
1 am h o m n d  to give the John Chalmars DaCosta Oration this 

p a r .  

Aasricaa surgsrg aad d i a l n o  dur ing  hla l l fet lma, rad for tha 

profound influence he has had on the Philadelphia 6 c b l s  of 

. i d i a l m  and aurgurp. Not the least o f  my plaaaure in &tine bhia 

oration is to  fol low in  the line of tha dirtinguiahad surgeoar 

who hare preceded m. I t  has been an axtrpOrdiaory delight t o  

hare Imm many of the surgeons +o h.ve given UIib motion, mom 

of rhom I count omong my dearest friend.. 

Flrst, because of the high podt ion  Doctor UaCorta held in 

~ i 

I entered the r?hiladelphh saene an an 1 n t . n  at the P u ~ s y l v m l a  

hospitnl  i n  1937, too late to have known lbotor D8Co~t.. Am% 

qY fellow intarns were several who used t4 moount tha mprvels of 

him leotures md demonstrations. 

molt reaarkable toachor and demonstrator Of surgery, up to the 

t b  o f  h l s  death. 

I gnthemd fm t h m  he wan 4 

I t  would bo deceit for IDB t o  claim to haw read mast of D0Cortp1s 

Writings, but thono I have reed bpre8aod ma deeply. That be could 

* The John Chalmern LieConta Oration, ddivered a t  th. Yhiladalphia 
County b d l o d  Soaioty, September 26, 199. 

*.. Profearor of Surgery, Gimabot, Surgia.l Bsaaaroh Laboratories, 
Medical College of Virginia, Nlohnd, Vlrginir. 
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ahua with words an mll as manner 1s evident. 

p l e a ~ m  in noding 80- of h i s  mrks CU(I iron h i s  wldreaa on 

"Th. Surgson, t h e  Patient, and the C l b i c d  MagnosZs." 

intrigued by h i s  discussion of the hpOrt.nce of obrremation hl 

th developmnt cf the c-tent surgaon. 

viction for pars that  t h e  chief a t t r i bu te  of a good surgeon or 

so len t i a t  l a  t h e  nagnit-ude and depth of h i s  o b s e m a t i d  porrra. 

CkM of the distrublng things of sodern life i s  to n o b  the  re- 

markable powers of obsomation of young children and how often 

these become dulled i n  the  nduca t icnr l  processes in f l ic ted  on 

t h r  l a t e r .  

of surgery ahould read h i s  remarks and follow h i s  advice in  thi. 

The greatest 

I P. 

It has bees npr con- 

Uwtor DnCosta m o t a  d m 4  on t h i n  mntter; students 

lW8pBCts  ( 1 1 
Doctor IhCsota appears to have poaaeased the motional  

qua l i t i e s  tha t  mark t h e  great  baoher. 

Jaeger's eulogy of Heslod, 'He was a great poet because he was a 

bacher." 

and remember he 188 R pjeat tGach4r because he m a  a poet. 

H i s  writ ings recall Werner 

I n  lioctur ibCoata's case I would reverae tho rktemnt 

The duty or avery l ec turar  and writer is not to expound h b  

d 8 d m  but to teach. I h l i e V e  YOU wsnt to  hem not Whot I k w  

about burns from a review of the o n o m s  l i t e ra ture ,  but m t h r  

what I knm from my 0-m experience. Thin leaturn, therefore, xiu. 

out l ine  what I believe to  be the objeotirrer and prinalples  for  the 

best early aara of the burn patient;  there hrgcly gained from 

Peraond uper ience  Of handling burn pat iants  f o r  t he  p a t  10 g e m ,  
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A ~ O ,  axtent of burn, respiratory involvement, and the genord 

state of the pa t i en t  on mdmisefon are the c h i d  factar-8 fnflucmoing 

the recovery of the burn patient. 

A. Infhlencs of Am. 

With more e f f i c i e n t  bnrn care and anough bum patient8 

carefully studied, It is possible now to sv.lu.te C l s W a ~  th0 in- 

fluenco or m g e  on mortalfty of tJm burned patient. Although 

modern nsthodi of shock therapy have g r s s t 4  reduced the incidence 

of death in sewre burns, m y  p a t i e n k  ln  the older ago $raup, 

(about yews) e t U l  6ie fo l lming  re la t ive ly  d l  hrns. The 

s t a t i s t i c a l  studies of Dull and Squire (2) and those from o w  m 

burn wards (3) ahou that a pat ient  over bo ysers w i t h  a re la t ive ly  

minor burn my d i n  aftsr 61 short  or long h a q l t a l  etqp from crueew 

bpparently not in;mecilatelp re lated t o  the burn. Osnsrnll~sd arterio- 

sclerosis ,  nnd pre-exlstent cardio-vaecular renal disease saea to 

be the chief Pacbrs reeponsibh. 

in bed nuy load to an early tymtwal d i sab i l i t y  in thi. age group. 

R . sax i s t en t  oardio-vascular renal di~ense  maken I t  axoeedingly 

d i f f i c u l t  t o  plan e f f i c i en t  and edequnts f lufd a d  elactro3y+a 

therapy for older bum patients. Many of the  older age group 

cer tainly suffer from realnatrttion. I ~ ~ M I V O  s t a g  of ths gewril 

strema reaction to injury i n  the older age group m&y indicate this 

response to be faulty o r  lacking in older people after burn lnjury.(l~) 

The slngle factor  of irsmobillsation 
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The pbsio ian confronted with a ainor or serious burn ln  an 

older pa t ien t  mat regard the general state of the pa t ien t  

important than the burn and *treat  the pa t ien t  a8 w e l l  M tho 

He must appraise the situation carefully and give a wry guclrdnt 

prognosis even though the burn injury is d l  in area. Perhapr 

many of these older patlfanta nould do betbr troated a t  hoat? or a t  

I E O ~  

10Mt uPbulAt0-e 

In contraat, babies and children staad burn injury q u i b  wall  

There are special  problems of if proper treatment 18 carried out. 

fluid and eleotrolyte requiretmnts in very young ohildren but the 

formulas t o  ?a desarlbed later seam to pmvlde adequate therapy if 

t h q  .M fallorad. I AIU opposed t o  much of the mdem trend of 

qwclalisation in mdlclne and think it very ipsportant t h A t  the  

physician le- early i n  h i s  training the propor methods f o r  fording 

of infanta and children so t h a t  he c4n +oy these if oonfronted 

r i t h  burned ahildren. This doer not mean he ahould not invite ttm 

a id  of th pediatr ic ien when the problem tuw h i s  oompet8ney. 

