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IN LESIONS OF THE HAND, the imperativ therapeutic object is to obtain' not
only recovery, but an early and complete r covery such as to avoid scars,dainful
and vascular disturbances, musculq.r an joint· impairments or dysfun¢tions.
The cardinal factors for proper therapy 0 injuries of the hand are:i (i) riforous
asepsis, (ii) earliest possible mobilization, (iii) intensive antalgic treatmeft and
maintenance of good circulation in the aff cted limb, so as to avoid any p<Dssible
post-traumatic reflex algodysthropy.

A therapeutic programme of this type i required especially for the trealtment
of burns of the hand. It is known, in fact, hat the first consequence of a tl1ermal
injury is vasoparalysis and oedema of the 'njured region'. Furthermore, whbn the

.burn involves deep epidermal layers, it ~ls6 ~ffects the' pain nerve e~dings,
causing a tumultuous reflex reaction, whi h locally causes a vasospasm lin the
marginal zones of the burned area in whic vasoparesis' has not yet occurred. A
circulatory decompensation occurs, which extends beyond the boundaries 10£ !~~

areas affected by the thermal injury wit circulatory stasis in some are4s and
impaired circulation due to vasospasm in others. The ultimate consequepce of
this condition is tissue hypoxia, which, in t rn, becomes another source of gainful
stimuli that can aggravate the pain and airculatory decompensation. A vicious
circ1.e is thus formed: pai~, vasospasm, aghavation. of the pain, and vaso~pasm,
whkh usually gives rise to a greater an~'omic injury than that caused py the
initial thermal stimulus.! An effective tr tment of pain, therefore, has Pfimary
therapeutic importance, being capable not nly of relieving the painful sY~ftoms,
but also of rapidly preventing the format on of the above mentioned fefltx are,
thus aV~iding extension and aggravation rf the primary lesion.

Of th.. e many antalgic measures reportedjin the literature, the. most noteforthY
seems to be regional nerve block, referred both to somatic sensibility ,and s mpa
thetic innervation. The observations whi¢h are the subject of this pape· have
preferably turned to this method.

This series includes 140 cases, 70 of Wh~'1h were treated with nerve bloc~, and
70 who received other antalgic treatment The second group is consid~red as a
control group with respect to the first. Tough it was evidently iinpossi~le for
the lesions to be identical in every case i this series, the patients weFe selected

• I I

so as to satisfy fl number 'of requirement~.
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(1) Extension ?f burns w~s never more thfn th

1
conventional index- of 2.5 PTr

cent, correspondmg approxImately ,to the hand a d' forearm. '
(2) Depth of lesion was never the convenlional lil1)its of the' third degree.
(3) First degree lesions were also excluded Iwhen at the time of hospitalization,

pain was no longer objectively demonstrabl~.
(4) Only adult patients were included,

'FIGURE 1. Both hands -similarly burned. Left ~ide received cei-Vicothoracic
sympathetic nerve block.



218 CANADIAN ANAEST~iETlStS' SOCIETY JOURNAL

(5) All patients who received nerje bloqk treatment, but in whom openl treat
ment of the burn could not be perfprmeet according to"the standard pro~edure
for the cases examined, were excluded.

Figure 1 shows the case of a pat~ent lionging to both groups of tnislse~ies.
Both upper limbs showed burns of t~e sa e extent and severity. However, nerve
block was limited to the left arm, apd th right arm was used as a contrpl with
respect to the left one; in ideal cond~tions therefore, for comparative eva~uation

of\results, as clearly shown in I the filgure.
All 140 patients were given th~ sam local and general treatment. I Local

therapy was as follows: rigorous and e tensive disinfection of the m rginal
tissues of the lesion (burn"s are aseptic, un ess they are contaminated after injury
by non-sterile medical dressing or by oth r factors), free exposure of the urned
limb in aseptic surroundings, isolated by means of sterile bandagesland owels.
The patient was .kept in a room contain~ng an ozonizer, and havipg su cie,nt
relative humidity to avoid raising dust. eneral therapy consisted lof slor drip
infusion of a 5 per cent dextrose plus s line solution in sufficient amof,nt to
maintain the salt and water balance in re~ation to the daily oral fluid intilke, to
the urinary excretion, and to the al110u t lost by perspiration. Plasmal trans
fusions were required in a limited numb i of cases with more extensive loss of
fluid from the injured part.

