 
es Lxerclse, at first passive and then 

actave, should be commenced as soon as fellslble 
If recovery does not occuI after a thorough trial of conservatave treatment 

and there rs no response to galvamc stimulation apphed proxmaa I to the site of 
the injury, surgery must be considered Tl~s may consist of excision of scar trssue 
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to assist m regrowth of the nerve or of muscle and tendon transplants to comper~- 
sate for lost funchon 

W:th a mxth nerve palsy the affected eye should Ibe covered to chromate dlpl0- 
pm and prevent nausea Eye muscle exercises and fum9n training may also help 
Surg:cal mtervenhon may be necessary ff recoveDr h.~ll, s not occurred after two 
years 

Su~A~Y 

The various types of nerve m]unes recurred during ~maesthesm have been chs- 
cussed The mechanisms of their cause, the phymcal findings wbach they produce, 
and the/r prevenhon and treatment have been outlined 
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