The feeding aod nursing care of tho burned chi ld  18 e r p e o k l l y  

h p o r t a a t  i n  the earliest hours 80 the p h p i a i r a  m s t l o a r n  from 

the lcother my idloayncr8clea Ln the ahiXd’s schedule. Nothing i r  

mre inportant for  the burned child than propar nursing care; 

nothing taksa the place of a good mother. A burned chi ld  may only 

do rell when it l a  held i n  t h e  arma in tha manner to rhioh it l a  

accustamd. 

B. h t e n t  of E m .  

It i r  now possible ta favdlaato oleady the relation of tho 

extent of surface burned with t h e  early or wentual oatcoee of tho 
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C. ftesphtoly Involvement. 

Of particular interest to tbe clinician f lmt  aeehg bumsd 

pat iant  is a d n a t i o n  to rule out respiratory tract burn. 

d h i c  d-g the p u t  par, rerpiration a c t  burn i n v o l v m n t  N 

rerpoluible fo r  fu l ly  h a l f  of the death.. bath occurred severd 

of our patienta rho had only a amill pelpentage b d y  rnrfaue burmd 

but rho either early o r  late developed signa of roaplratorp trrot burn. 

Ruplratory tract burn is urnally m s o c i r k d  dth burua O f  tho f80ej it 

i. rarely 80Bn ia a t rue flash burn and Is most l i k e 4  caw& 

lation of h o t  i r r i t a t i n g  gases. 

phuynx of all patient6 w i t h  burns t o  dlacarer respiratory t r d  In- 

volnmsnt, espwially n o t l n ~  the slngeiag of mal hair8 and redxmao of 

the n u &  buccal and pharyngeal membranes. Three patienta may earQ 

mffer  Rpa m intractable cough and t h b b  #pntum m y  contain carbon 

particlms. S O Q O t b E  the  only slgn of respiratory bunt is di f f icul t7  

in speaking, or hoomass.  

In our 

bha- 

Oru, 6 h d d  ru.leine tb. nose ud 

b s p b a t c r y  burn involvement PN6t b. reoo@-dsed early so t h a t  

f lu id  and elrctmlyWs are given only ln the palnimal effeotivo uomtr, 

e lw pulmmry edema enmeu. There in m a y  no effeotircr treatmat at 

plaient for respiratory t r a c t  burns. Oxyeen inhalation. for maria, 

suction removal o f  cutcesaive phlegm nnd exudats, wcolionil by tmaheo-, 

r in~mna MtIbiOLiC therapy are  a l l  umed, aften with fe ry  llttls effect. 

D. Oeneral State of the Patient. 

The pbysicirn muat barn a t  on- the extant of t h  that h4r 

elapsed since the onsr t  OP burn injury. In burns ab090 20 per cent, if 

no Fesuecitation measures have bsen taken PnAtbe r l q d e d  tLPa 1s abyo 
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.II hours shock l&.L l ike4 be pmsentj at bat 4 EIicVJr 40-9 

Tho phflrialun OhJld  aoquaint himrelf w i t h  the c l i n l c i l  S i g n 8  Of burn 

&oak beaawo in several aapota they differ fma O&SnarP tr4W4ti.c 

.hock. Burn shock appears moh earl isr  in the burned child than in 

an edult shaming a corrsmponding extant of burn. 

Tho oatstpnding sign of burn ahock I S  thirst. 

mm pronounced in hurn patients than in most patients 

other trauma. Born shock patlenta C O n p h h  most bltter3y of cold uld 

urnally rsk to bo covered 

mdn, cool to  cold but meatin6 is a variablo feature. 

ths skin and lips may be gray to bluish. 

‘Ihb thlrrt I8 

ab& ikOm 

a blankat. The extremities are, 5n tho 

The oolur of 

The pulse rate I s  gemrally fairly rapid h inelpiant b u n  nhoclr, 

und beconura very rapld i n  profonnd burn shook, 0apeaiiUy in ohikkr .  

The pulme voluae i s  uamlly ralrly no& in early burn shock but a8 

shock progrsoses I t  bscomas very thraady. 

h a t  bum patients in incipient bum mho& am q e i b  apprshonriva~ 

hmsoer, if shock ha8 pne untreated for m- hours they omy be flrmt 

own fn an apathetic, sleepy a t e t e i  they may be aemicmBatoee. Tho 

mapIratory rate m y  be eomswhot elevatod in d e r a t e  burn shock, to  

become slightly lowered M shook deepens. 

Swly in burn ahock one m y  experlenoe di f f icul ty  in wcurlng blood 

s q l e s  from u) avallable vein without the use of tvuniqet and 

shock deepen8 it M y  become impossible to co l l ec t  avea a d l  Plwrrurt of 

venous blood rith a tourniquet. In my experiuroe, this stagnation of 

blood is noro pronauoced I n  h w n  shook than in 6 b k  fram other f o w  of 

trauma. 

pherrl fcnouul halaatocrit values. 

It  I s  for tbia reason that we tond not to rely very much 01 pari- 
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Shwk should be ru.pactad in tho60 ptients d t h  burns more exten- 

sin than 15 per cent and IS MOM likely t o  occur in  babies md 

f l t h  6 1  burns thpn in pung adultr. Tha clfnic*l aienr, of burn shock 

presented above. I place l i t t le  bpOdmC0 on Oh0 leYd Of 

v n w l i c  blood preasurs a8 a elen of burn shook exaept *hen it is b e l a  

dortaaate4, in  the early stager of burn shock the sy.tollo blood 

P N B ~ W ~   lo.^ be normal or elevated. 

h w d i a h l y  afbr PdPLiselon th4 extant of burn ir mapped out on an 

.ppraprlato chart so that the extent of burn Innjury can be astimatad. 

