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,POTAsSIUM· PERMANGANATE IN' THE TREATMENT 
OF ANAEROBIC INF]fCTiONOF WOUNDS. ' 

(A Preliminary Not~.) 
'. 

" ' By CAPTAiN' FRASER B. GURD. 
, Royal Ar~y Medical Oorp8. 

IF the projectile~ themselves be excluded, the chief danger to the 
'Soldier in France and Belgium arises from the activity of anaerobic 

, facultative pa'rasitic micro-organisms, more'particularly,the Bacillus 
aerogenes capsulatus (El. Welchii). It is the prevention and control 
,of infection by this bacterium that forms the chief probleIp for 
surgeons working in. casualty clearing stations. 

, During the past year the author' has ,employed potassium per- ' 
m'aI?ganate in the dressing of severe lacerated wounds, and has ' 
.critically compared its effect' with that of 'other antiseptics. It is 
beca.use the writer' is convinced that in this germicide we have at 
our disposal a very valuable prophylactic and curative agent, and' , 
·one deserving, at least" a more extensive trial by other surgeons, 
that this note is publish~d. 

In the treatment of severe lacerated ",ounds certain operative 
and mechanic:;tlprocedures are ~ssential; these comprise ;-

(a) Arrest of hremorrhage-vascular and capillary. 
(b) Provision. for the evacuation from cavities of blood and 

iransudates; adequate drainage., I,' , 
(c) Excision of all 'obviously devitalized ·tissue, whether such 

tissue has been killed by the force of the projectile, interference 
. with blood sup'ply, or by the activity of. gangrene-prqducing micro
.organisms. 

(d) Proper posturing and adequate splinting. ' 
(e) Conservation of circulation. 
In many, perhaps the majority of cases, s,uch treatment will 

suffice; and, unless, these. measures are conscientjously carried' out, 
supplementary treatment will avail but lIttle. There is, unfortu
nately; a large percentage 'of cases in ,;,hich, owing to various 
.cau,ses, these operative and'mechanicai measures prove inadequate, 
and for' which some solution having a bactericidal or inhibitipg 
,effect up'on the bacilli must be employed. 

It is 'not ,the author's intention in this note to contrast the effect 
.of solutions of potassium, permangariate, eusol; hypertoni~ saline, 
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etc. Both euso! and saline solutions have been employed, but 
owing to the/ satisfactory r,~sults obtained with 'permanganate tliis . 
preparation has been made use of with increasir;tg regularity. 

:Reasons for the ~mproymentof potassium permanganate in the 
. ,(lres~ing of' severe lacerated wounds and of gas gangrene infection 
may he tabulated as~follows;- . ' ': . 

(1) It is inexpensive, ~venat its present increased price. 
(2) It is la powerful oxydizing agent. : , . 

. (3) n is an effective germicide (ev'en in dilutiops much greater 
than may, be profit!LBly employed~ .. ' ' . 

'(4) ,It is . astringent, thus acting as a' hremostatic, minimizing 
.oozing and controlling the' development of interstitialcede;na. , . 

(5) It does not macerate epithelium nor other tissues. 
(6) It is 'a' mild irri~ant in the dilutions employed, and hence" 

stimulates the circulation pf blood through adjacent tissues . 
. , ('7) It causes. but little pain. , " :' I" • . 

.(8) It induces ;'the prompt appearance of firm, healthy granula, 
hons and the earlys,eparation of sloughs. 

(9) It doesnot.stain nor otherwise alter the appearance of' 
tissues' other than those which'arenecrotic. -

. \ The' chief objeCtion to the employment of the- drug is that it is 
,a dirty p~ep-aration; and renders both dressing and bed linen 
unsightly.l ',' , . . 

Certain precautions in its employment are necessarY: Solutions 
must be prepared at least onc'e daily. Water above a temperature 
.of 110° F. should nO,t be used in preparing the solutiqn,. nor should 
the solution bQheated above this point. When hydrogen peroxide 
has beenelllployed as a cleansing fluid this should be washed off 
with saline or an .excess ofpota~sium permanganftte before tlie· . ~ ",..' . \. '. () . ' 

.dressmgls applIed .. " " " " . 
A solutlon bf two er'three per cent is applied in dressing patients. 

who are under an allresthetic, while for patients who' areconsc~ous 
. .a solution of one half to one per cent is less irritating: The burn-

, . J , 

iug sensation, of which some pa,tients complain, is of very short 
duration,passing off in five minutes, or ev~n less. 