Nerve block therapy was performed in t'O patients as follows: 1 upon admission:
brachial plexus block via the supra-clavicu ar approach associated with infiltration
of the cervicothoracic sympathetic chain, referably by the anterior paratracheal
approach, using 0.1 per cent pontocainell plus 1/250,000 epinephrine; after, 12
hours: a second nerve block, limited to the sympathetic chain; after 24 hours:
(when necessary) a third sympathetic bl?ck.

The number of infiltrations performed Ion each patient during hospitalization
is shown below.

Total number of infiltrations
Brachial plus stellate ganglion ~lock
S~cond stellate ganglion block
Third stellate ganglion block

70
23 (32.8 per cent)
35 (50 per cent)
12 (17.1 per cent)

In the remaining 70 patients (control grpup) antalgic treatment was pe;ormed
by parenteral administration of narcotic ahalgesic drugs as follows: penta arbital
100 mg., promethazine 50 mg., Chlorpro~aZine 50 mg., repeated altern tively
every eight hours. In order to evaluateot e effectiveness of somatic and !i;ympa
thetic block for antalgic treatment of b rns of the ha,nd, four clinical f~tures
will be considered separately, comparing em in the two groups.

Clinical RecO'IJery Time
Times required for clinical recovery are~hown in Tible I. In patients re[eiving

antalgic treatment by administration of arcotic an~lgesic drugs, the ,.verage
time required for clinical recovery was 14 to 20 da~s (74.2 per cent of leases).
This corresponds to the figures reported tn the litentture: three weeks i~ Thal
heimer's series of second-degree burns;2 15 to 20 days in Viganovi's s~ries of
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TABLE I

CLINICAL RECO~RY r~ 70 CX=ES======

Patients tr~ated wrth
nerve block Vntreated patients

Chnical recovery
7 days

10 days
14 days
20 days
Over 20 days

Complications
Local
Visceral

8 (11 4%)
43 (61 4%)
19 (27.1 %)

3 (4 2%)

13 (18 5%)
25 (35 7%)
27 (38 5%)
5 (7.1%)

3 (4 2%)
14 (20%)

second-degree burns;3 15 days in Edouard's series 0 second-degree burns treated
by cryotherapy;4 14 to 18 days in the series of Bl cker,5 Taylor,6 and Wallace,7
in which open treatment of the lesion was given. S ~ilar observations have also
been reported by other authors.8~9. 10 On the-other hand, in the group given
nerve block treatment, the average time required for clinical recovery was 10
days (61.4 per cent of cases). No reports of more lfapid recover! of the second
degree burns have been found.

Local Complications
Cicatrization of burns did not differ significan Ily in the two groups. In the

first group, local oedema showed evidence of regres ion as early as 24 hours after
die injury, whereas in the control group regressio took place after about 36 or
48 hours, as generally reported in the literatur .6. 9 Rea~ption index was
essentially the same in both groups of patients. All he 70 patients given analgesic
block treatment were discharged when the lesions ere completely re-epithelized,
and the hand or the affected joints could be move with ease, without pain, or
vascular or cicatritial impairment. In three cases f the control group (4.2 per
cent of cases) it was necessary to cover a granulati n in ~e burned area. Accord
ing to Rossellil~ this plastic procedure should be used routinely in combined
second- and third-degree burns, whereas Evans12 sates 1hat lesions that do not
go beyond the papillary state should heal sponta eously when treated with an
open aspetic method.

Visceral Complications
In three of the 70 patients given analgesic ~lock treatment, albuminuria

occured on the second day (4.2 per cent of cases). En 14 of the 70 patients of the
control group various visceral complications were Inoted (20 per cent of cases):
renal block on the third day with recovery on the 1inth day (one case); lesion of
the bladder mucous membrane observed cystoscop~cally (one case); albumjnuria
and microscopic haematuria about the second an(j third day (12 cases). Body?
temperature remained more or less unchanged in lQ5 of the 140 patients. In the
remaining 15 cases, all belonging to the control group, pyrexia was observed
,during the first hours after injury and disappeare~about the forty-eighth hour.
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Pain

~ehaviour of the. pa~nful s~mpt1.~s/dfffered in the.. two groups of pttients..
Pam was promptly' relieved lmmedhatel after brachlal plexus block a d the
absence of painful symptoms persi~ted f r..fL much longer time than rh~ght<be
expected in relation to the anaesthJtic p tency of the solution used; In reality,