8.tkm'r (6) or the s laplet  "rule of YH cbart (71, I s  ueed. 

t o  orer-estiuts the ertant of burn injury m a t  be remesbered. 

The tendanoy 

I believe the h o u r 4  urins output to be one at' the wst laportant 

guider to proper f l u i d  and salt therapy in  the severely burned patient, 

so an indwelling Foley type catheter is inserted in  the urinary bladder 

and the bladder emptied. This initfa2 urino smph is axmind for th. 

prenence of henoglobin brsakdovn produatr; if grossly bloody, I t  indlcatea 

a sovem, extensive, deep b u n .  

wrted into an accssiblo enkle vein and an infurlan of 0.9 psr cant sodiua 

chloride bogun a t  one. 

allom free f low of  blood for t h s  initial homoglobin or hwutwrit o a t h -  

tim. 

Of " P M  P1.6PIL', Mioh, if seen, denotes I deep, extansire burn. 

Next, a small polyethylene tub. it in- 

A sample of blood is ascured from a vein which 

Thio ample of blood nhen c m t r i f u ~ ~ i ~ ~  l a  aruPined for any oridanom 
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If t h e  burn f i  extensive, a d o r  bum *hack drew& *st.bl*mh*d, 

sui table  a l l o i u  eolution for mho& therapy b1-J PIP.- subatitatea 

or whole blood,) is  given a t  once. 

ta S ~ C W  a wine output of 25 to 50 cc W n g  the  f i r a t  hour. 

first bourn' urine should be examined for red blood cells or bmllr-dm 

T b h  10 odwini.tamd rapidly *nough 

The 

producb . 
glrhnmive trials rith gelatine and dextran solutions for b u m  shook 

rmde 

PI-. 

body surface, we routinely give h o l e  blood in equal quant i t ies  r i t h  

plasma o r  a plasma subst i tute  f o r  i n i t i a l  burn shock therapy. 

US ( 8 ) ( 9 )  indicate they am a6 sffeeatin, and a6 safe am pooled 

~f the bum i s  deep urd more extansire than 25 per asnt of thr 

If the i n i t i a l  hemoglobin I s  above 19 grams and the urine output k- 

low 25 cc for tho first haw, intrarenoue therapy is speeded up. In 

general, m tend to  use colloid or who%@ blood t o  lnfluenca hmaoncentra- 

tion *hen the hamglobin is above 19 gram and um saline o r  a i r r i l e  rolu- 

t ione t o  mecure and maintain an adequab urine outqut of 50 t o  60 00 par 

hour. m y  when the shock si tuat ion i8 we11 l n  hand should at tent ion b 

diverted to t h e  bnrn wund, axcept when the burn round i r  e x t w l y  painhrl 

and it io thcught @at thi8 pain i s  n faotor i n  lnf%uencing ths severity of 

burn ebock. 

Po mention is made here of oral m i l t  therapy for burn ebock. I n  our 

c l in i c  m make every effort t o  secure (UI adequate orel intake of star or  

other solut ions but re have had l i t f ie  necess in using oral r 3 h  prepma- 

t i o m  i n  the prevention of bum shock in the axtenrively burn4 patient. 

Perhapa in tho light of experienae of ot-hen wa have not persevered enough 

in t h i s  regarddlo) soma pars ago when 1 f&t  began treating b m  prtienta,  



- 10 - 
I u r ~ d  rather mutinely oral h a  (hot O F  cold) for fluid thu.PY* 

h c m a ,  
dth  ths possible beneflclal effect of orally fnw.t.d 

looking over these older lacorcle f was iaqpralrsed 

b r  the p w t  2 yearr we have elrplogad tha following f e d  tor 

the sotimation of colloid, salt and water raqui=nts o f  the u V e m 4  

burned p t i c n t .  The amunts vary sooatding ta the might  of tJw 

patient and the extent of the burn. Tabla l illustrates 010 w o  O r  

t M s  f o d a  for these orthatlone.  I t  is euq~haairod hera that even ia 

very U ~ A ~ B ~ T O  burns (mora than bo per cent) we rarely pdoinister mom 

tbn  co of chloride or &OOO cc  o f  0.9 per cont sodiwe ahlotide in 

the flmt 2b hours, and only half these amoantr during the setrrond 2h 

hourr. Our exbnsivs c l i n i c a l  observations and expor5,mentlf. d a b  in the 

burned 8nimn.l support the contention of Cops and horn ( 5 )  that there i o  

d o i f n i b  l h l t  abaut which, even i n  extensive burne, ths axtrooeUul.ar 

fluid EPWO cannot be expanded sofely. 

If th8 burn patlent is in  moderately mvere s h o d  011 rdaPilrrion .nd j 

or k hour. hare elapsed since the burn injury was rmeivd, we have giva 

the ccmplete 2L hour estimated m u n t e  of  chloride md splt wit& th. 

first 6 to 12 hours after admission, This has meoat tho use of ths seoond 

d q ~ h  requirements chrlng the final boars of the flmt dr$. 

not hemitate to  do bitt even then 10 have rarely had to give noce t h m  the 

e s t lmted  48 hour requirement Tor co l lo id  and rrlt. 

mla .II do 

In general, after the flrrt 48 burl ,  if fluid and si lt  thsrPpy so- 

a w e s  a goad urine output and keep8 the hemoglobin leral bslor 19 @.as, it 

i o  no longer necessary to administer intravenoqm col lo id  oad e&,. & ai. 
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t- sost barn pat ients  taka 8decl;lat.e amounts of f lu id  pnd fooU by 

mouth. Bscause t h e  adrenil cortloal responue to burn in jury  l a  so 

p r o f w d  in i t s  er roc t  upnn prevention of rend. excretion of sodim, 

d t s r  t h e  f i rs t  IrC hours we ra re ly  give dai ly  -re than 2 to h rppaps 
of a b d i ~ s  chloridr snd t h l r  only by mouth. An o c c n e l o n ~  bunt pat ien t  

has r h m  cheaiuil and c l l n i c d  rig18 of potrsriw defioirncy (arusoulrr 

m a b s s ,  aphonia, atc.)) t h i s  has bem treated with b to 6 grarar of 

sodium chloride, g i w n  intravenously. 