In applying the dressing it is important that a sufficiently' large 
.dressing be employed. The author uses sufficient 'roosely sh!Lken
out gauze soaked in the solution' to fill·in all cavities and crevices 

, I Instruments,gloves" bowls and hands which have beep discoloured, can be 
readily cleansed by means of small quantities of ;acidified, hydrogen, peroxide 
~olution. . , 

\ 
\ ' 
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204 Potassi~[,m Permanganate in Treatment of Wounds' 

in the wound. 'Through this, gauze 'numerous small rubber tubes 
protrude. ,Seyer,althicknesses of gauze cover the surface of the 
wound.', Overtbls is p~aced one, or, two ,thicknesses of cotton wool, 
also soaked in the solution. The whole is then covere,d with jaconet 
or with 'dry cotton wool. Owing'to the ab~ence 'of ina<;ie:.;atioh a~ 
impermeable, covering may be employed with advantage in many 
cases. 

Dressing should be 'chltnged more or less frequ~ntly, d~pending 
upon the nature of ~he ca~e: lIt \i8 unusual for it to be pecessary , 
to change the dressmg next to the wQund more frequently than 
Olice in twenty-four hours. ' 
, As a'rule,it has beep found useful' to repeat the permanganate 
'dressing fqr four or, fiv'e days, aitlwugh not' infrequently, even in 
cases in which gross gangrene has been' prest)nt, two dressings 
suffice to arrest infection and prepare' thevyound for .treatment by 
means of sorne bland dressing such as saline.or'boric acid. 

In ,the treatment of those parts' of the body which can' be 
advant'ageously t'reated by 'baths,' potassium permanganate m 
diluti()ns ,of 1 to 200 to 1 to 500, is used.' " 

It is difficult to analyse results of treatment upon the statistical 
basis, since the wounds vary so greatly in extent and importance 
of tissue injured and in the length of time' which intervenes 
between the receptiqn of injury and their coming mider observa
tionat the' clearing station. Variations, also, 'in the nature, size, 
,and velocity of the projectile and in, the amo~nt of contamination, 
influence profoundly the cause of reaction and ~repair in the wound. ; , 

Th~ difficulties of keeping accurate records in, a clearing 'station, 
.. ,-more particularly during those periods of activity when most' 

cases are seen-i:p.crease the difficulties of analysis., " , i, 

, Several hundred cases 'have, come under the author's observ~-, 
, tion; of these a large percentagE;l, at the time ,of admission, showed 

E;lyidence cif aerogenes infection. Of these some. forty have .,had 
massive o~ ra~idly extending gas gangrene. ' Three cases w'ere 
moribund as a reslilt of aerogenes infection, and although effort~ 
were 'made in all three cases' to control the disease ,and stimulate 
tqe heart all di~d within fou~ hou!s of admission. , ' 

Conservative interference, in' so far as this refers to amputation; 
h~s been practised in all cases, and in but one case-a penetrating 
wound of the chest-has a 'p~tient bee,n lost as the result of' 
aerogenes inf~ction and toxffimia. Many patients have, of course, 
died as, a result, of the severity of thlOl w~mnds,aJ;ld, unfortu'Ilately, 
a certain number of those cas,es which are evacuated are 'known to 

I' 

I',' 

I ' 
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hiwe ultimately succumbed to chronic intoxication, intravascular 
thrombosis, etc.,; but in so far as gas gangrene itself has been 
concerned our results have been very gratifying. Nor have we any 
undue proportion of other wound complications~ The great majority 
of :cases have been evacuated with wounds free from slough, with 
granulation progressing favourably and with, the patien~s consti-' 
tutionally in relatively good, condition. ' ' 

,In a very large group of, severe lacerated wounds of the buttock, 
thigh and arm, seen early and before aerogenes, infection had made 
itself manifest, our results have been uniformly good. In a certain 
number of cases of this nature other prep~ratioIls, more particularly 
eusol, have been employed. The results in such cases have been 
less satisfactory, and we have retu~ned to potassium permanganate 
as the dressing of choice. 

SUMMARY. 

Unless adequate operative ~nd mechanical treatment of, wounds 
infected' with the' B.aerogenes capsulatus is carried oU,t, no anti-
septic employed as a dressing will be of value. ' . 

I>otassium permanganate sh~)Uld be employed in the dressing of 
all wounds in which B.aerogenes infection has commenced, as 
evidenced by the characteristic odour, the anchovy-sauce-like dis
charge, gas bublJles, emphysema .or tympanites of the tissues, arid 
the pinkish, dull alteration in the appearance of the muscles. In 
addition, all the mory extensively lacerated wounds, especially if 

'accompanied by bone comminution or injury t6 important vessels, 
are 'best treated with potassium permat;lganate dressingI'. 

'In the author's hands, potassium permanganate solutions in 
dilutions of from three to one half per ,c~nt have proved more effica

, cacious in ,the p~ophylaxis and treatment, of wound infection by 
the aerogenesgroup of an aerobes than other preparations. 

I 

• 
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