1'- I
a sec~nd nerve block was neve: re\=}uirec before the twelfth hour, .a~d st~ll~te
ganglion block alone was suffipentf Fur hermore, a second antalglc tte tment
was required in only 35 of 70 pati~nts 50 per- cent10f cases), whereas third
infiltration was required in only 121 pati nts (17.1 per cent of cases). It is also
interesting to note that psychomotorr agita ion which is usually present i~ atients
with burns and is generally attributed to . more or less latent shock disa peared
as soon as a sotnatic nerve block was per ormed, whereas stellah~ ga?glio .block
sufficed to eliminate residual pain, when present, in the' twelfth hour 0 later.
On the contrary, -in the control group, continuous administration, of arcotie
analgesic drugs every eight hours was r€\€ uirro ..-Considerably painfull sy ptoms
reappeared in these patients during the fir t 36 or 48 hours, as soon as the aryalgesic
effect of the injected drug tended to decr ase. It should finally be noted tpa,.t the
visceral complications mentioned abGlv appeared in' the patients w~th the
severest subjective symptoms, in spite qf scrupulous infu~ion and trarisfusion
therapy.

CONCL.qSlO~S

These findings indicate~t somatic :nd visceral nerve block can have con
siderable clinical effects in the treat.ment of benignant burns of the uppet limps.
I ts favourable effect seems to affect the time required for healing and t~e pre
vention of vi~ceral complications. The effjcts of this method in the epithe1ization
of the wounds seem less notable, as the y'pes of burns taken into COriSi1eration
show a good tendency to sp,ontaneous haling, provided that aseptic co ditions
are maintained in the injured region.. In e •ect, this process seems only ace. lerated
by nerve block as compared with controls and not substantially modifi d in its
anatomic and functional evolution.

Furth~rmore,' nerve block therapy ofirers marked advantages over more
general antalgic treatment; the physiolbgical injury to the patient b nerve
infiltration, with the doses of a'nae~thetib used, seemed, in fact, by far smaller
than the potential dangers of large doseS/Of narcotic analgesic drugs 'suc as are
required to relieve the pain of burns of . he hand. To underline the imp rtance
of this fact, the obser:vations of Elman, 13'~ater confirmed by other authors 14. 15. 16

should be stressed. According to' thes~ workers, mortality due to burn seems
significantly greater following the ad~~nistration of large doses of' arcotic
analgesic drugs. On the contrary, inhertnt dangers <;>f nerve block the apy in
experienced hands seem negligible. Only fwo cases of pneumothorax occ rred in
this series and healed properly without qbjeetive or ~ubjeetive eonsequ nces to
the patient. .

RESUME'

Un blocage nerveux somatique et visJeral peut entrainer des effets diniques
salutaires dans Ie traitement des br1llUljes benignes du membre superi~ur. Le
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blocage semble produire comme effet adjuvra9t: un acceleration de la guerison
et une protection contre les complications. Les enets u blocage sur I'epitheIisation
des blessures sont moins evidents car les type&. d brOlures que nous avons
etudies ont montre une tendance spontanee a la uerison, a la condition que
l'infection n'envahisse pas la region. De fait, 1;1 gue ison semble acceIeree par Ie
blocage nerveux si l'on fait une comparaison avec des cas temoins et elle ne
presente pas de modifications substantielles dans s n evolution anatbmique et
fonctionnelle.

De plus, Ie blocage nerveux therapeutique pres nte des avantages marques
sur un traitement antalgique plus general. Le erangement physiologiq'tie,
produit chez Ie malade par I'infiItration, sachant Ie doses d'agent anesthesique
employees, semble, de fait, bien infime compare aux dangers possibles que
pourraient constituer pour Ie malade de fortes doses 'analgesiques comme on est
oblige d'en donner pour soulager les douleurs occasiqmnees par les brOlures de la
main. Pour souligner l'importance de ce fait, nouIJ citons les observations de
Elman,13 confirmees uIterieurement par d'autres auteurs.14.15.16 D'apres ces
auteurs, Ie taux de mortalite a la suite de brQlUreS~embleplus eleve si l'on fait
usage de fortes doses de medicaments analgesiques. Par contre, dans des mains
experimentees, les risques inherents au blocage ner eux therapeutique semblent
negligeables. Au cours de cette serie, nous avons obferve seulement deux cas de
pneumothorax et ces deux complications sont d~meurees sans consequence
objective ou subjective pour les malades.
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