I saphasize hero the necaaaity for cloee 01lnic.l obsemtlon 80 

fihat gastric or intestinal dis tant ion in the aaxtensirely burned patients 

may be raoagnired early. 

of peripheral ciraulatnry colhpse ,  ohdaainil diatsneion, and tb. v d t -  

in5 of  d l  smounta of blood-stained geetrio oontentr. 

bm demonstrated tho Gaseous dietrnt ion o f  the stwaoh. When a tub. is 

passed md gostrlo lavage carried out  in uerfain of these pat ients  lrrga 

quant i t ies  of air  have issued fo r th  under considerable yrensura. Sitb 

the relief of dis tent ion the patient's g s n a i l  condition quiakly i~rorred. 

saaonprsuriad hy KasBssow dietentioh of tbs 

I t  has been characterisad by o. p a d 1 . r  t y p  

Roetngenograme 

lh ia  gas t r ic  d i la t lon  m y  

d l  md large -1, ( e spsc ia~y  the lattorf, so m~aums should bo 

W e n  to rel ieve th i s ,  (prostigmins, ~ e r i n ~  t u b ,  rectd t u b , )  mk* 

cer tain aodium o r  potasshrii deficiency do not exis t .  

anlp after shock treatment for the 6~verel.v burned patient is  url]. 

underway, is  at tent ion turned t o  ths burn round. Of coume, in well orgmised 

h-na  Unit6 a i t h  adequate p r s o m e l ,  i t  ie often possible to EPII) for bma 
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shock m d  t h e  bum round a t  the EMB time. h r i n g  the tinv n e c e s m  

for .d.puete shock therapy, the pat ien t ' s  burn wound should be m e r e d  

w i t h  a s t e r i l e  s h o t  or sterile towels and the attendants and doator. 

g l w d  and ~ p p m k s d .  

 mol^ should h set aside fo r  dressing burns under relat lvdy asepac 

conditions. 

A. 

If a hospital  adnrita  any burn pt ien t r ,  a spscid 

Charaateristicr O f  che &mi %md. 

WUa loullde do not differ radiaal ly  fron an7 traumatie mmd, 

exwpt  t b y  

de6truation 16 q r f l c i a l ,  the nscraris may be 80 l i a l t e d  a8 not to 

support bacterial growth, but if destruction is  deep, t h e  b u n  sound .my 

e u l j  show dl t h e  evidence of  infection invading adjacent doad or  l iv-  

ing tiswe. 

potentially the seat of W e c t i o n  baaawe skin is never rterlle md oannot 

be sterilired by looa l  m i l d  antiseptics.  

not be seeded with a11 many ntcro0rgauimop If t& skin 

2210 point to  be reslarabared is that dl burn rounds are 

Tho physician l a  naturalkf intereatad in est imating t he  depth of skin 

deetmction when he flrst sees the bun p&tient, kit expsrienor, d t h  

developing wisdom, rill soon teach him the fallpoy of my d o w t i c  sat.- 

m n t  of the burn depth from the  appearance of tho burn wound on first 

examination. &re halpf'ul i n  niy experisnce in estlnanting depth of bura is 

infomation M to w h a t  caused the bum: 

fluas from clothing, or electric contact? 

kim it hot water, stem, a o t d  

Burns f r o m  hot water are g8neralI.y euperf ic ia l  and aupply th. unariG 

ioal plw8fai.n the c l in i ca l  material rhioh form tho bMis or tk C J . ~  

for tha extraordinary hsding properties of the  met advertised burn r~,u~iem. 
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W s e  burns h o d  under rLsbst any t m a t r s n t  ea l o n ~  am the  treatment 

doer not damage &roring epithelium. 

water burns are usually covered w i t h  distended bleb., Which, if brckm, 

leave a pinkish, weeping surface. 

rrupsrficial necroeis and the akin nerve ondings are still intact, these 

burns generally are painful. 

Ch first e d m t l a n  theme hot 

Because they involve only the -st 

Bums caused by actual flame, (burning clothing) a m  gemrally 

aerioua because tho &in destruction is deep, extenirlve, C h C W f I I r e n t ~  

and generally not confined tc one portion of the bodj. 

usually grayish-whito to P brownish-yellow. The skin l a  leathery ta the 

touch, and the burn is lens painful than i n  srqnrfiol.]. bum bacw$e tho 

nerve endings bare been destroyed. It is ther deep, full-thiokness burn 

that defeats e l l  magic burn remdiesj it i r  t h i s  burn that d r f a a k  most 

of the arepmnts over the re la t ive  merit of OM burn t r e a t m n t  over 

another; it is this barn which t u e e  the a b i l i w  and ingenuity of t h e  

able surgeon; the t rnatsant  of t h i n  burn requires d r i l l  in all the disci-  

plines of the true mrgeon! 

use of the scalpel. 

The &kin color is 

phyatology, bacteriology, pathology ancl the 

D. Objectives of i.tUrn Aound Care. 

BePore describing the currently accepted whhoda for burnwound 

cam, it will be advantageous i n  jttdginng their merits to set dam tho o b  

jectives and principle6 that  should underly th ir  OM. These objeotives 

can be stated s h p l y t  

(1) To ainimlse the eeverity of unavoidable eorly contamination 

or infection. 

(2) To prevent or min5mlm reinfeation 
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(3) To provlde ond promto drainago o f  the burn wound, 

eapeoid ly  if lt ahould become i I I f O C t a d J  th io  t o  ~ a u m  a & 

d. 

(b) To wcure imbil i rmat ion of t he  burned p a r t j  t h i a  

to m i n i m i s o  lymphatic dralnnage. 

( 5 )  To mcure healing in the ainimm period of tbn and 

with B l n h  l o s r  of function. 

C. The Cloned Trea tnn t  f o r  Burno. 

In 1942 Allen and K w h  (11) deroribed their d o s e d  treatpunt 

rthod for the aerers ly  burned patiouts. Thia uaa based on e a r l l o r  

obwmtions on tho prosoure dnrning of Iwriouo .our& o f  tho hudr 

and 0th- portions of tho bdy. 

wm tJm conterrion of t h e  o m  a o n t d a t e d  nund into a c1oM round 

by patient,  gentlo rarhlng o f  the wound with otorile *.tor and soap. 

Tho wound m a  then covered w i t h  sterile s t r f g s  of Pine ansh gaur,  

impregnated with petrolatum, after which an ooctluiire dmnsing of dry 

oterile gaurs ond mochanice waete m s  held in plwe over t he  burn wund 

Th. wpfn Wt of  t h r l r  p r o d u n  

elamtic bandages mo t h a t  a moderate presoura resultad. In  ouperiiold 

bura wounds t he  dressing is left in place for 7 to I& day8 and whnn re- 

moved the burn wound Is prac t ica l ly  alwayo healed. Xn deep f u l l  thichwss 

burns the  drestlng Is reaoved a f t e r  7 k, 8 -a end the full thlokmaa 

burn nlough axoised and Lnsediate skin graf'thg 0UTI.d out. 

Thia mothad ha6 Coma ta be known a8 tho "occ1usive presmlv dmsaing" 

of Allon and Kooh md  h a  been widely W o y e d  with nuaeoia wbon propor* 

u r d .  It's value wan rupportsd admirably by the obasnatlonn of  Cap. (12) 
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at tho Coaomrt Orovo fin. 

rodifiontion of eqloying sulfanilaside ointrnsnt in a fatty base a t  

th. primary drsmlng. 

We ham uaed it extenaiveQ with a single 

h r i l  years agu we noted neveral disadvantage8 of t&a dosed 

mathod, especiall7 if the  petrolatum or aulfun5.lPaida gaur. was too 

& w i l y  w r e g n a t e d  w i t h  mer abundant mount8 O f  OhbenSnt. bl such 

irmtanaer it ma notod the  burn muad e a r 4  becass iascerated and the 

burn dresslnga becam sodden with exudate. Por this reason, md that 

such mathads o f  burn c a m  require a trained stdf urd a considerabl. 

amount of cost17 st%rile dreirings and time for their appUcation, we 

attsnpted to dwfse a simplnr method of bum mund cam wbich raLzd 

r t i l l  adharm faithfully to the closed dmm- principle. 

Accordingly, we nov have bad conlriderable axpsrience with a 

oinglo on. piece d q r  burn dm#.sing.(l3) ft was primfully d.vel0p.d 

for UIO after 4tomic disaster when a l ooa l i t y  could be confronted w i t h  

mass burns, but it's use i S  of equal advantage in perce time. The re- 

guiremsntu of this burn proteotiw dressing speoifiaally am: 

(1) The dressing l e  of one p i ~ c ~ ,  aonlrtructd in a w h  a 

manner that it can be quickly applied. 

(2) To enaure a drg wound, i t  has adequate 8b60rpt i~0 cap- 

city 80 a B  t o  contain any burn exudate tha t  may foxm, for 88 long M 

fourtoon days. 

(3 )  It haa a non-adhering h e r  surfaoe of dry gaurs. 

( h )  It does not intarfern w i t h  nemal healing if left  in 

p h a e  for as long u fourtoon d y a  and ie ernl ly  remorod. 
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The inner surfaae of t h e  drosslng we use is n & fine mesh 

gause applied d i rec t ly  u such t o  the bull womd. 

ointment is uMd a t  the initid drarsh .  

is first, n ono lnoh layer  of rbrorbsnt cot- and then puny 1-n 

of absorbent cellulose. 

chemicPlly trented 80 a8 to be x a h r  r spe l len t j  thb treatsent 

tendm to spread any exudate into  other dry portlane of the absorbent 

b u m  drassing. 

t reated to be mtrr repellent. 

parsags of water vapor from the burn wound to the exterior. 

Bo @%me or 

Tha intOrrrsdi.to 1- 

The lrst six layers  of the a e ~ U b S S  .M 

?ha outer layer  In a simple non-mven cotton fabr ic  

Thi t  treatinant still a l k m  tho 

Eighteen months of experience wi th  t h l r  new dry absorbent burn 

&erring allow ua to nuke t he  following comments: 

(1) 'Ahen properly applied t h i s  dressing does latoimt8e 

reinfection from the onvi rommt or froa other parts of the patient's 

bo90 
(2 )  ?he dm8sing providei and enhances drainage of t be  

burn wound so tha t  almost always whan we remove the dressing 011 tbo 

l2 to lk day, thn burn wound is e. 
(3 )  It sscurely bmbllLaes the bun! part, aaUng b a t  

u a spl lntsd  cast when proprly placed on t h y  burned ex$ranity. 

(L) In euperficial burn#, excellent healing 1s evident at 

tho t i m a  of the firat m w v d  of the burn drassingi, (12 to dopa.) 

( 5 )  In only one instnnoe i n  the p u t  yew wban the dry ab- 

sorptive drrrsing was placed on the burn wound on ~dmirolon haa the 

dry dresslng beconw stuck to the burn; i n  th is  instance the adherent 

portion of the  drumsing was stuck t o  811 area of full thickness slough. 
5 
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- 17- 
The chief advant.ge of t h i s  new absorptive drsmsbg h EV 

a p h i ~  is that It does promote a dry round by the excellent 

absorption of all burn exudate. 

i s  is quite cheap ond s-le enough tha t  It can be qpl ied  rapl- 

and effect ively by re la t ive ly  untrlined persow. 

When made in large poantitioa, 

D. The 5kpomm Treatment of the barn ~ O W d  

T ~ C  exposure treatmant of the burn wound hna the  o b j e a t i w  

8s ths closed round care mrthad. 

@, 011 the burn round. 

s t e r i l e  o r  Clem $heats. Kallnce and hfd 

ao-workers (7) ham up u n t i l  recently dusted the burn wound with peni- 

ci l l in lac tose  powder for l a u d  ant ibiot lu  and drying e f f e c t j  Pulaski 

(1h) and Blocker (151, American advocates of t h i s  method, use no loo& 

ant ib io t ic  or drying powder. An attempt l a  nude t o  iBmobilise the 

extrendties. The pa t ien t  i a  Q r O h C t e d  from drafts. In c i r c M e m n t i d  

bums every effort 1s made to move t h e  pat innt  frequently t o  pmmb 

drying of tbe burn round. 

As the ten iiaplies, no drsssing l a  

On adrf.irPslon the burn pat ien t  l a  placed on 

Ho heat cradle i a  employed. 

The sucoest~ of  the exposure method 15 dspendemt on the rate and 

effect ivmese of drying of the burn wound. 

m d 4  have a dry surface i n  2h to k8 hours and a m  covered w i t h  a thin 

c rus t  which at  fLrst 1s l i g h t  brom but graduaUy bcorne dbuker. In  full 

thickness burns t h e  surface tekes longer to drg, uwaLZy &out n h m s .  

The dm crua t  tends t o  he thioker and darker. 

In antral, nuper f i c id  burn 

Insofar ao tha objectivaa referred to a b e  am concerned, tho 

advocate8 of the exposure method for bun mrvld a m  cLah tht! 
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(1) If the round early becoBeo dry there is an absence 

of o r  m i n u  infection of t h e  burn wound. 

(2 )  Tho dry hem round dorm not become rsinntectad from 

mxposure t o  tho environment because bacteria dll no t  grow on a 

d r y  round surface. 

( 3 )  ’When the dry eschar cracks, the b u m  wimnd drain. 

through there cracks, even when these a re  fil’led r i t h  r t e r i l e  gauss. 

(L) Superficial  bun. wounds heal  rapldly (7 ta  1$ day..) 

If the dry eschar has n o t  separated by tho end of  t h e  t h i r d  week, 

it may be surgical ly  excised and the wound grafted. 

( 5 )  Because the murut ha8 bean kept dry,  them i a  mre 

rapid hs i l lng  of deep, aecond degree bum areas which, therefore, 

do not require l a t e r  grafting. 

A C W A R I S O N  OF THE O E M  AND GLOSSX WTHOCB OF BURN WOUND CARE 

In the pas t  2 years our c l in ic  has treated appr0riaatd.y &l 

pat ien ts  by the open methcd and 200 by the closed method described 

abve. 

atin, Dsrlta of each method 88 .t see it. 

I t  is thum possible t o  eive a t en ta t ive  statement on the  ml- 

This comparison of the two methods implies t ha t  we have mude 

conscientious efforts t o  apply both correctly. In adcllticn, I hpve 

had the opportunity to see both methods i n  practlco i n  leading Burn 

C ~ M C B  in t h i r  country and abroad. 

follow8 I 

Our tentat ive conclusions PF. M 
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(1) Despite t h e  objections of laany, I believe the best 

N s u l t a  w i t h  e i t h e r  method are galned when the burn wound 16 inithlb 

gently washed r l t h  soap and watfir o r  other detergent i n  an attsmpt to 

convert it from a contaminated mund i n t o  a clean round. 

(2) Thsm seems t o  be no quantitative differsnoe In pain 

e i t h s r  method. As soon as the  suffered by burn  pat ients  treatcd 

absorptive dry dressing i s  properly applied, pain l a  relieved and even 

children go to sleep. when e i the r  method I s  p r o p r l y  used very litt16 

OpLatom me needed. 

(3)  h n  e i ther  method i e  properly used there  is no gm.8 

infeotion and t h e  charac te r i s t ic  odor of infected bumr is laaking a# 

long as the dreasing ramins d e .  

(&) Superficial  burn wounds, even t h e  deep second degree 

typs, heal rapidly with either method. No mom Bkin gra t in8  seema t o  

be required n i th  one t h a n  the other method. 

( 5 )  All deep, f u l l  thickneas b u m  s v e n t d l y  becams infected 

nnd remain infected u n t i l  the  'turn slough 18 removed and the area 

grafted. 

employed. 

This infect lon i a  l ess  obvious when t h e  expomre method 1s 

(6) I n  deep burns, separation of bun s l o q h  is much more 

rapid when the closed ntsthod l a  uaed. 

(7) The chief advantage w i t h  the closed method i a  f o r  en- 

c l r u l h g  burn6 of the l imbs cr trunk. Kith these i t  i a  axaeedingly 

d i f f i c u l t  t o  g e t  a dry  round wlth the exposure method. 

we have noted rather  good drying of the c i rcu lar  burns when t h e  burned 

ibcently, bowever, 
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member m a  l a id ,  (not enclosed), on our absorptive dry dressing. 

( 8 )  In experience, it is di fPicu l t  to irmPDbillae the 

burned p a r t  properly when the exposure mthod is ulred. 

U b M i V O  burns immbiliaation is iqmrtant. Lympathetic d r a l ~ g e  

frcm t he  burn p a r t  must be minimired laat ovonheWng blood stream 

infection results. 

In daep, 

( 9 )  The urporure method appears to be mora umoful for 

burnr of t h e  face and perineum. 

(10) Hyperpyrexia which is f a t a l  unlera ef fec t ive  cooling 

aaaaures are  rigorously employed l a  mre often encountered when the 

aloaed method i s  used, espaciilly if the burm are OXtenOiVe, 

( 50 per cent) and involve the limba and trank. 

(11) A high re la t ive  humidity and a lor environmanM 

temperature are probably l imit ing faotors  for the ruaaorsful u m  Of 

the  exposure method. Thia is nor under seriow etady in our din10 

by Doctor A h a t a i r  B 8 t c h s l O r .  

Binally, there i a  pmbably no ningle f f i d e d m  method for bum 

nound care. The two methods (alosed and expocnu’e), am not mutually 

exclusive. 

The thougbtfi l  surgoon CUI often employ e i the r  alone or both in con- 

junction t o  the pat ient’s  advantage. The effort, no fu am I oan do- 

tarnine now, should be focused on the produatlon of rdSyraund,  Ins 

from infect ion and ear ly graf t in5 of the N 1  thicknoas burn. 

I a t i l l  have a marked preference for the closed msthcd. 
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CHIWWHERAPY IK S8VRRE BURS8 

It is d l r t m r s i n g  that even today few sur0 i) properly ~1.88 

th. influenam of Wectlon in the harllng of the burn r o d .  

m a h  confidence h u  been placed in the lllirurle drug68 the o n t i b l o t b r ,  

that too l i t t l e  at tent ion i a  devutod now b prevention of h fmt lon  

and reinfection in deep burns.+ Fortunately, it i r  now poerible to 

raovo m a t  of t h e  streptococci, (penici l l in) ,  and rkphylooouf, 

(aureomyuin and terrorpgcin), Proa the bum should it haom in- 

fectod, but these an t ib io t ics  are o f h n  administered in a haphasordB 

l l l o g l c n l  manner. 

80 

In t e l l i gen t  surgical  chemotherapy rsnulta from effeot ive oooper- 

ation between the mrgeon and the bacteriologlat. W i t h  the best  

ruugomnt ,  a cul ture  is &e from the burn wund rm adaission and tho 

reaultm reported t o  the Burgban when thoy become aroikble  in 2k to 36 

hbllr8. Sonr l t iv l tg  tS8t.a against the several Pntlblotica are run mi 

ill ppgln la  organlms and the ohoice of mtibfotio controlled by those 

test. 

In  general, penic i l l in  therapy, 300,000 units q 6 hours i e  startad 

on admission. 

dressing is removed i f  the pa t ien t ' s  courae i n  sat l r factorg.  Should 

ths pa t ien t  show c l i n i c a l  evidence of serions infection, (tenperatare, 

p u l r ,  mapiration, and blood aount), the peaiaiUin doraga, mw k in- 

crsamd to around 800,000 u n l t a  q 6 hours. If the r ~ l r i t i v l t y  teat@ 

It la continued at that doango (rata) =til the 1nlti.l 

* Tho figure of Le- Colebrook loons largo i n  t$s f igh t  agnin8t wound 
infection In bum. Yo one in modsrn m d i c i l  O O ~ . M S  mow to  have 
grasped be t t e r  the Blgnlficmce of  Lord Lister'. teachiogs. (16) 
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ahor the offendha  organlam not t o  ?m affeotsd by panici l l in ,  the 

moat effect ive an t ib io t ic  l e  selectad from the sensitivity tests. 

me have used chloromycetln, aureompcin and hrraycin uhen indicated. 

W e  now mognise as do others that tbe burn wound may be con- 

tamlnated from the outset  by Proteous and Pyocaneous organism which, 

in our experience, are not effected by soy of tho n t i b i o t i c s  

currently avd lab le .  

patbogonio in the ordinary burn round but  they nay be important 

pathogens in the severe extensive bum. 

Jaolrson, Larberry, and Topley (17) appears to j u s t i fy  the local o r  

even syatemio use of polylnyxin 

bnre had no experience with t h i a  t h e r m .  

These organisas aenarally a re  not conaidered 

The recent report of 

B.ygacaneou~~ but 80 f a  we 

It is very inportant t ha t  t h e  doctor early recc&se severe Fn- 

%e have seen In &ive infection in the extensively burned patient. 

the past  2 ye- 5 pat ients  develop t h i s  type of infection pitar deep, 

cirounferontial  bum8, eapeclally of the  uppsr limbs. Any u n u d  

conplaint of pain under a burn dreesing is indicrtlon f o r  i t a  removal 

and careful inspection of tho bum round. 

been dominated by a peculiar mania, high tamperatare and pulse rote, 

and paln ln th. burned member. 

u to be olmoet uncontrollable. 

or  f i r t h  day after burnine. %en ths dressings moly taken down than 

was evldence of deep invamive infection involving nearotic mrc le .  In 

cer tain pat ients  radical  debridement and exciaion of nncrotic tissue 

dom nlmost to bone has been n o c e s s w  to save the limb. The offending 

The olkrical picture h u  

In some the mania has become #o  even 

It h8s appeared p. early 48 tho fourth 
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organlam have been both aeneroblc and aembio ln nature. 

the m c o e ~ s  of any treatment with this type 02 M e a t i o n  ls mora 

depandent on proper s ~ g l ~ a l  nxoi6ion than on any ui t ibiot la .  

Obviously, 

I have ondtted a discussion of the _I loo& UM of ant ib io t ics  in 

the prevention pnd treatslsnt of burn round lnfoc$ion, not beoauae I 

oonsidor the topic unimportant, but ra ther  bwauw qmoe doem not 

allow a fill prosentation of d l  aspeots of this controversial surgloal 

mbjeot  

Tetanus a n t i t o x i n  or a booster dose of totann6 toxoid is given to 

eaoh burn pat ient  on ahisa ion.  

an initid dose of a t  l e a s t  3,000 unit8 tetanus antitoxin. 

In extansirs burns, I oh0088 td &e 

The stresa response o r  alarm reaction is a natural  sequel to  an;^ 

traumatising inJury and i s  believed try mut inoe8tigotors to be evoked 

by the release fnm the  adrond of  a hormone, premmaw Compound P. 

Profound metabolic a l terat ions cccur in re lat ion ta this re8pwm. 

h r n i n g  injury is ano of the mor0 Important fanas af trauma in f i o h  t h e  

ntrers response has h e n  atudled. 

Cfth the introduction o f  ACTH and Cortisone into o l i n i c i l  prrot icr ,  

the surgeon caring for burn patients natural ly  has @ked the qusBtiont 

Rill ACTH er Cortisone so a l t e r  thn stress response after burns as t o  be 

beneficial  to the pa+Aent? 

Inwr t iga t lon  in our laboratorios havr provided certain anemwe to 

them questlons.(k) Wa have learned tha t  the stress response to bur- 
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injury is surprisingly la rge  as measured by eosinopbif. depression 

and cort icoid excretion i n  the urine, 

appeared t o  be c1osel;g re la ted to +%e extant of burning injury and 

is b o a t  complete with LO t o  60 per cent burns. Wre WM l i t t l e  

evidence i n  the burn pat ients  studied by ue t ha t  therapeutic doses 

of ACTH or  Cortisone could be expected t o  a l t e r  great ly  the already 

intense s t r e s s  response a f t e r  extensive burn injury, 

field and I have not  seen my dramatic c r  unaxpscted recmer ies  on 

8 glrJl number of turn pat ien ts  i n  *On the  natural stIW88 reqponse 

was augmented by ACTH. 

"he eaainophil depreseion 

Doctor Butter- 

One of t h e  most important contributions of t h i s  atudy hae been 

the dircovery oP a pseudodiabetic s t a t e  t ha t  occurred qulb coBlonly 

a f t e r  severe W n i n g  injury, presumably aa 8 r e s a t  of an intenso 

natural  s t r e s s  response but aughented by forad  feeding o f  a high 

calor ic ,  high carbohydrate d i e t  which was s ta r ted  won after the 

bum pat ien t  was admitted. 

d e t a i l  soon ( 1 8 ) ~  +they have lead ua t o  question serioasZg the merit 

of  ACTH therapy in the acute phase after burning. 

time we do not consider ACTH therapy fo r  the acute burn t o  have a 

truly r a t iona l  basis and do not UEO i t  in our t rea taent  of tho  

severely burned patient. 

These observation8 rill be reported ill 

Indeed, a t  t h L  

If a burn pa t ien t  is n o t  doing well, (persistent shock s t P h  

a f t e r  adequate therapy), it i a  alwayr d a e  t o  have a ~Uanti ta t iVe 

eosinophil count mads on the blood end, i f  the eosinophil count is 

elevated above 100 a tentat ive diagnosis of M ineffect ive strcl88 
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response to the burning injury cdvl be mads. 

nlght  he ra t iona l  t o  expect tha t  Cortisone, adrenal cor t ica l  ex- 

t r a c t  o r  Gc¶pound F t h e r a p  might  be indloated. 

howrer ,  WE have not yet  Been P p a t l e n t u l t h  P @evere, sxtsnslvs 

burn mho has not shom the expected stress mmponse to burning in- 

In suoh an event, it 

.In our axperisnm, 

WY. 

Of groat &antage t o  the severely hurn@d pat ients  is a proper 

feeding schedule which is st.arted soon aftsr t he  patient hae bstn 

admitted. Some nut r i t ion  enthusiants atbmpt t o  force-feed large 

amuunts of food during t.hs f i rs t  few days aftsr burning injury. 

Thio 16 done to lessen the negative nitrogen balance regularly Been 

after Injury. Recent observations by Ibctor Buttarfield and qyma3.f 

fndluate this may be quite harardous, especially if the carbohydrata 

content of' the diet  is too large. (18) Our old arperienoe, (19) of 

feeding no morn than 3 , W  celories per  day i n  the early days after 

burning injury SOQQS to have resulted in good nut r l t ion  of our burn 

patlenta and I am ra ther  inclined t o  believe that oral  feedings 

ahould not be pushed much \=Fond this level during t h e  first week. 

We have seen pseudodiobates, fathl in 2 cases, occur so commonly nf'ter 

forcod feeding i n  the early d a y  a f t e r  burning injury t h a t  we consider 

it unwise to go beyund these l l m l t m .  

In conclwion, an e f for t  has been made i n  t h i s  lecture t o  outlino 

the objectives o f  cood aurgicd mnagsrPent of the burned pat ien t  for 
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the f b S t  Wok OP ten dny. after h$S7. &phis  ha6 been p1rc.Q on 

tha general physiologic needs of the patient, rather than on rgacific 

deta i l s  of thin care. The methods outlined may appear colaplicatad, but, 

h.ankly, they a m  not. 

I have tried to f o l l o w  h c t o r  fk0ostl's adwmltion (20) and atmr 

a middle course betreen consenatire and radical v i m  of burn care, 

Some c r i t i c s  oerttainly will say  I have been bsguiled b~ the 

i n  even presenting the exposure method. 

that isaue. 

FairJr* 

Portunrtely, t h e  d l  rrttlm 

To those beginning a career in surgey, a word of advioei iron% 

shun the care 02 burn patients. 

relinquish this responsibility dth considerable relief and no hard 

feelings. And, i f  you CM treat 

to the end, p u  rill have achoolsd yourself in dl the discipliner Of 

the true surgeon. These benefits and lessons dU carry ovnr into 

yaur treatnwnt of 111 mrgical conditlonr. And not the l a a t  from oll 

this experience, you w i l l  develop those p r h  attributes of the Wacrtor 

Surgeon, Compassion and Charity for the unfortunate, the down-troddm, 

and the ill. 

Acaept thaa. Your elders gemrally 

bum pathntr,  from tho beglnnlng 
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bloat of the observations recorded here on the cllnlcsl tren-t 

of barn6 ham been made in the courm of extanrive rtrrdiss in t h e 4  

and radiation Fnjury supported by the Medical Remuah and Development 

Board, The Deportment of the A m .  They d o u l d  not have bean mule rrith- 

out the cooperation of a larp ~mui, of prson6 engaged in  the80 bnrn 

k e a t i g o t l o n s  namely, our n s i d e n t  and 14boratOV staff. Particularly 

am I indebted to my ohief, Lbctor I. A. Bigger, for his cooperation and 

backing throueh the years of this work. 
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As 8 clfnicsl  exanrple, a 70 Kg. man with a 35 per cant body surfa~4 

burn mund require the following during the first 2b hourer 

phsma, p l & m  aubetituts or &oLe blood = 70x35~2 CC. 2,LSO GO. 
elsctrvlyte aolutions (0.9% NaCL) r ?WS;r CC. = 2,hf;O ca. 
5% glucoae in uater .. 2 2,000 eo, 

6,900 00. 

- 

W t h i s  n m O W t  cf p h m a  and/or *Ole blood a d  e l e o t r o ~ y t e  m d  tha 8J 

owmnt (2,000 cc.) v f  S per cent dextrose in  rater i s  given the eecond 2 

hvnm. 

cent of body wriacs, large amounts of col loid and adtfne mould be requi 

if this formula uure enployed. Nevertheleer, ne rruvly give more than 

L,OOO DE. of col loid or L,OCX, CC. of salino solution fn 2L hours, no mat 

Calculation nill ehoa that should the burn inlroht 60 to 75 per 

hm cutsnsive the burn. 
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